slail Loy yiso




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

& o oS

Engineering mechanics, dynamics, 6™ Edition (2006) J.L. Meriam and L.G. Kraige

&y y b

Engineering mechanics, dynamics, J.H. Shames

Vector mechanics for engineers, dynamics, F.P. Beer and E.R. Johnstone

ol 1958 Hguane JSS ¢(5)10 p Sl o

o

)0 Saolias: Jgl sy

Seelos b oLl

'\

Pl g oz gyl (S 21,5 Sl

$iAl e 5 (o >' Olyd St (Y

pyege g 2205 (@

oy sla o8 (o




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

o plut Sl s @ pgd iy
N\

sidl g5 (o > Ao ;8 o plus! St (®

pyes 9 pa (@

Seslocoews (2 A

> o plazl gan anw Salus L oLusy

(Saobiuo b o LuisT) douio

3 05 e SilSo aidsy ol a5 Li au




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

2y S5 e plea ] Sl

Rigid-bodies Deformable-bodies m
Statics Strength of Materials Thermodynamic

Saoliyd iy y23

S oo e |y Kol ol JulSs

Sl s b a5l




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

Sasoliad JolsS )0 oo b 1,6

1687 - Principia by Newton

1717 - Principle of virtual work by Bernolli

1740 - Systems of particles by Euler

1743 - D'Alember's principle

1765 - Rigid bodies by Euler

1775 -> The Newton-Euler formulation for Force and moment balances
(They constitute the basis of Newtonian mechanics)
1780 - Lagrange's equations

1829 - Gauss's variational principle

1830 - Hamilton's equations and Hamilton's principle
1829 - Jourdian's principle

1870-1910 - Gibbs — Appell's equations

1970 - kane's equations
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vdv = ads — sds

Sy il S slag,s,s: a = a(s) — vdv = a(s)ds
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if a = costant — v? —v¢ = 2a(s — s;)

vdv

a(v) -

if a =variable — ds
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ds
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1 _ (ks> _
arcsin v~

v
s = Tosin(kt) — v = vy cos(kt)
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s =cie*t + c,e ™kt or s = Asin(kt) + Bcos(kt)
HDt=0—s=0 —> B=0
Vo

v
2)t=0 — s'=v0—>A=?—>s=?Osin(kt)
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a, =X=0—x =vyc0s0
x = (vgt cos @) + cte — x = (vyt cosO) + x
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— =—-0.020w — — = —0.02[ dt — t =115.1
dt 10000><2—g w 0




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

wdw = —0.02wdf —

2T
10000 Xe0

6 = 15000t (rad) — 6 = 7500(rev)
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At AS0 At AtS0 At
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e, = cosO7 + sin6j

eg = —sinbi + cosoj
e _de; a0
dt do dt
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and €, =0ey U =re, +rbey

vg =16 —> v = /vr2+v§

= v = (e, + 7é,) + (e + rbeg +roey)

— (7 = r62)é, + (vl + 216)3,
a, =¥ —r6? and ag =716 + 276

— a =4/a,% + ay?
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r = Esec@ — r =1697.06m

. m
r = 1200tanfsec0 6 — 71 = 339.4?

# = 1200[(sec8 + tan’Osec)6?* + tanbsecHH| = 37335
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v =re, +rfey

m
lv| = Jv,.2 +v2 — |v| = 480?

a=(#—20%)e + (270 +16)ey

m
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T
3=t2 — t=1.023
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and 0=2p— 0=2¢
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No Slip: x = RO
X4, = x — Rsinf = R(0 — sinf)
y4 = R(1 — cos0)

vy = x'Af +y,] — vy = R(6 — 6cos0)i + (ROsind)f

as = R(6 + 6%sinf — fcosd)i + (RGsing + RO%cos6)j
if 0=0=>v,=0 and a,=R6O?}
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{xp = Rcosf + ROsin6

Yp = Rsin® — RO cos 6
T, =Xl + Y]
= (Rcoswt + Rwtsinwt)T + (Rsinwt — Rwtcoswt)j
v, =1, — v, = (—Rwsinwt + Rwsinwt + Rw*tcoswt)i

+(Rwcoswt — Rwcoswt + Rw?tsinwt)]

v, = Rw’tcoswti + Rw*tsinwtj

|v_’| = Rw’t = §—> s = 1ra)zt2 +c
p dt 2
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if ty=0 > sp=0—> ¢c=0— s=ERa)2t2

e, +rbe; + 7k
a= (r — r@z)er + (276 + rf)es + ik

vee, +vgeg + v, e

Vg = 16 Cos @
Vy =T

d=a,e +agey +aze,
(a, =7 — r<p2 —18%cos%¢@

ag = cos (rze) —2rf¢ sin @

1d
(Y = Lt

— (r2¢9) + r62sing cos @
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Vp Vg
sin60  sin75

vg =717 (?)

solve 1:

solve 2:vg = vy + vpy
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vp? = 402 + 302 vp = 50(77)
6 = 36.87°
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L=4(h—sp)+ /hz + s2 + Constant
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Sp=ay > sy =aut+c(if t-=0 and syl;=, =0) > c=0

1
s'A=aA><t—>SA=§aA><t2+C(if to=0 and s4le=, =0)

1 2
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if r=httanf — r=htanf —
if 0=2nt — O6=2m1 —
if Z=ht— z=h— Z=0

v =te, +1rfey + Zk

v = htanfe, + 2mht tanf ey + hey,

lv| = htan B/1 + 4m2t2 + cot?f
a=(¥- ’rH'Z)er + (2776 + rf)eq + Zk
a = —4m?ht tan fe, + 2h tanf 2mey + 0

la| = 4mh tanB+/ 1 + w22
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