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3.2. Newton-Euler Method

Newton-Euler for Single Bodies

Evaluating the principle of virtual work (3.13) for a single body results to:
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Please note that this formulation must hold for arbitrary virtual displacements as there

are no active constraints from joints or contacts. Knowing the computation rule a x
(b x (bxa))=—bx(ax(axb))and introducing
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In order to define the laws of conservation of linear and angular momentum we intro-
duce the definitions:

Ps = mvg linear momentum (3.19)
Ng=05-0 angular momentum around COG (3.20)
pPs = mag change in linear momentum (3.21)
Ng=0gs - T +Qx0Og-0Q change in angular momentum (3.22)

A free moving body needs to fulfill that the change in linear momentum equals the sum
of all external forces
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A free moving body needs to fulfill that the change in linear momentum equals the sum
of all external forces
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which results in the well-known formulations by Newton and Euler:

ps = Feus (3.24)
NS — Tr.':c! (325)

where F..; s are the resultant external forces that act through the COG and T, are the
resultant external torques. External forces which do not act through the COG need to
be shifted to an equivalent force/moment pair of which the force acts through the COG.
Please note again that for numerical calculation, the terms of the change in linear and
angular momentum must be expressed in the same coordinate system. For the inertia
tensor © we must apply 3@ = Cp 4 - 4O - Cf 4.
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