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Basics of Wire-driven Mechanism using Synthetic Fiber Ropes and Their Application to Robots
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TR T ¥ KRS Tokyo Institute of Technology

In recent years, high-strength synthetic fiber ropes development has remarkably progressed. One of the ropes
achieves two times higher tensile strength than a conventional stainless steel wire, while its weight is 1/5. Suppose we
can utilize these synthetic fiber ropes as a wire-driven mechanism. In that case, it is possible to develop a high-
performance robot mechanism that can not be achieved with conventional driving mechanisms. This paper introduces the

basics of the wire-driven mechanism using synthetic fiber ropes and their application to robots developed by our research

group.
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O bR A[EERE AWTEN ) B RET D8 CTH D U A YERERESE (Wire-driven Mechanism) 1%, (1)E&Z (M
TRRERERERL, ()7 7 T 2= —ZELEORGHHENE, QD TREREMAAERTE D, (@)HEHJBoEIC
015, SBEEOEMEFRHIREI X 5, R EORFERH L. bz r L—y, Z1L_X—%, a—
T = A 72 EOPEERE A BEIUE, BRI TE LS. EAEMOL  IIHAOIGEIC LY E5|
Y, B ZREPEREN L TRY, T OICEEES - BREMERE I, ERENERS (Tendon-driven Mechanism) & &,
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EREhR % FBLCX D[RR H 5.
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SEM e — 7% @ LA — I O EF FHMICE SR X 72T T, FOREEHSIENTZ N
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OO, EHMOMEATICZE Y ChUb e MET 527 U —F MU, BEELREIMEWZ &SRR 3 2 EIE E o
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A), PBO (PBO, A 1), RUTVUL—hk (PAR, X7 7)), "TF%7 73K (P-Aramid, 7 77—+ 77
J—7) THY, HE2mm O 8> Tbu—7%2Rk L Lz, ZbIcx L, 0 LTO, K LET DO,
SAMRO, ¢ 9, R EIUTK U CHIRRE 23l & U CIAMEZBI SN2 L, EoONcB LT, i
BATES, 7 U —TMHOODRBEIT> TN D, FEROMEZE 1IORT. X DICEBELEHE e — 7 OMU%
AU D HEHIBMEE, WERET NV TERITE A2 L2 6NICTHE L HIT, 10m B EO R D U 1 i
B TS AR LIRS, AT UL AU A v — 7 L ERRNHRERWEENER X520 %
B 5N L=,

Table 1 Summary of characteristics of synthetic fiber ropes

Characteristic HMPE PBO PAR P-Aramid
Tensile Strength 7.2 kN (Heat set) 6.5 kN 42 kN 4.1kN
Repetitive Bending © A A O
UV Resistance O A A ©
Radiation Resistance A © © ©
Impact Loading A O O ©
Creep Elongation A © © O
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X 1 21348 &5 — R I BT O AN I WD Z & 248E L24R 10m, 4210 HHE, Fik
~ 4 1— R 10kg DFEERZEIHT T — A Super Dragon ThHhH® . LEEIT 300kg TH Y, 7 —LE53E
50kg THD. 77 Fax—H T T _CTIEMBIEHE SN TEY, VAV THEEREEREIC L v B2 Eih S
HZET, T—AZDHLODOFH LWEREL & @O E 2 FH L T 5.

X 1 AU TE R > R TITAN-EL TH2Y. 1S3 BEED S B, ERE - BB 2 B BE OBRE)
Ze R AL — I KL O BRED LT DL B TIRRC AR U 2 AT B 2 (R R L il 2 — 7 s
HEEBIZ, WANRHIIIe =75 Z Sk Y, T Fam—OM0E A Eom a A 2R ERE)
RESFDH T EMNTE D, 1996 HFIZBRFE S AUENOWFFERERE CHFSEH 77 » 7+ —L 8 L THWO L
TITAN-VITTUO S FIEREORKE S TH Y 2015, HAERLT4EOMRERN L2 EH L T D,

X1 EE (L — 72 e Ry b (0 UA Y TEEREREE R ZBIET T — 2 Super
Dragon, 45 : VURIAMTE AR > b TITAN-E1)
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