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in-plane primary balancing (static balancing)

Fap i =M, T, o cos6, Fap i =M, T, ° sin6,

Foar o =M, T, ® cosO, Fpuo o =M, T, ® sin0,
Fyu 5 =My I o cosBy Fyp 5 =My 1 0 sin6y

forces in X > (m, r, cos®,)+m, r, cos®, +my 1, cosf, =0
forces in Y > (m, r, sin®,)+m, r, sin®, +m, r, sin@, =0

secondary dynamic balancing to prevent shaking moments

Y X _ )
MIMBii = +F1MBJ (Zi) =m, 1, Z; ® cosb,

X:_F

Y 2 .
M IMB_i (Zi):_mi I, Z,® sin O,

IMB_i
moments in Y >(m, r, z, cos®,)+m, 1, z, cos, =0

moments in X >(m, r, z sin®,)+m, 1, z, sin@, =0

zy =0

zy =0
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m, 1, z, sin@, =Y (m, 1, z, sin®, )

171 1

m, 1, z, cosB, =->(m, r, z cos6,)

>(m, 1, z, sin®,)

tan0, =
T Z(mi L, Z, cosE)i)

for only one imbalance  tan6, =tan®,

(mA Ty Z, sinGA)2 +(mA Ty Z, cosE)A)2 :(Z(m I, Z;, sin0, )) (Z(m I, z, cosO, ))

171 1 171 1

(mA T, ZA)2 (Z(rnl I, z, sin 0, )) (Z(ml r, z, cos0, ))

B \/(Z(m] I, z. sin0, )) (Z‘,(mi L, Z, cosei))2

Za

for only one imbalance (m ATy ) = (mi T, )i
Z

my 1, sin@, =Y (m, r, sin®,)—m, r, sinB,
my 1, cosf, = (m, r, cos@,)-m, r, cosO,

m. r. sin0.)+m, r, sin®
taneB: Z( i i l) A “A A

> (m, r, cos®,)+m, r, cos6,

(m, rB)=\/(Z(mi r, sin®, )+m, r, sin@, )’ +(X(m, r, cosd,)+m, r, cosO, )’
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