24-351 Dynamics Fdl 2001

Homework #8
Due Monday 5 November 2001

Reading and problems are taken from R.C. Hibbeler, Engineering Mechanics Dynamics, Ninth
Edition, Prentice-Hall, 2001.

Reading: Chapter 16.7-16.8

Problems:

(10 paints) 16-109

(10 points) 16-111

(10 points) 16-118

(10 points) 16-126

(10 points) Asshown in the figure below, the straight bar rotates about the hinge at a constant
angular velocity w. The collar has mass m and can dide dong the bar without friction.
Determine the distance of the collar from the hinge, assuming the initid distance to be xo. By
examining your result, what can you say quditatively about the motion of the collar rddive the
bar?
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Adams Problem:

(10 paints) Consider problem 6/107 from Meriam (see below). Use Adams to solve for the
maximum forces a piston pin A and crank pin B. Submit plots of the forces over afull revolution
of the crank. Also, submit an isometric view of your mode.

i 107 The connecting rod AE of a certain internal com-
bustion engine weighs 1.2 1b with mass center at
& und has a radiva of pyration about ol 1.124n.
The piston and piston pin A together weigh 1.80
Ik, The engine is running at a constant spoeed of
3000 rev/min, 2o that the angular velocity of the
crank is 300027160 = 1007 rod/sec. Neglect
the weights of the components and the foree ex-
eried by the gas in the cylinder compared with
the dynamic forces penerated and calculate the
magnitude of the foree on the piston pin A for the
crank angle # = 90°. {Suggestion: Use the alter-
native moment relation, Eqg. 6/3, with B as the
moment eenter.)

Ans, A = 34T b

Problem 6107




