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Fig.4.20 Ki¥% ER 7 7 v 50 PWM HI{H8F O Bk 25 B
(EI8 % : 10 rpm, ENHIEE : 500V, #kiEHEREEL : 5Hz, Duty b : 90%)
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Fig.4.27 $iFF% ER 7 5 v F @ PWM HIEIH: OB B S 5
(EIHEEEE : 150 rpm, EIINEE : 500V, Mk Eik% - 10Hz, Duty K : 90%)
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Fig.4.32 ¥—33% ER 7 7 v F O PWM il I8 0> Bh 451 FZBR e 5
(El#REE © 10 rpm, EIIIEE : 500V, #50EE L - 10Hz, Duty E : 90%)
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Fig.4.33 ¥—% ER 7 7 v F ® PWM HI#EIEF O 845 1t 2B 2
(EE5EEE : 50 rpm, FUINELE : 500V, #siE KL - 10Hz, Duty tb : 90%)
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Fig.5.1 BATOERE) - HlE7T /A 2
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Fig. 1 The bumps distribution investigation result
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Tab.1 Comparison of turning radius (2WS and 4W%S)
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Fig.2 Turning center (2WS (left), 4WS (right))
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Fig.3 3D-CAD model of our walking aid
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Fig.7 Topologically optimized model (left)
Fig.8 Shapely optimized model (center)
Fig.9 Model for manufacture (right)
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Tab.2 Mode shapes and natural frequencies

—— Uptimized Gonventional Mode shape
Feequarcy [Hz) | Frequency {Hz)
1 861 162 Tosional vibration Horizortal)
2 538 a3 Dpenirg and closing (Hormental)
3 08 ag2 Dpening and closing Hormmtall
4 757 320 Opening and shzing Wertinall
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Fig.10 Required forces to override a 50mm bump
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Fig.11 Solid tires
Tab.3 Permissible bump height of each tires
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Bumpz height {[mm]
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Tab.4 The main parts of link mechanism
Parte st
Cazter oy bearing
Front small whas! for induction

Speaification

Single rom bearing GUONES
& 75 sndid tire
AW prsamatic tire
Torzion spring 0.7M m/fdea)
B0 7 P1LE X 30mm Bolt

Freort normal wheel for tunning
Mechaniem for link paris

Cormecting with frams

Idaderial for tnk parts
ranket

Fig.13 3D-CAD model of front wheel link mechanism
5.4 Bl U o 2 J7X o i 5 Bl % i it
BRZECRIm 2 SRR R = EW B BRERENIL,
SHEEH I~ by 2 SORREE DLV ICIED
BE—A L MERET S TRAFETAERER L

F:wu

H
=n R
) S ! .
\ y o ? '¥a“ Iy * gp“
Iig.14 Dynamical model for dive stability hovizontal grip force
50
o 40 ¢
30 r e
qg 50 L Instability
£ 3
> 10 F Borderli
e orderiine
w‘g 0 f : * . * A
€5-1089 B0 100 120 140 160 18Qe20 220 240 26D
§ 30 s Sy the O poirt
o e Sround the B point
=50

Horlzantal force [

Fig.15 Comparison of dive stability(O and B position)
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Fig.16 Animated bump override simulation
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Fig.18 Measured grip forces at a 50mm bump
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Fig.19 Dyﬁamical model of handle and support
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Fig.20 Target and estimated value of grip vertical vibration
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Fig.21 Grip and built-in spring
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