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Basic study for wire driving with synthetic fiber rope
-12th report: Proposal of a small terminal fixation method using a non-circular pulley-

O% mbEth RIK) E  #aide GRLKR) 1B @i GRIKR)

Shinya SADACHIKA, Tokyo Institute of Technology, sadachika.s.aa@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Institute of Technology
Gen ENDO, Tokyo Institute of Technology

Synthetic fiber ropes are used in many robots because of their lightweight and high tensile strength.
However, the evaluation of the ropes is needed because physical information on them is not enough. In
particular, the coefficient of friction of synthetic fiber ropes is low, resulting in the difficulty of terminal
fixation under high tension. This study focuses on the terminal fixation method of the rope using a fixed
pulley. From Euler’s belt theory and the relationship between D/d and tensile strength, the shape of
the pulley that is equal to tensile strength is calculated as a non-circular curve. Based on this curve, we
propose the terminal fixation method using a non-circular pulley that enables the area of a fixed pulley
to be reduced.

Key Words: Synthetic fiber rope, Tendon-driven mechanism, Terminal fixation method, Mechanical

design
1 W8

LMD — T3S ER 0 — I RBEIOEVA[ & S5 %
b0 nbZL O THHINTWS., {L¥EBiEr—TD 1
DTHLHBETTFERY TF LY (UHPE) fiffEn — 7R R
STz L YRYRAAFH Y - (PBO) #ifftn — SO
BEEE—TD 1/8~1/5 Lo TWAM, HIFPTVI LS
WONBEZTHS. %/, @E#o—7% LR 2WHREL AT
2a—73RFINTED, RT7LLYAYoRy hLHEES 0
AR v b, Twisted String Actuator 72 ¥ ICHF|H X T E 7.

— 5T, (Lo — o Ry MCEHT312HD, Zh
5 OYENRHEICE T 2 BHIE ARV, @R e — TRV
T, 2 ORMESHAESERIE (JIS) CEFEHEE (1SO)
WCEoTHEINTWS. UL, (b n — 7 TidFRicE
TABWBREIN TR DD, u—Fr LT =9t
EE KOOGS, WWEEEICROsN S, IhEEZ, TiENi
(L2 — TR O 7= OYHEFHE AL E L S X 5.

AHFZE TR AL v — 7 O EE R IO W THE SR
T3, AL 0 — T ORISR 0 — IR I
K<, e - CHAINIHHEETFEE 2O % AT
5 IIHEETH S, AL, JEKRS (1137 72 STk D
EEFERLHENT Lo THZIED 25| o8I 2 EETFE, #
B A XORHMLIC X B EEFECBWT, Zhs0FMHE
EWHORE OB M OMFE L. L L, ZhooEEFEEH
WS, TEOREMERE T LT 90 % LUNORMIEEE 2R L,
ERE T TOMAIIITES RV WS EEND 5. £, EES
DIEATHIZE [2][3] TIER 100 mm D7 — V1% 37.5 mm DiE
& TV eHOEFEEREL, TOBMHREICH LT 0 %
DI EomWERE LB L. L L, MiECRERES—Y Ol
DREL, BETRBILITn—T2BENTH2BETHLE72D
BEIERSHAEICREVWE WO IREN D 5.

Z T, AMETIEIAAS 7—0~L VEERB XU D/d ¥ kT
HEDOBEGRE AWTERE 7 — V) 2R/ N iR E R 2 125
T35, A4 77—~ M HEREEE S - BB s n -7 0%
LA X > TRIVKNZRS. LrL, Y—VRED
ru— 7 d D D/d 2N NGE TN IS S BT
EUBZEHHIBNATWS [1]. hE#EX, D/dEEERLE
EE 7 —V Eou— TR TR THMHEICSE LWBIREER
L, ZOEREDDEES— VY 2HVBEEEZIRET 5.

Table 1 Specification of Dyneema rope [1]

DB-60
Model
. Hayami
Supplier Indﬁstry
Winding number 4
n
Strength efficiency
Ep (%) 50.9
Tensile strength
T, [kN] 2.14
Diameter 5
d [mm)]
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Fig.1 The curve that meet Euler’s belt theory and the
relationship between D/d and tensile strength.
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Fig.2 The comparison of pulleys between original one and
proposed one. Red line shows the shape of proposed
fixed pulley based on Fig.1. Black line shows the
shape of original D = 100 mm pulley.

Fig.3 The designed pulley such that breaking does not
occur on the pulley.
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