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Fig. 1 The designed mechanism entirety of the end-effector
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Fig.2 The designed structure of the flexible finger
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Fig. 3 Design principle of the flexible finger

(a) non-loaded state; (b) state when grasping an object
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Fig. 4 Design of the driving mechanism
AT Je HURE P e B AT AR i 5 B8 BUT R 1Y
JEE RN 2 e FLak IR I, i e BUR TR BB A
FT 2B A S L4 T A 25 18] PRI 7 oJe B ) 5 R AT A 1
B I T e BT AR B e R . 2k B & I, % 8
F e R pIE AR e 1 S B ACR , P e By R /M R
LN TR BT AR i) e /ANRSE . 28 Bk 16 46

5 5 H 2022

0
T
I

—— t 1.1

| N L:‘
Skl
[1 a
e —
o

B 5 &bl R

Fig.5 Schematic diagram of the driving mechanism

M B AT AR G B E O 30~180 mm.

N T RIE B0z Bl 1P R 4 A R S 14 4% 2
PE VTR ] TRy B T A5 A dn 1A
6 7. A7 2% B4 0 T 4 — AR S AN 5 05 A )
RS, JF 7R L 0T 8 AL, R 4 2% S T LA O A
R 16 2% 5 S HUE AL T P BUTE SORIEJE [
B, 52 B 2% 70 #AF A di 188 1) O 1) b 9 S i OF-
%

6 WARKTH
Fig.6 The rack gear and the mounted lead rail
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Fig.7 The force analsys for the grasped object (when no

deformation on the fingers)
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Fig.8 The transverse displacement of the fingertip under

different values of the angle ¢
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Fig.9 The deformation of the flexible finger under a cer-

tain load after optimizing the mechanical structure
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Fig. 10 Result of the FEA statics analysis

(a) the von-mises stress distribution; (b) the displacement distribution
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Design of an Flexible End-Effector for Manipulation on

Pressure Gauge Using TPU Material

FAN Changxiang"?, WU Longfei*, QIAN Zhigang', WEN Zhongmeng®, GUO Jing'
(1. School of Automation, Guangdong University of Technology, Guangzhou 510006, China; 2. ASAGE ROBOTS
(Zhuhai) Co., Ltd., Zhuhai 519085, China; 3. College of Mechanical and Vehicle Engineering, Hunan University,
Changsha 410082, China; 4. Jinyi Metrology Technology (Suzhou) Co. , Ltd. , Suzhou 215121, China)

Abstract: For the automatic manufacturing and calibration of precision pressure gauge, the designing of the

end-effector should avoid the tasks of damaging the instrument.

Considering that the flexible finger is

adaptive to the shape of its contacting object, we designed a flexible end-effector for the manipulation of

pressure gauge by using TPU material. The designed flexible end-effector can enwind the manipulated

object by adapting to the object’s shape. The elastic deformation of the finger not only facilitates the grasp,

but also can eliminate the excessive grasping force when it occurres. The finite element analysis (FEA)

showed that, even when the TPU-based flexible end-effector reached its required maximum deformation,

the key compliact joints were still able to keep undamaged.

Key words: flexible end-effector; TPU ;mechanical design; FEA



