Coriclis acceleration in mechamnisms ABZ MTO07

Figure 7 shows a quick-return mechanism. Link 2 is the driver, and if rotates counter-
clockwise at a constant 50 r.p.m. P, and P4 are points on links 2 and 4 which are coincident
at the instant shown.

(a)

(b

The velocities of P, and P4, vp, and vﬁd, are related by the vector equation;

Vp, = Vp, 1 Vp,p,

where vp,p, is the velocity of P, relative to P4. Draw a velocity diagram based on this
equation for the position of the mechanism shown in Figure 7. Hence find the magnitude
of each of the three terms in the equation, along with the anguiar velocity of link 4.

[5 marks]
The accelerations of P; and Py, ap, and ap,, are related by the vector equation:

dp, = ap, + ap,p,

where ap,p, is the acceleration of P, relative to P4. This equation can be re-written in
terms of normal (#1), tangential (z), and Coriolis components as follows:

(4:1’13.2 +ap) = (e, + ap ) + (av;zp‘1 + app, + 204 X Vpp,) .

Praw an acceleration diagram based on this equation for the position of the mechanism
shown in Figure 7. Hence find the magnitude of each of the seven terms in the equation,
along with the angular acceleration of link 4. _

/ : [15 marks)
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Geometry & Position analysis
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Velocity analysis

F=R+p+wxp

Vpy =Vpy tVpypy =R+ P

For relative velocity, think of P2 moving, P4 fixed

@) V= Wk ?,(5;24)(0.20) = faazim,a_ .

Ve = Vg 05 (70-14.7) = 0.66% /s
Vip s tidafly 04 = 0.663/0,55 = L,2)6 rad/s

Vezps = Vpp SIh (79-14.7) = 0.806 m/s




Acceleration analysis

F=R+p+oxoxp+dxp+2oxp

Qpy =0py +8pyip,

(ap, +ap,)=(ap, + a.:u) +{apypq + a;zfm + 20, X Vpy/py)

For relative acceleration, think of P2 moving, P4 fixed
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