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Problem 1

Solve the inverse dynamic problem of the RR mechanism, shown in Fig. [1.1
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Figure 1.1: RR Serial Manipulator, Problem 1.
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— Kinetic energy of the second body (ma, l2)
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Euler-Lagrange Approach
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Figure 1.2: 2-DOF Serial Manipulator, Problem 2.

Problem 2

Solve the inverse dynamic problem of the RR mechanism, shown in Fig.
using the DH method.
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« Kinetic Energy of the 15" Body (m;)

1 .7 1
T1 = 577115{51 + 5(;}'?[1@'1

C1 61+§1:0

Notef
0 a;
e = QF [ed]; = | sinay |, ]ai]; = Q [ai]; = | bisinoy
COS Q5 b; cos a;
01" 7Tj007[o0
1 . ] . 1..
0 00 g 0

« Kinetic Energy of the 2" Body (my)

1 T

RN T —
T2 = §m202 Co + 50)2 IQWQ

—

[Ca)a = [@1]1 + [d2)2 + [S2]2
cos 0,

[52]2 = [62]2 + QQ [52]3 = ; sin 92

0
0 0
(wralo = [wi]2 = [Brer]s = Oifer]s = Q1" | 0 | =61 | 1
1 0
— 0y sin 6y 0 cos b,
& :]5'2 [+&Ra X o = ; Oycosfhy | +60,] 1| x ; sin 0
0 0 0



_ —sin 6, _ 0 —0y sin 0,
PR 17 10 )
2 = 72 cos B, — 71 0 =5 (92. cos 0,
0 COS 92 —Ql COS 92
Ty =Ty + T,

1 5 1 2. :
TQT = 5’]7120502 = imgl (9; + 0% COS2 92)

1
Ty = 5@5 126,

Wy = 915+ 9252 = [wo]y = 91@%@? le1], + 92@5 [eal,

‘ 0 ‘ 0
=01Q7 | 1| +6.Q3 | 0
0 1
. cosfy sinf, O 0 _ 0 él sin 6
=0, | —sinfy cosfy 0 1 | +60,] 0| =1 60 cosby
0 0 1 0 1 0,
L _ . 0 0 077 6isind,
= Ty = = | fysinfy Orcosty 0, | [ 0 k 0| | 6;cosby
2 00 k 6,
= ﬁ (92 COS2 92 + 922)
2
. k. .
=T, = 5 (9% cos? 0y + 93)
1 k\ /- .
Ty =Ty +Ts = <8m212 + 2) (91 cos? Oy + 95)

. 1 k
if: R= <8m212 + 2)



8

CHAPTER 1. DYNAMIC OF SERIAL AND PARALLEL ROBOTS

R, . .
=T, = 5 (91 cos? 0y + 93) (1.2)
.. .5 0T oU
M M) ——+—=7T7 1.
0+ M6 20 + 50 (1.3)
2T 0°T.
862 0601002
Ve ]
02T 2T
90,00, 062
oT . 9 . 0*T 9
879.1 = 2RO, cos“ Oy + JO, = 879% =2Rcos* Oy + J
2 2 , 2
00,005, 00,00, 00, 002
2Rcos’0,+J 0
= (1.4)
0 2R
. —4Rfs cos Oy sinfy 0
= M = (1.5)
0 0
ar
or _ o | — LV (1.6)
00 505 —2R0; cos 0 sin O,
[
V=V+Vy, =V, = V5 = maghs :m2g§Sin02
oV 0
0~ [ mag ! cos b, 1 (L)

Using Egs. 1.7;

S R (J +2R cos? 6-) 0, — 4R0,0 sin By cos Oy (18)
| 1| | 2ROy + 2R6H?sin 0, cos Oy + mgg% cos b, '



; Jo
e . A e eemmm e k==

NN NN NN

- ! @ l!]
20 Vi
i2
v LN

Figure 1.3: Schematic for Problem 3.

Problem 3

Find the inverse dynamic equations of the mechanism shown in Fig.
o Kinetic energy
— Kinetic energy of M

— Kinetic energy of m
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o Potential energy
V = —mglcos@

o Fuler-Lagrange Approach
1 1 . .
L=T-V —-L= 5M:'EQ + gm [3'52 + 2216 cos 0 + ZQQ} + mgl cos @

— In z direction:

d ,OL oL oL ) . )

ﬁ(%) — 5 = F — prie Mz 4+ mz +m.l.0cosf

d OL ; ; " 2 . oL
ﬁ(%) = M3z + mi +m.l.0cosh —m.l.0°sin b, % 0

F = (M +m)i + mli cos § — mlf? sin 6

d (oL L _
a\ag) 9"

— In 6 direction:

81:1 = mli cos 0+mi*0 = d 8—L = mli cos —mlOi sin O+mi20
00 dt \ 00
gg = —milfsinfsind — mgl sin 0

79 = mli cos 0 — ml6i sin 6 + mi%0 + mlz0 sin @ + mgl sin

9 = mli cos 6 + mi*0 + mgl sin 0



	Dynamic of Serial and Parallel Robots

