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2-5520 Theory of M echanisms
Glossary
for bachelors study in 3rd year-classis, summer semester
Lecturer: Assoc. Prof. Frantidek Pal¢ak, PhD., UAMM 02010

Lecture 6: Resulting velocity and resulting acceleration

Sectionsin Lecture6:
S1 Carrying velocity

S2 Resulting velocity

S3 Carrying acceleration
A Resulting acceleration

S1 Carrying velocity

Carrying velocity Let us apply the Poissont’s decomposition of general motion 3/1 of
the PAR3 on fictive carrying motion 2/1, when PAR3 is carried
by PAR2 (3° 2).
The carrying velocity V,,, of thepoint BT PAR2 is

VBZl = VAZl + VBA21 !

where

Voo = Va TWyy ’ Ten (1)
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Vaa1= Moz

Fig.1 Graphical visualization of velocities during simultaneous motions

S2 Resulting velocity

Resulting velocity Resulting velocity Vg, can be obtained by time derivative of
position vector equation

[TB31] 1 = S'TA21EI'1+ grssz Hl (2)
By direct time derivative we obtain

[TB31] 1 = \7331 (3)
[TA21] 1 = \_/A21 (4)

but for time derivative of T,,,, expressed in the space { 2} in the
space { 1} different as { 2} it is necessary apply ageneral rule
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[Tssz] 1= [Tssz] Wy, " Tea ()
where [Tpsz] 2= Vex (6)

After substituting (3) - (6) into equation (2) we obtain vector
equation for resulting velocity v, of the point B,

\_/831 = \_/832 + \_/821 (7)

which is sum of carrying velocity Vg, and local relative velocity

VB32 '

S3 Carrying acceleration
Carrying acceleration  |f we want to obtain the carrying acceleration ag,, during fictive

carrying motion 2/1, when (3° 2), it is necessary derivative by
time the equation (1) Vg, =V, W, ™ Tga

[\_/321] 1= [\_/A21] i+521’ Mea +W21, [TBAzl]i (8)

By direct time derivative we obtain

[Veu]: =3 (9)
[\_/AZI] 1 = éA21 (10)
[TBA21] 1 = \_/BA :W21’ TBA (11)

Then the final equation for carrying acceleration ag,, IS

51321 = é'A21 + a'_Zl ’ TBA +W21 ’ (W21 ’ TBA ) (12)

Let us denote symbolically three addends of carrying acceleration
8g,, by numbered brackets

351 :[éA21](1) +[521, TBA](Z) +[W21, (W21’ Ten )](3)

4 Resulting acceleration

Resulting acceleration  For purpose of the time derivative of equation (7) for velocities
Vgs = Vs, + Vg, in the space {1} we substitute term V,,, from
decomposition of carrying motion 2/1 by equation (1)
\_/821 = \_/A21 +W21, TBA ! then
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VB31 = \_/832 + \_/A21 +W21 ’ TBA (13)
Now it isto derivative equation (13) by the time
[\_/331] 1 :[\_/332] i+[vA21] i+[W21’ TBA]i (14)

By direct time derivative we obtain

[Veu]:=8en (15)
[\_/AZI] 1 = _A21 (16)

Let us remind that by numbered bracket [éAZl o Wes denoted first

addend of carrying acceleration &, .
The time derivative of V,, (expressed in the space {2}) in
different space { 1} is

[\_/832] 1= [vssz] Wy, " Vi, (17)
and by direct time derivative we obtain

[Vew) 1 =B (18)
Time derivative of the last term from equation (14) is

W, " Ton]i=@0 Ton +Wo  [Taa]: (19)

The time derivative of T,,, (expressed in the space {2}) in
different space { 1} is

(o1 =[Teze] o W e (20)
again by direct time derivative we obtain

[Fe] 2 = Ve (21)
After substituting (20), (21) into equation (19) we obtain

[W21 ’ TBA ] 1 = [a_'Zl ’ TBA ](2) +W21 ’ \_/BBZ + [W21 ’ (W21 ’ TBA )] (3) (22)
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Let us remind that by numbered brackets [&, Tp.], and
[W,, " (W, " Ty,)],, Were denoted addends of carrying acceleration

51321 :
Then after substituting (15) - (21) into equation (14) the resulting
acceleration @, iIsasum

51331 = 51332 + 51321 + 2(7‘)21 ’ v832 (23)
where the last term is sum of two terms w,, ~ V,, from equations
(14) and (22).

The term 2W,, " V4, in the equation (23) is known as Coriolis'es
acceleration of the point B,

5BCOR = 2\N21, \_/B32 (24)
The equation for resulting acceleration &g, is
51331 = 51332 + 51321 + éBCOR (25)

which is sum of carrying acceleration 3&;,,, local relative
acceleration a,,, and Coriolis' es acceleration 8,y -



