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Definition of a Gyrostat

A system of rigid bodies and/or particles whose

Definition

e System center of mass location is independent of
configuration
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Toy Gyroscopes

Unicycles (symmetric wheel)

Examples

Bicycles (two unicycles connected by a hinge)

Helicoptors (main rotor and tail rotor)

Flywheels

Spherical dampers (satellite)
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e Central inertia tensor
o IB/Bo — KU + (J — K)bb (cylindrical rotor)
e IP/Bo — [U (spherical rotor)

o 2B =Qb
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Nomenclature

IG/GO

e “Rigid Gyrostat” — RG, mass m¢, Central inertia tensor
IG/Go same angular velocity as A
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mg =ma+mp
° IG/GO — IA/Ao +IAO/GO +IB/B° +IBo/Go

o ICG/Go & [G/Go _ Jpb
Useful formulas N ISG/GO é IG/GO _ Ibb
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N FG/Go — NFFRG/Go 4 14y b

Useful formulas

Free rotors ( “efficient”) —

N [CG/Go & [CG/Go N A

NHG/GO —_ NHCG/GO + stb
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Useful formulas

Inertia Torque

Free rotors (traditional) — ws

NpRG & [G/Go NoA | N A o [G/Go N A

NG — NTRG L J(0.b + Nw? x web)

A N, ,B

Free rotors (“efficient”) —ws = Yw” - b

NpCG A JCG/Go NoA | N,A o [CG/Go N A

NG = NpCC o J(h.b + Nw? x w,b)

4

T* A _NTG

Inertia Torque of G in NV
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Example
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yrostats Traditional

introduction .
Carrier A e mass my
Dale Lukas A/A
Peterson o ] © = szaxax + Iyyayay -+ Izzazaz =

Ip.aza; + I;.a.a,

Rotor B e mass mp
o I5/Bo — laza, + Jayay, + Ia.a,

Geometry r4o/Bo = za, + za,

An example

New

Gyrostat G e mass mg
o JG/Go — Igzeaza, + Igyyayay +
IGzzazaz + Iszawaz + Iszazaw
e Rotor spin moment of inertia J

Geometry pBo/Go = TgQy + 2ga,
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e For rotors with a specified spin rate, use generalized speeds
which measure the component(s) of angular velocity about
the axis of rotation, relative to the carrier frame
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