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Implementation of Small Automatic Lubrication Device
for Automated Processes in Smart Factory
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{Abstract)

Automatic lubrication devices are applied in various fields, such as huge machinery,
construction machinery or commercial vehicles, to lower maintenance costs and
protect the devices. In addition, the automatic lubrication device reduces frequent
component failures cause by friction and allows the machine to replace the lubricating
oil replenishment work carried out by the manager. However, the automatic
lubricating device used in large machinery or commercial vehicles is relatively large,
containing a large amount of lubricant in the space to be lubricated. On the other
hand, a smart factory, such as a home appliance or cosmetics factory, lacks space to
install large automatic lubrication devices, and it is difficult to distribute electricity.
Therefore, there is a need for an automatic lubrication device that can be used in
various environments that require lubrication. In this paper, a small automatic lubrication
device is proposed for smart factories that have changed parts of existing factories,
such as electronics factories, to minimize friction arising from mechanical parts, etc. In
particular, the structure of lubricating pumps and component parts that are the core
of automatic lubrication devices was described so that they could be utilized in
various fields. Finally, a test bed environment is established for the proposed
automatic lubrication device to evaluate its performance and verify its applicability.
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Fig. 2 Experimental test-bed compact automatic
lubrication system

Table 1. Experimental performance index
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Fig. 3 Experimental result of oil discharge pressure

L=l
=

bt
M
ey
8

X o J

N
&
do
il
ﬁ
10
oX,
o
offl
L4
il
3
ro
op
ok
*8 1



ADIE 2%

& AN EFSle 28
«l FAE 4%, dd 8w HleE U
o] cc/min®] @R @ EZgk g7l
AMgE $3RS = 0.94 Hl%ﬁ 7H. g7y A3t
12 &% EEH 2ERE o 4g9 #AE 7
om o] & w‘i%vr«l HS0® Ugs o of
4.26ccE At Elo] 5 H7E 71l sl v
ok FRlsksIch

Al A s w88 AIARS EE A
EZTo] 7 4mm, W74 2mme] A
43t & 25bare] EE oEo] 7t
A= j%ﬂ/ﬂ B7ME SdekGinh ol &%
Ao EE Ale 877 ESolA A2
920 1.5m A7 Egeled dele Al
Z7gste] Bk 34 21 EE Ade 89%
Ao} Fr} o] tisf vhEeke FRIsiSict

Fig. 5+= 4% A5 &8 Ax9 2715 45t
71 $1er B7F S Hoeth &8 XWH =17
= 28 A BE RS AWt * ViR, Al
2, ¥ol9] Ao dolE HAE AoAE ol8s
o] Z7sIGict. olnf B} A= 7k 229.9mm,

é\

MZE 245.3mm, =°] 148.3mm= ZAEoH,
53 7| UEEE gl

Fig. 62 s &8 Aof719] At WAL W&

Fig. 5 Experimental environment of diameter for
compact automatic lubrication system

KSae

ol A58 BYE st A% A5 B YR

(radiated emission)e #7713t ZiE Holzrt,
EMC %7k= Alof7] s Al @Sk ARt
CISPR25 2ol HAIE 54 thoZo] 3
e A=E B7Ioks 208 o tfoFolA 1
Aol X a8t Fato] Aol WAE ARt
We 2IRI=AE RIS Fig. 69 (@F 44
ko ® WEEE AR £ dyE Ko
o Fig. 69 (b= 2% HeFow HZEl Az}
ko] 24 Ais Hojerh oA He A
2 X =30 ohgt Aet gt =Y Ade YEf
W, 2 de sgatoll diet Aldt gk 4 2
5 vtk 54 A3 CISPR F2ollA Al
AR g 2ol AR EAESEA] ohote
e B7F AREE USRS GRlskin o

W7} ATS TS 2 =Rold At

)
o s
2 1 O A3lOo
S 4% A 93 AAHe] 5ol $4RHe o
o]% 0]o]
IRl
2 12090z — 19.092B -+
z . 121002 — 14184B7 97250ME / 24 803V
el
T R i
3. g \ o N Lk ﬁw
"l S41.95MHz / 37.0924B,V
L I rqm::m;z 5w W W 250
(a) vertical
. : . LIS /284068
= Cocr NW  wi
H Mww
: 178.3MHz / 26.240dBuV
=t 178308z / 18080V
£ ® @ e oww ;:qumcy:mm - w1 10
(b) horizontal

Fig. 6 Experimental result of EMC for controller

769



raiEEEee == H23H A5=

[is

Table 2= 48 As &2 AA 9 45 A3
sl PRt Avks HojErh WA Ao As £
i Br} 2 78barolAl 4

A FAREE ERISI A, v EES A
4.26cc/ming EAEoH, B4 1.5c/minEs
HHESIGITE A, B ARle H3EA 75em/min
A3B3l= 100.01cm/min® Z7g= ek YA,
o X A7)= 26ecmx26cmx 15cm Hep &
22.9cmx24.5cmX 14.8cm= EAE o] FipA]
HESIGInh mpRute R Alojr]o] MR} W

[t rlo Mo o

= ]
A% oA CISPR2S 4SS e Bk
st

Table 2. Experimental result for performance index

g7t Ax 4 g7t A
1| Hd 2E 59 Bar 78
2 2y BEET cc/min 426
3 EZ AY cm/min 100.01
4 | 2F A A7 cm 22.9%24.5*14.8
5 Ale}7] EMC | CISPR 25 T4 v
4 2 &

SR, 2 =l ARt

AF Ab

o] =R2 2020¥% BB21+ ARe] o3 A

==

AnEs

[1] World Economic Forum, “The Future of Jobs,”
(2016).

[2] S. Lee, S. Lee, and M. Kim, “Development of
an energy prediction model based on driving
data for predicting the driving distance of an
electric vehicle,” International Journal of Automotive
Technology, vol. 20, no. 2, pp. 389-395, (2019).

[3] S. Kim, S. Chey, and S. Hong, “Development
Direction of Advanced Concept Technology
Demonstration for the 4th Industrial Revolution,”
Journal of The Korean Society of Industry
Convergence, vol. 22, no. 6, pp. 729-737,
(2019).

[4] J. Sin, and I. Kim, “Smart Factory and 5G
based Industrial IoT,” The Journal of The
Korean Institute of Communication Sciences,
vol. 37, no. 7, pp. 20-30, (2020).

[5] H. Cho. “A Study on the Efficiency of Fusion
Converged Smart Factories Based on Simulation
Integrated Manufacturing(SIM) Reflecting Expert
Experiences,” The Korean Society of Science
& Art, vol 37, no. 1, pp. 321-329, (2019).

[6] R. Lee, and C. Kim “The Effects of Smart



AOPE ZE0IM 2E3F SY2 AR 4o As 2 R = 771

Factory Technologies on Quality and Innovation
Performance in SMEs,” Asia-Pacific Journal of
Business Venturing and Entrepreneurship, vol.
15, no. 3, pp. 59-71, (2020).

M. Kim, S. Lee, S. Lee, and K. Lee, “Imple
mentation of a small size electric automatic
lubrication system for heavy commercial vehicle,”
Journal of the Korean Society for Precision
Engineering, vol. 30, no. 10, pp. 1041-1049,

(2013).

[8] H. Lee, Y. Kim, J. Yim, Y. Kim, and S. Lee,
“Analysis of field conditions and requirements
for deploying smart factory,” Journal of the
Korean Society for Precision Engineering, vol.
34, no. 1, pp. 29-34, (2017).

(B4 2020.07.18. 4% 2020.08.15. AAEFE: 2020.08.17.)



