Elementary Dynamics Example #12: (2D Motion, Relative Motion)

Given: R,=3(in), R, =2 (in)
®,= 0=1000 (rpm) ... constant

@, =¢=1500 (rpm) ... constant

» when 0=¢=0, P and Q are
touching, and S is directly above
the support.

Find: Voips @oip> Vips @gip al 0=¢=0

Solution:

v, =R,0 j=(%)(1000(%)) j ~26.1799 j ~26.2 j (ft/s)

YQ/P:YQ_VPZO

vy =R,0 j=(%)(1500(%)) j ~26.1799 j ~26.2 j (ft/s)

Note: for gears in contact, |R,0 = R,4| where R, and R, represent the pitch radii of the two

gears.

a,=-(R,6%)i=—(%)(1000(%)) i ~-2741.56 i (fs?)

dop =g —ap = 68501 (ft/s”)

gy =(Ry#")i=(2)(1500(2)) i~ 411234 (fus’)

So, the relative acceleration of the two contacting points is not zero.

ve =Rypi=(%)(1500(4%)) i ~26.1799 i ~26.2 i (ft/s)

Vsip = Vs —Vp =26.21—26.2 j (ft/s) 45°
37.0 (fi/s)

Finally,

a;=—(Ry#*) j=—(2)(1500(%)) j ~-4112.34  (fus”)

dgp =5 —ap=2740 1 —4110 j (ft/s*) Q56.3°
4940 (ft/s*)
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