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Investigation of a controllable tensegrity robot arm

* Kihiro Kawahara, Yuta Ogai (Tokyo Polytechnic University)

Abstract—  Tensegrity is a structure proposed by Buckminster Fuller. It consists of a rigid body and internal
tensile members, and the rigid bodies are not in contact with each other. The robot arm in general use today has
manipulators directly connected to the joints. It is difficult to apply direct force to the joint when subjected to
external force, or to move the arm in a single movement after accumulating force, or to move the arm flexibly.
We believe that using a tensegrity structure for the robot arm can solve these problems.
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Table.1  Material list of the arm we made.

Materials size quantity
Natural wood(round bar) | ®12x40cm 1
®12x30cm 2
®12x10cm 2
Polyester cord 1.5(m/m)x40m 1
pan-head screw M4 pitch 0.7xmm ,Length 4cm 10
Hexagon nut M4 pitch 0.7xmm , Thickness 5cm 10
Flat washer M4 Thickness Imm 20
Compression coil spring free volume 5¢cm ,Spring constant 0.985 16

Fig. 1 Tensegrity arm based on the Tensegrity Research
Group[3] model.
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Fig. 2 Scene of the experiment
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Fig. 3 Measurement results. The upper range of motion is
the result when a weight is attached to the forearm tip so that
it is pulled upward, and the lower range of motion is the re-
sult when it is pulled downward. The free state is the state
when no weight is attached to the forearm tip. The scale on
the vertical axis is in cm, and the vertical position of the fore-
arm tip is measured with a ruler.

3. EE-SROTE

EFH~OBENL, TH~OBENCH, K& AN
BB DNy inoTe, £, FLET 2. 5kg, bkg &
BEOORy hT—LXVEMEICKRE R NBMLETH
D, NEHEZT KU T DA ED Z L3 AlaE
ThdHEEZD,

HELIZ T —LIIBEIC LT — LTSN EET
Hotc, LL, vy M7 —AZT BIZIEAR+07
RINDDHZ N gholz, BB L LTI,
& MR DB 1k & 7 — LB Y OREETH B,

LBEIOHIVE LT T — LD EMEOEI AL, 12
CCHIREDEENTEDL LI LTV, Ll
FERERIZFE R A LIz L& HONICENENEIGEHS
FEDDY U TIZE S BRILARWY 7 OIREE
2725 Tz, b9 —oik, BEEoOfETH 5,
BEICLET—AF, 2Ry h 7T —AL LTOHRT
LTS TeDT, HOHREOKERLETLE X
7o TOBEERSOMETREL, 2Ry FT7T—Ah¢
LTCHBE LTV, T—2DEMIZONT S [EEEC,
HIIAT VAT A e~ HHRIIARM T LR &
ABS ~AHLT A, AEAZ L—AICBELTiZ, 3D 7Y
U CHEAOEREZBINT 5, ERFEIZOWNT,
AR 23 (1X42) Z SRR S E A 72012, VA v—
BEREIWMAIEELFNEL, ERFEEEE TS, £ L
T, FHAFIEICBE LT, Jedimofng 2 EMEZFHIIT 2
72O IMU oY &M HT5 2 & & Lz, UFICHIE



L7-HHE% Fig. 4 Fig. 5 1R L7z, KIBIEBRICHEHT
5HE—# (Fig.6 ,Table.2) & E—H% — KT A4 N
(Fig.7 ,Table.3). LT 3D FVU L ZIZTHIWEL -
T A v —& X (Fig 8) O TLLFIC R LT,

Fig. 6 Worm Motor - Bracket - Gears

Table. 3 Data sheet for Worm Motor

Fixed voltage 6v 63rpm

Voltage Range [3-12v Universal
Reduction ratio |(1:236)
Weight 13g

size 33.10x12x10mm

Fig. 4 Newly created 3D model of the tensegrity arm.

Fig.7 mini-L298N Driver Board Module

Table. 2 Data sheet for mini-L298N

Drive voltage 5v-35v

Drive current 2A (max single-bridge)

Maximum power|25W
size 43x43x27Tmm

Fig.5 Wire winding mechanism to reproduce muscle con-  Fig. 8 Actual 3D printed wire winder made of ABS material.
traction
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