Kinematic chain notations

Kinematic scheme Structural scheme Matrix of the structure
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Using Graf
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Find direction of V
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Determining the motion of the mechanism:




VELOCITY AND ACCELERATION

VECTOR EQUATIONS - v and a polygons



(2D) — M & N — points of one link

At >0




v and a vector equations (2D complex motion)

velocity:

Vy =Vy T Vi

Vim = Oy X Ty

acceleration:

_ _ n t
dy =ay, tdyy —ady TaAyw T Aywm

n

_ 2
Ay = O X ((’Ok X TN ) = =0 yn

t —
Anyv = & X Myn




Vg Data: ®, =const, &, =0

d.Vga o, Find: vg, Ve, 5, ag, 8¢, €;
3 _
o\ O €3 acs”  dce' XB - \(;A T Vga
aga" = ag C’ d.a. A _
A 3 Vg = ®, BA
c d.ve Ve Ve = Vea= ®, BA
— B~ VBA™ O
1 /1] _
d.Vep dat 4 Ve = Vg * Ves

ag = aptagy" + agp'
a,=0
aga" = ©,> BA
agp'= €, BA=0
ac=ag+ acg" *+ acg'
acg" = ;2 CB
acg' = &, CB
g, =acg /CB




xample v and a (crank-slider)

®,= const

V=0, xAB = vy=0,-AB



(1)1:



4= const

A




ABCK ~ Abck

BC_BK _KC
bc bk ke

Triangles BCK and bck
are similar




AN t
. =ap +ag

ap =0, x(0,xAB) = al=w.-AB=—t

=&, xAB = aj=¢,-AB=0-AB=0



d. =dg +dcg
n t n t ]
d. =dg +dg +adcgt dep

2

ap :a)fAB:A—BB, ag =0 since g =0




d, =dp t+ad
K B KB _
dy =ad. +agc

— dg tadyg = A +aAyce




similarity (link and its accel polygon)

ABCK ~ Abck




VELOCITY AND ACCELARATION - extension

In last 2D example: M and N — points of one link

Vy =Vy T Vi

n
dy =ay, tdyy —ady Tty +4a

NM




(2D) — points J and K belong to j and k

]
Vi = O Xp

p - radius of curvature

n t C
dy =ad; +dyg; =a; +dy; +dy; +dg;

n _j J R P
Ay = (’)kx( (Dkxp)__ WP

t ]
Ay = & XP

ay,, =20 ; X Vy;



Since

ay, =@ ( XP) ~laogp=0

we have

t C
dy =d; +dy; =ad; +adg; +dg;



