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X 2.5 3 3.5 4 4.5 5 5.5 6 7 8 9 10 
Y = f(x) 1500 1220 1050 915 810 745 690 620 520 480 410 390 

L~t1il.1im~~l";i1TI-UJ1W~t1;in-nv-lu" Linear scale , Semilog scale bb~:: log scale ,i::1~~~i-iL"J"U 
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• 
n) ti1un~n'fnia-:1nT1a-11,rn1.11.1,i11.'HJ-:I a-fi fl (static model) un~n'.1!1-111:.: ba anvf-:irf-n'l-l.'lfii.~ 1~ 1 'l-l.fiT'iU71.1 

ul°'l-l.1'1-:i (curve fitting) 1:.:vd1-:1 

1. affine function y(x) = mx + b 

2. power function y( x) = bxm 

3. exponential function y(x) = bemx 

11-:11ibVl~i!-la (5 '1:.:bb'l-l.'l-l.) 

"11) 111nn11baanlwna n ,J-:Jfl1\.l.1nl,Vl1'11 m bba:: b (-10 fl:.:bb'l-l.\.l.) 

2. ~1V111.11::1.11.1tim.lbb~h::1.11.1 ti1iqiqi1mb'li1 (input) fiabb7-:J f bba::iqiqi1maan (output) bU\.l.1::a::m1 
4 .J ..l'a., 1'~1 1 .. I 

bfl~awn x1 tba:.: x2 "1.lfl-:Jtna m1 bta:.:ina m2 fl1:l.lei1~1.I rl1b:I.IR'l-l. lilbb7-:JbRE.1'1'Yl1'l-l.7::Vl11{1:1.11att~:: 

t\.l.w1 lil{IVl1a':l.ln17~a1fl (Dynamic equation) "1.lfl{l7::1.11.1~a'luil 

3 0 .... ~ 1 . I .J "'1 ., A !'!II .. I ... 

. R1Vl71.17::1.1mna-:i (gear system) 'l-l.Ju'YI 4 R:1.1:1.lfl V1m1:1.1tut1£.J"llfl-:Jb~a1tta:.:tna-:i 11 , 12 ua:.: I3 llf11'l-l.fl£.J 

mmba :.:i.1'1m1ri i~-ri'-:i'li fl11:1.1 b6.m..1"l.l a-:11.1mft v'lbba:.: foa~ 1 \.I.Viii. 1a kg-m2 iifi1 

J4 = 0.03 h = 0.15 

W1 = W2 = 1.6 
W2 W3 
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n) '•ih'l'V11tUJn1W-1~1~1u.b'YlEJ1l"lJE!,11pJ 03 Lt~:::'YlEJfnau.~~ T (10 fl:::UU.U.) 

"lJ) tWE1'1".q~n~1'1 ~iim1m11 w2 ii1h:::1£J'.l5umh'1h '<il'1Eln"1J7£J (3 fl:::ttu.u.) 

4. Lead screw i'1u~~'11u.pJ~ 5 i;inH1.u.m1tiJ~t.1u.m1'Vl~U."lJEl'11Jelb~ElTIULUU.nT"HfltE1u.~lu.ttu.111u"lJE1'1 

1 .J .... .dt .J 
111~ m U.'VIU.'11ElU"lJEl'1~nJ(screw) :IJ1~'<il:::3.m1"Hfl~EIU.'Yl L L:IJ~1 

n) '<il'1Vl7fl1711La,€1£J~:IJ~1.1 (equivalent inertia) "lJEln:::uu 1~E.Jri7'VIWnli Is LUU.fl17:1Jtd.€1£J"lJ€1'1~nJ (10 

fl:::ttU.U.) 

"lJ) i11ft11m1110u"lJE1'1:1Jm'irnf w fl'1~ '<il'1Elfill7t.1~,1in-m1~'<il:::ri1V1u.~m1m11 v 1u.m1tfltE1u.~"lJE1'1 

:IJ11.1 m (2 fl:::ttU.U.) 
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5. ,11n-1::11mv-1u~i:1-n:..Jmtu (inverted-pendulum) i'1bb~~'1LUJ1.J~ 6 tb-1iimc1 M ~~ei~fl1Jf71U~~~ii111c1 m 
,:::1 6" t, d ,.al a., a., A 

bbcl::mrnmn1 Lr ~~~'I-U.Jncl1'1:IJ'lcl"lle1'1n7Url~B~'YPQ~ C i::1J1Jb't'fU~c1mme..Ju,1::V1~'UiB1J 6) ~~r.i~ 0 
.J .d ... ... ... ... • 
'n'1'YIJ1'UbLcl ::mum1,1::11 u 1-1 unJ~'Yl7'U c0 

n) ,J'1V11m1mae1r.i~:1J~cl (equivalent inertia) le "lJEl·Ji!:lJlJ (:1J1clbbcl!:f71'U~~) ~~~ 0 brlari1V1u~1~ 
A '" 2 A .,..,..1 .- !"11 2 

fl11:IJLUBr.l"JJEl'1:IJ1clfle1 l\1 Lb bLcl:: fl'l1:IJLUElr.l"JJe1'1n7Ur.1~1'Yl~'Ur.lncl1'1111cl C bu'U 12 mLr (5 fl!:bL'U'U) 

.- ., ~ t .., ::-'I 
"ll) ,1.;ivn~~fj'Ut.1nc11-1111~1111"JJEJ'1:1J1c1 M uc1::muf.l~ ~r.11~ buU1::r.i::,11n~~ 0 Lrn::vn,n.m11m1 

A ..I 
b!flclB'U'Yl"JJel'1i!:1JlJ (10 !fl!:bbU'U) 

ol ::) ... A .d 1 ... Ari 1" ... Ii, fl) ,1.;imnT1u1::mnu-.0'1L~'U"JJEl'1~:1Jm1miL!fl~El'U'Yl"llB'1i::1111 U"llB ("JJ) b:IJeJ 7Vl'U~ VI 0 :iJmuar.i ,11n 

i:..ic1iv-11fvfl~ fl17:IJ~1:i1i:IJ".!!'1~ (Natural frequency) "1Jel'1i::1J11ii~1Lrh1~ (5 fl::LLU'U) 
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Formulas and Tables 

Gear 

02 r1 N1 T1 
-

01 r2 N2 T2 

Kinetic Energy 

KE= ~Jw2 

Parallel axis theorem 

J = Js +md2
, 

where J8 is the inertia about the symmetry axis and d is a parallel distant. 

Motion equation 

Y:,F = mx 
Y:,]\;f = J0 
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