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Development of underactuated finger mechanism using
Cross-sectional deformation spring and application to robot hand
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Fig.3 Parameter of CSDS
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Fig.4 The torque characteristic of CSDS
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Fig.5 Adapted grip operation
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Fig.6 Torque which occurs on a finger
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Fig.7 CSDS Robot Finger

Table 1 Finger parts weight

DIP PIP MP
Weight
5.77 12.40 | 20.74
(2)
Joint - Gravity
) 18 36 70
point (mm)
Torque by gravit
aneoye Y 1.01 437 | 14.22
(Nmm)
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Fig.8 Characteristic of CSDS

Table 2 Selected CSDS
Joint DIP PIP MP
Material | Polyurethane | Polyolefin | Nylon
Diameter 8 8 6
Cut depth 50% 50% 50%
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Fig.9 The result of an experiment
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Table 3 Parameter of torsion spring

Joint DIP PIP MP
Spring constant
0.38 1.92 12.84
[N/mm]
Initial force
1.44 5.76 30.82
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Fig.10 Extension force and joint angle of CSDS

finger
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Fig.11 Extension force and joint angle of torsin

spring finger

Fig.12 Appearance of CSDS Robot hand

SEXH

[1] RRFFEESL, 2Ry M ORI~ » 7

[2] Skyler A. Dalley, Thoumas E. Wiste, Thomas J.
Withrow, and Michael Goldfarb, “Design of a
Multifuctional ~ Anthropomorphic  Prosthetic
Hand With Extrinsic Actuation”, IEEE/ASME
TRANSACTIONS ON MECHATRONICS. Vol.
14, No.6 (2009)

[3] #JIEEA, mifFfEw], b hofR otz
L7 54672 CAHINFIE 2 AT 28 F O
BA%E”, H AR 25 e (C Hm) 74 & 746
5(2008)

[4] AEEEBE, TERRER, e WAL
& E MV BB ORE” , No.ll-5 &
RT AT A« AJ bu=7 AGEHS 2011 &
THAEZ4E, 1A1-J01, 2008.



