Study on jumping motion of a three-link robot with revolute joints

Masafumi Nakahama
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mA r‘nB VA VB
MpVao + MgV, = MV + MV, (3.8)
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- M (3.10)
AB (mA + rr]B) Al
D
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mAVA2 + rr]BVBZ = mAVAl + rr]BVBl
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mv, +mv,, =myv,_ (3.30)
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4.4.2

4.4 0 0
0 7 11ldeg
St = 4 Nm
V1 =-40eg/s Mt =15
Nm V2 = 20 deg/s
4.2
0 X(m) | Z(m) | Jump | Vx(m/s) | Vz(m/s) ¢ vv(m/s) | Ix(m) | Jz(m) Y
(deg) (deg) (deg)
7 0.660 | 0.204 | o 0.312 1.050 |73.45| 1.10 |0.274]0.172|74.26
8 0.667 |0.190| o 0.534 1.020 |62.37 1.15 0.339|10.167 | 70.68
9 0.668 |0.181| o 0.737 0.972 |52.83 1.22 0.411 | 0.164 | 66.91
10 0.654 |0.178| o 0.966 0.909 |43.26 1.33 0.477 | 0.146 | 63.24
11 --- 10.173 | x 1.190 0.831 |34.93| 1.45 |0.539|0.129 |59.88
0 X Z
Vz VX 4.6
Vx Vz Vv VX
(0] 4.7
Vz JIx( ) Jz( )
)] 4.2
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4.3

v. | v X Z |Ju| Vvx | Vz | @ vy | Ix | Jz U
LR m) | (m) | mp | (n/s) | (n/s) | (deg) | /sy | (m) | (m) | (deg)
-40 | 20 || 0.668 | 0.181 | o | 0.737 | 0.972 | 52.83 | 1.22 | 0.411 | 0.164 | 66.91
-60 | 20 || 0.679 | 0.183 | o | 0.842 | 0.942 | 48.21 | 1.26 | 0.374 | 0.174 | 68.99
-60 | 40 || 0.667 | 0.182 | o | 0.850 | 0.969 | 48.74 | 1.29 | 0.439 | 0.156 | 65.34
-80 | 20 || 0.667 | 0.182 | o | 0.913 | 0.910 | 44.91 | 1.29 | 0.447 | 0.123 | 64.16
-40 | 20 || 0.680 | 0.183 | o | 0.648 | 0.989 | 56.77 | 1.18 | 0.391 | 0.167 | 67.98
-60 | 20 [|0.686 | 0.185 | o | 0.810 | 0.945 | 49.40 | 1.24 | 0.427 | 0.142 | 65.62
-60 | 40 || 0.678 | 0.184 | o | 0.821 | 0.978 | 49.99 | 1.28 | 0.434 | 0.154 | 65.54
-80 | 20 --- | 0.179 | x | 1.010 | 0.870 | 40.74 | 1.33 | 0.470 | 0.101 | 62.45
4.4 a

o (deg) | X(m) Z(m) | Jump

0-0 - -

0 - 10 --- 1 0.176 X

0 -30 || 0.668 | 0.181 o

0 -50 || 0.676 | 0.191 o

0 - 70 || 0.642 | 0.205 o

0 -90 || 0.584 | 0.190 o

0 - 360 || 0.506 | 0.157 o
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Umax XO = XOopt
ytmax
Emax
Yo 0.56m
WM max
(5.22)
(5.23)
“Tax
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Epae + Uy, ~Uy )=U o + T+ T, + Dy (5.25)
Emax
S
Er’nax:Emax+(Uko_UkS):Umax+Tx+-|:p+Dmax (5'26)
U, -Ug
0.5[N m/rad], 5[N m/rad]
0.5[rad], -0.9[rad]
5.33
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ytO Xt = Xtopt yt max
yt 0 Xt yt max

X = Xopt
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