Journal of the Korean Society of Manufacturing Technology Engineers 31:6 (2022) 476~483

https://doi.org/10.7735/ksmte.2022.31.6.476

(( Technical Papers ))

g4 X3S 12K E ol8
SHFofe, erEee, s

M7

[}

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

"m Check for updates

Asxt ST 7HH AlAH

| 5{0O|a

A —_ A 4 ax
|T, —aA 0, —é—g'cﬁ

Hoi

Charging Port Opening/closing System for Electric Vehicles Using a
Shape-adaptive Gripper

Jeongae Bak®, Jongwoo Park®, Byung-Kil Han?, Hwi-Su Kim® Hyunmin Do® Sung-Hyuk Song®

“ Department of Robotics and Mechatronics, Korea Institute of Machinery and Materials

ARTICLE INFO ABSTRACT

Article history:

Received 21  October 2022

Revised 1 December 2022
Accepted 1 December 2022
Keywords:

Gripper

Shape-adaptive
Soft gripper tip
Automatic charging device

Electrical vehicle

With the recent rapid spread of electric vehicles, research on the robotic
charging system is being actively conducted. However, most car charging door
and inlet covers are designed with a complex ergonomic shape. Therefore,
automating the opening and closing of the charging door and inlet cover were
difficult using a general gripper. In this paper, a gripper for the efficient
opening and closing of the charging door and inlet cover of an electric vehicle
is introduced. Using the principle of shape adaptation, a gripper tip was devised
to facilitate gripping of an object with a hole, and an optimal gripper tip
structure was designed to improve the gripping force of the inlet cover. In a test
device in which a charging port of an actual electric vehicle is installed,
experiments such as opening the charging door and removing and inserting the

inlet cover were conducted.
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Fig. 1 Robot-based electric vehicle rapid automatic charging system
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Fig. 3 Grip the object with hole shape; (a) ideal case; (b) high
precision is required; (c) gripper tip is smaller than the
hole

Empty space inside tip
for shape adaptation

Rigid support part to increase shear strength

Fig. 4 Soft gripper tip for shape adaptation
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Fig. 5 Gripping inlet cover with shape-adaptive soft gripper tip

Table 1 Specification of electrical gripper (JEGA-4140)
Stroke 140 mm
Weight 1.75 kg
Grip force 150 N

Communication

Waterproof and dustproof (IP)
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Fig. 12 Experimental data of measured force when the inlet cover
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Fig. 13 Experimental data of measured force when the gripper tip enters the inlet cover
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