	24-451
	           Feedback Control Systems

	Fall 2000


[image: image1.png]BAsiCc FacTs ABouT MecHanical SYsTEMS

Displacement | velocity ¢ _acceleration

® vbeP'ac.e,m%"‘}"
Utnear) disploacemesnt- (wnit: m)
T — S

X - . N
‘—"""‘"""“—"—"‘"“"‘* X ~axig (’10&3 dh;ﬂ"‘ L\."’— S"l‘aiA'I'ﬁ IOCC\“‘GD‘V)
G-———-—- © of the poiat)

M"‘ﬂ“"‘*"» d.‘sp’ﬁcem_w-l- (wnit : rad )

Ro“'vvh\vﬂ J\‘Sk

@ Veru‘-B

L fnear or Wg\,ﬂ-,@& . v="gF
. de

Rw‘-ac"tm‘& - o= T

i @ Acceleration

Ll\nemr or +rwv\s'6\+|‘6‘\’l¢\‘ ¢

Ro*u““;év\p\g M 0( = _d__"\—'?-. =




[image: image2.png]Ngg_\)“hzn ,S §e CQﬂd %A[

b's
" d*x
66— T MTo =
M=Mass of the batl
Cunit : Rj)

Notes: (@) If there are mor@ than one force QC‘l'l?\ en the
object (the ball here) , £ s the vector sum of
these forces. The umit of forces is N (Newtsn).

. 2 dx
B We can interpret Mié_ | or MSZth)=L[MEEZ]I

as a force M‘H.VES on the ohject n +the -x
direction. The Newton’s e-‘f*&o\‘h}m shdes that
ol forces ach‘wj on -the objaej— are balanced

Cthel sum s zero ).

l TI‘P =T (Ro‘h“’r‘mt\Q)
T = momant of merfia

NO"\“QS : ldems @) & (b (n ~the ‘(\'wslo&(amz& code G,V\aaaﬁoms'j
app’j 53 mP‘mL?Wj \\{-‘arcesu w i Hh d“'ori—wzs" . T"ru, it
) +or$,u.¢s (s N-m (‘céfr as shown below).
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Wheyn an obJec+ Moves n a qas or quid, experiwices
(lforce that Hends +o pr-evuﬁ‘ the W\O’\”xon This Ferce

is called a olmpwj force. and is directed opposite to

the dirach'on of -the objec’\-/s Vefoc‘-'—ﬂ. Ids m«jm%mle, OCVQIOC,Hj
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R odot fomalls demj torques are CLV\C\'OSDMS 4o
daumj forces”.

Sprivq Forces / To-ques

Wh&h Qa SPHVlj (s ex+wdea or Ctﬂv\pmssed i+ apphes
a force that fends +o recist the exbension or Compression.
The M&‘SH\J’U\JQ oFf +‘QQ Lorce s Propa\'\"hmt\A 4o +he amouwnt
of extension o csz\Pvesszm : ond the pm()ar—*hcm constant (s K.

In the case 0{' ‘}\Drswvwg Sprthﬂs, we have Q& S(ww\s —"ohtc_ue_ Propor*ham\
to the ongulor dts‘;lmcemem‘l”














































