Tulerial 6 (Part A)

A thin homogeneous rectangular plate, as shown, rotates about a diagonal
axis with angular velocity w and angular acceleration w

(i) Determine the total moment M. exerted on the plate about the COM

M
C. veing the coordinate system ¢, é,. é, in terms of the rotational
motion w and w.
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(ii) Find the relation between a drive torque T' = T'e, (applied about é,-
axis) to the rotational motion. Also, determine the bearing support
reaction forces (assuming bearing support reaction couples are zero).
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Soluton: R ‘m’ «— Tee'\unau]a'r Fla’te volates about on axis

We can make use of the simlpli?;‘ed Euler’s @nd equation

v o0 RB ra{-q'l'ina about a Pxed oxis.
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LOith the body-fixed csys being &/-&-S, we vewrite
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To determine M. | we meed +o caleulate the inerhal
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Note: & -8,-8, esys coinaide with the PTinciPcﬂ oxes GF inerta

of the Tecl'nnau'lar qute (due 1o planes of F.?mme'l‘I')r)
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Use

A
Al'j = €& -

€, = cos® = ¢
éz = Sin®@ = S
§2= -sin@ = -S
€,= cos@ = ¢



Aet's npew ypse simPH%‘ed Euler’s Qnd equqhbn-.
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AHﬁ'fha'HVE way USfﬂa Simplfﬁed Euler’s 2nd equator
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,gince é\’gz‘é_s CO\'nc{deS uoi'Hq F-axes ae- nerha o«F
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Now let’s vse simF\\'eJ EBuler's 8nd ec'uah'cm at FE‘C
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Trom  Euler’s st egw:
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Cannot be determined from this ana)ysf.s.



Ql: IR ug\elate the reaction forces and moments of couples at A and B to the the
motion of the shaft. Angular velocity of the shaft is constant.
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A The uniform thin 2.5-kg disk spins at a constant rate @, = 6 rad/s
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