— Coordinate Systems \

1) Cartesian csys:

2) Cylindrical polar csys:
Vp|p = T€, +roes + e,
apr = <7~ _ m’s?) &, + (27'~¢'> + m’é) eyt 3e.

3) Path csys:
Vplr = Sét

CLp|F = Sét + %én
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~— Velocity and Acceleration Transfer — 8 ——
A‘F = A|m + Wip X A

Vp|Fp = Upjm T VAF + Wp|F X TPA

ap|F = Qpjm+QAF + Wi X TpA+ 2WnF X Vpjm +
Wm|F X (wm|F X Tpa)
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— Composition of angular vel. and acc. ———
W31 = W32 + W21
W31 = W32 T W1 + Wa1 X W3)2
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— Forces and Moments N
1) Equivalent Force Systems:

’

M,=M,

2) Linear Momentum:

Pir = / vp|r dm = mug|p
3) Angular Momentum:

H yr = / Tpa X Vpagr dm

H,=T'w,r

(H ), = Ijw

— Axioms
1) Euler’s Axioms (point O fixed in ‘1)
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2) Modified Euler’s 2nd axiom
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3) Coulomb friction axiom:

Static : | f| < us|IN|
Kinetic : |f| = s |IN|
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— Rigid Body Dynamics

Iz? = / (rzéij — .TIIin> dm

I = / {(rpa-rpa)l —rps@rp

2) Parallel Axes Theorem
C' is the COM, and the origin is at A

Iy = Ity +m (23, + 7,
];5 = IQC; +m (x%h + {E%«3>
Ié?’) = ]365; +m (‘T%H + mé&)
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1) Inertia Tensor (and matrix components)

A} dm

1) Rectangular Cuboid (m = pwhl)

— Moment of Inertia for Common RBs

2 7 12 7

2) Circular Solid Cylinder (m = pr R?[)

19] :mdiag([(g_i_%)’(%?_'_

‘diag’ denotes the diagonal components

1] — m diag ({(uﬁ +h%) (P+h?) (P +w?)

12

l2

RQ
E) 3

of [IC]

)
)




