$26% 410 Jese K TR Vol. 26 No. 10
2018 4E 10 A Optics and Precision Engineering Oct. 2018

NXERES 1004-924X(2018)10-2423-07

BEXRREIRANSTSNUE

W OE.AH B OBRE, AR
(A BHRAY EHAF¥R,HME K 410073)

WEMBELZREG DR —MED NS Z B G Y 5K 0L 3 A B S iy BE R AL sh 7 =0, B B I = AL LR T
G AEREAER MR DRERGE P EHB T ZHMA. KRR ERRE RGN — TR S8 7T U
WAL gkt . (B2, T A g 4 R Ar bR, B A ok i it 7 e A EAT RS A it . AR SCHR M T — AR R T = e
sk iy vk . B TR L s R R B OGRS T TP NI A TR D EAE IE AR AL, O T S8 UE A& IE A
RYM A O PN % 3 R A% 2 B0 T PR AS (6] RAK 1A% 8 22 R0 I AE = FOR R B BE R, AT ok il SEaR g R R 1,
18 TIEASE AL (9 5K g O 25 2008 DR e B 08/ L B T m 22 BR 5 4 /N B 5 N LN L T A2 32 R A% 8 R G i ol o R R

X B W HEEZED;EIHEEMNEFTERTANE

FES S THI32.3 X HkFRIRAD : A doi: 10. 3788/0OPE. 20182610, 2423

Tension analysis and measurement of precision cable drive
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Abstract: The precision cable drive is a flexible frictional transmission method in which power is trans-
mitted from drive capstans to a driven pulley by a properly preloaded transmission medium. Owing to
its many advantages, such as lightweight, high efficiency, and simplicity, it has been widely used in
the field of lightweight electro-optical tracking. Cable tension is an important design parameter that
can effectively regulate the transmission characteristics of the precision cable drive. However, accu-
rate measurements of cable tension in highly confined spaces are difficult to make with the existing
tension meter method. Therefore, a revised three-point-bending method was proposed in this paper.
Parametric sensitivity was investigated to evaluate the relationship between the transmission charac-
teristics of the drive and cable tension. Furthermore, a revised model for measuring cable tension that
included bending rigidity was established. To validate the proposed theoretical models, a series of ex-
periments were performed with two types of cables and three kinds of measuring spans. The test re-
sults reveal that the tension deviation could can be reduced to 5 N by using the proposed method, which is
considerably lower than that obtained with the tension meter method reported in the literature. The revised

method can meet the requirements of cable tension measurement in a precision cable drive system.
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Fig. 1 Typical configuration of precision cable drive
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Fig. 3  Principle for tension measurement by three-

point bending method
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Fig. 5 Tension measurement platform for revised

three-point bending method
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Tab.1 Relevant information for cables
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