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Study on the Design of a Novel Adaptive Gripper
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{Abstract)

In this paper, a novel adaptive gripper with underactuation is presented, which can
change its configuration to parallel or power grip mode according to object shapes.
Differently from the commercial adaptive gripper by RobotiQ, the proposed gripper
includes an actual parallelogram inside a five-bar mechanism, which allows the free
selection of actuator locations and can reduce actuation torques effectively. The
forward and inverse kinematics for two grip modes and statics analysis have been
analyzed. From the comparative design, the proposed gripper has about 20% smaller
size, 3.7% larger stroke, and 30.5% smaller average actuation torque than the
commercial one.

Keywords = Adaptive Gripper, Underactuation, Parallel grip, Power grip, Kinematics
and Statics Analyses

1 ZAedgty 7143 1 Dept. of Mechanical Convergence Engineering, Kyungnam
E mail: shark-cat@hanmail.net, Mob.: 010-3435-5238  University
Adieln 7] AZEE 1 2 Corresponding author, Dept. of Mechanical Engineering,

E mail: hkim@kyungnam.ac.kr, Tel.: 055-249-2627 Kyungnam University Professor



STAA GBS =2 H2H H3E

18

Pick-and-Place, H-&%9 5 WS 23} z
ol opeFet T1ejw(grippen)7t AE =5 A

EE AR Qlth 53], 2Rk dx Aol
7Pt FeRRe e AeE 1e|9(adpative
gripper)7t F2 ANEIL S AFEERE 787t
A 7P Zolet dEEHER T2 8 E
g A S7rd Aolegt didEdh 153 19
£ 718 29 EL QI W=(hand)et FARE 2
o] 7F53te] RobotiQ, Soft Robotics® & W
< 7ol 827t o]FolA| AL Qi

99 E= 7AA s ARke] o =
2 RS 2=t ole2 FE 357K 53¢
47709 TEE ARESe AR AEe] A Y
Hto g HAE T ok gt 52 A=
=2 A= ash, AR F7hs Y
=71, BES A 9 Alolg "ag b g
W, o 1Y) A ARl AA 9 Aol
o[d 59 Aol ot nAE FAut wAS
Zteth AT AAGER ookt

[¢]
Aol el w4 Qs A9 Lelmo
[e]

> &3

rl

4> oo
2
N

flo

SN AT e 45 SR AgE,
SHRLE A HETE 2T SYTE
Qe B o FERS FH0R BAS Y
G QRS ebgmo ARl S Ame g
A ZE AAEGTT. SETES 28 2
AHE o] o sleat Pefet S A

A=At

2 =M MEe PEAEe e ASY
a2 HAYSS A V1€ AR 489

27 bl Ay s1Te] e A
FE 2 2o Akl el WAUZS

A 71 el A4 B 7177} WAl
Sk, BRIHA BRIAG B skl
o gng AAsoE WY Fxoly FEED
= : By 7]
2 Wyagel Asths 519 9N 2

A

2. J2|H HHLF

ARtk T12]He) 0EF Ui HAUS
Fig. 13} Fig. 29} 0] ODCBAR F%+= 5
715t Wil ODGE FEAMAE 7|17E AR
25 Zreth WAl A ool AR A
zejo] HRAARFS] HHE m & YA

CAE DGR BRAIT,

N r{o

3

o
i

A

)

]

| P
IfDY_P—P

7 7 7
Fig. 1 Parallel grip of an underactuated
gripper
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Table 1. Comparison of the kinematic parameters

Parameters | a, a, L 0, l,
Proposed | 19.0 |-23.0| 29.8 | -50.4 | 38.0
RobotiQ | 17.9 | -6.5 | 19.0 | -20.0 | 38.0

Parameters | lo ly ly Ly §
Proposed | 27.0 | 32.6 | 19.0 | 43.2 | 122.0
RobotiQ | 32.0 | 45.0 | 19.0 | 54.0 | 110.0

(0,, 0 [deg] and others are in [mm])
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Table 2. Comparison of the gripper design results

Parameters |Stroke| Twe | U5 ly lg
Proposed |42.05|1684.6|43.2| 27.0 | 32.6
RobotiQ | 40.54 |2422.9|54.0| 32.0 | 45.0

Improved(®%) | A3.7 | V30.5 | V20|V15.6|V27.6

(Te INmm] and others are in [mmJ])
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the design results
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