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Development of Three Linked Compliant Joint Robot Arm which can Achieve Passive

Catching Motion of Free Falling Object
- Difference of Structure According as Layout of Non-Linear Spring Device -
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Tatsuya SHIRAI, Suzuka National College of Technology, shirai@mech.suzuka-ct.ac.jp
Takumi TOMIOKA, Suzuka National College of Technology

We had developed the three linked compliant joint robot. The robot can absorb large impact force that affect
toward the robot from external environment when the robot try to do any dynamic actions, for example it try to land
on ground, to catch heavy objects, or to tumble down without intention. The robot had equipped with mechanical
joint stiffness adjustable mechanism using non-linear spring device named as SAT (Stiffness Adjustable Tendon). The
three linked robot arm is not so compact since it has twelve pulleys to lead stainless wire for transmitting power from
each motor toward target link. In this report, we had considered to try to reduce the number of idler pulley by
re-arranging the layout of SAT. The robot arm which has new layout of power transmission system is simpler and

stronger than old one’s structure.

Key Words: Robot, Manipulator, Mechanical Flexible Joint, Non-Linear Spring, SAT

1. ®E

P, vy MEI TS O Sh 3 EERRE T T
<, Nrpasa=r—Lar i ARETAaRY MR
H ot E C HBIICB BT 2 BHE/AT[E], T—~/—2 0
BANERZ1T ) 0By NAR Y, BRSO % 75 Cin
BLIBEDTWD., Ry MEROEERICHEVIERO R v
N CIEH TS - 7238 B 23h o BOBMEIL ATREIC 72 o 72 4%
LA LMD SISO CEE TSR D 5. B
BRI O x ot a—~ /4 FrRy F0% < 13/ ED
E—INO+HHRKRESOBNEBD DIy I BT AN
BT 4 DIRNERE O XY~y REHAE DY 8 NG
FEMERE 2 TN TN DL O e oo B R i <,

IR Z B A D RE REEN PN > TG A IS TE 20,

By N OB IRERIT SRR 2 AIA A TR B E 208
422 & THEEAIIRINTE 525, HMICE IMEERTISA
RRH NN L THABEASONMEZ O < 2 & Bk
ACERIESEL < 72D, FEHITERA R 2 27 22 FEAT W e
TR e ARy FOMESRIEZE< b, FoH< b TTHE
ThHILPLETHD.

AWFETIEI Ry OB REEBI A A -V 2525 K

(b) Fire rescue
Fig.1 Examples of catching tasks

(a) Removing rubble
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Fig.2 Overview of developed flexible three joints robot
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Fig.3 One link of three joints robot

t=-0.12[s]

t=-0.09[s]

t=0.02[:] t=020[:] t=040[s]

t=0.69[s]

t=1.15[s] t=149[s]

Fig.4 Catching motion by robot arm
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(a) Conventional wire route

(b) Re-designed wire route
Fig.5 Top view of robot arms




Fig.6 Side view of re-designed base unit
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(a) Conventional

(b) Re-arranged

Fig. 7 One link model
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