EQUATIONS OF IMPACT

Consider open loop chain with joint 4, . The chain
will fall with point A, at the ground en A, will lift

up. The impact is not elastic.

Dg,= velocity of center of mass of link 2 after
impact.
vg,=Vvelocity of center of mass of link 2 before

impact. Idem for 4}, B51, s, Vagp-

Absolute joint velocities are:

W, = 911_z

W, = (91 + 92)1_z

@z = (6 +6,/2)1, = (@, +@,)/2  (special
constraint, so the middle body is always in the
middle between the 2 other body’s.)

If I do not consider the special constraint for the middle body, I can write equations of impact
like these to calculate eventually the joint velocity after impact:

my(V¢, — Vg,) = Ta, + T4, (X, y COMponent)

Iwy — IE5w; = GoAy % (T4,) + GRA; X Ty, (Z-COMpONENt)

Moy (Déap — Vgap) = —Ta,, + Ta, (X,y COMponent)

IG5 w3, — 185, w3, = GapAy X (=1t4,,) + GopAq X 7T, (z-cOMponent)

my (0§, — Ugy) = —T,, + T, (X,y COMponent)

IGwf — I w; = G1A; % (=TT,,) + G Ay X Ty, (zZ cOmponent)



With T4, T4, Ta,, Ta,impulses of force..

Consider #£,zero (constraint of impact) and 7z, zero (approximation), and knowing that we
can write the velocities like v, in terms of the joint velocities, then we can solve 9 equations

in 9 unknowns (,,, Ta,,, a,, W3 ,w3p, and w7).

HOWEVER... There is the constraint of the middle body: @, = (6, +6,/2)1, =
(w7 +@3)/2 and | don’t know how to incorporate that. There is an unknown less, so | think
there must be also an equation less... HELP :-) !

My actual problem has many more links, but I’ve tried to keep it short here. I hope my
problem is clear. Any ideas are welcome!

Thanks,
J.
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