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A Gripping System Capable of Simultaneous
Implementation of Pneumatic Gripper and Vacuum
Gripper Using a Single Pump

Tast-eA 8

Tae Hwa Hong!, Jae-Bok Song

Abstract: In recent years, the use of robot arms has increased rapidly in both industrial and service
applications. Unlike production sites, where only one type of gripper is used for productivity, service
sites often use a tool changer to replace fingered grippers or vacuum grippers to cover various objects
to be grasped. To this end, a tool changer-based pneumatic grasping system was developed in this
study. In order to simultaneously use a positive pressure-based pneumatic gripper and a negative
pressure-based vacuum gripper, a small vane pump capable of generating positive and negative
pressures depending on the direction of rotation was developed. Experiments with actual prototypes
have shown that the pneumatic system based on the developed vane pump can effectively realize both

pneumatic grippers and vacuum grippers.

Keywords: Pneumatic Gripping System, Pump Module, Tool Changing System
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[Fig. 1] Configuration of a pump module capable of tool changing
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[Fig. 2] (a) Structure of a tool changer and (b) various pneumatic tools
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[Fig. 3] Cross-sectional view of a rotary vane pump
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[Fig. 6] Cross-sectional view of the pump module connected to a
tool changer
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[Fig. 7] Pressure contour using CFD simulation
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[Fig. 8] Pump module prototype

[Table 1] Specifications of the pump module

D, 38.0 mm
D, 31.2 mm
w 3.3 mm
L 22.0 mm
Expected flow rate (Q) 32.9 L/min
Expected max. pressure 1.25 bar
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[Fig. 10] Computed and measured flow rates of air
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[Fig. 11] Measured pressure

o)3= A Eeo| Mol A o] 2] g u} S sefalA] ke Aol
we} JaE ARl A PN o2 @ nha Ay

atep dedsioloh ek 2el & AT A )

o] 2z 7o) ofel, & kelAl el %

Se]g A|2sle) 2719} B o) R g A

o] % Ao|rix, 3 el Aol whd At e el HA

19 et ARSI

18
Wlﬁ
lo
D o
L)
_I[N'
o,
R

=,
e
=
||\
o,
s
o °
JE
o
i)
N
g3
Lo,
=
HU
i
fiu)
=

o o .
A
K
1y @
k1
o,
S
wn
(=)
S
2 3
8
=2
_>L
ﬂ’,
=
m,‘l Z
rO
19
=
3
(on
2
N
NS
e

32
rr
o

ﬂ, °

o] 21888+ CFD *5‘]]/‘4 ]/\14 1.25 bar

o o 32 3
FU.A..

=
Jﬁ
3
xX
=2
EY
ofl &
e
Ay

Ny

[\o]

ol
s
I

AU
o
>,
[»
)
Yy
oo
o,
oY
of\

3170l A1 & 7
o 222918 ol8stel & AU
A 7Y e HE Ao A :
WA TeFek A B FAE o ® g o] &3k
A AFE | Flg 1219} 7o) R a@soict. 1

A JM 7P 3he o 4 Qlok

A2 W9l Aazol A A e 7E-& ARgste] X1 1]

o] v F2 g =of dAsh= 9l g v 2tk

X

6101P><10 13 f 5)
o71M e F9E, ce FAE WA, peok, fet
Zgrolet. ofuf, &) Wae] A wii=0.25 o1, E Y
£0.125 oAk 7kS 283t} [Fig. 131004 X885k 28 9]
- A e 2 EAlE 5ol gRlon, Ao s
A8l W EAE QA 0 & 9] & A= dHE AL
#38l7] 918 f=025=2 A-833tk olwje] o FYgee
471 No| 1L, HDL 2Aglol| ALg- FA = o] A7t 470
=A% A &<

fUo:
>,
ey
N
O

il
_?L
é
~
%,
m[ob
A
o i
i)
10
oot
tlo
ol
2
Iy
2,
ol
>,

A g)of] AR2-3F 29t 18] &= [Fig. 1319} o] 344 £
Zoll neh cred), s EAe] gl el e g o
&3} 2k,

m

_ _mg
%02

=25mga (N) (6)



A7V m L 3] ZA 0] DY, 9= THIIEE, e P&
. [Fig. 1313 4] (6)9l14] a= 4= 2-g-5to] Fosl, A8

o Aeloiol, 43 TS AHgsle] Bead
w, QL B, LR RS 0.5 1008] 9wk 2

(b)

[Fig. 12] Test for vacuum grippers: (a) before and (b) after
grasping the objects

[Fig. 13] Test for pneumatic grippers: (a) before grasping the
objects and (b) moving the objects
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