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Abstract In this study, a JIG and a system were designed to solve the classification error
problem of two types of magnetic switch case products for starter motors of the same size and
shape. The structure of the jig is designed for accurate inspection of the product.

The difference between the two products is divided into products with protrusions and
products without. For classification of the two products, an inspection system was designed
using a dial gauge and an inductive proximity sensor. An optimal method was proposed through
performance evaluation by two sensors. As a result, both methods greatly reduced the defect

rate of classification errors occurring in the process.

Keywords: Magnetic switch for starter motor, product classification automation, classification
defect rate, dial gauge, inductive proximity sensor
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Fig. 1 Magnetic switch case for starter
motor A model ((a), (¢c)) and B model
((b), (d)) appearance photos
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Fig. 2 (a), (b) Shape and size of magnetic
switch case A and B (¢) Jig
model of inspection equipment for
gate classification
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Fig. 3 Distance measurement by dial gauge
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Fig. 4 The relationship between the location
of case model B and the sensor in
the inspection jig
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Fig. 5 Product inspection and classification
process by designed jig

AE x¢ B Fig. 59+ 2t} Fig. 5a)¢}
ol WA wie 9iirt ¢l 98 Aolxavt =d
Zeloz Sol9W Fig. 5(b)e] HAoA nlete]

HES Aol ko Abgiste] WS AlZIth x
Hol $ka¥ Alol== Fig. 5(c)eh 2ol HAF AL
= olFE Al HaL tho]dAelA & Al
Aol oJte] EEH9 MMz ArE A5
Hth Fig. 5(d)+ 29 A9l 29 B2 EFd 4
Bl & R

)el

i

Fig. 6& 2d B AFEZF7F d= A

ek EE5oF Aol AYE 4T 23 ghol
o & 2070] AFel skl AL, 1071=
tholdAlelA], YAl 1070 F28 ZHAAE
Ao A st A4St Fig. 6014 & 4 3
ol geldAlolxel o&) SA4H ges & Wit
& Hola gtk FHd 05

o) gkol uehgrk whw
S4E A= da bge WE gs wola gl
t}
12
=0~ Inductive proximity sensor
1.0 =0O- Dial Gauge
E
_E, 0.8
2 06
¥ Mﬁ’o\“
% oa S IR
a o O"‘-D" |‘
0.2 N B
O~
0.0

0 1 2 3 4 5 6 7 8 9 10 1
Sample [Number]

Fig. 6 Distance to the product measured
by each sensor in the designed jig

Ast
wel Brb ool S AlAel e|ste] EEiole]
Aee 24l Aok 24 A AF Ael oy
o HW RUACERR Q9 wHon HRH
A% olstel gow A B ui wel BEZY
s1e)= Aol Ho} g Az xgel welo]
o} o2 lskel AE EF ool o8 WA &
Q= Bapgol =i pad 4 Atk A B
& % AFE BR ofd 9@ Burgol 732%%00
G oA A2Ee 443 F ER o5 oF
Bepg e e ekgkch

4.4 2

_24_



Journal of the Korea Industrial Information Systems Research Vol.26 No.2, Apr. 2021 :21-26

75k wepol FANAW F AF F shte] AE
of tiste] R} EAFER ol ol gd AF
BR HE AHSS

References

Alejandro Magana, Silvia Gebel, Philipp

Gunther Reinhart  (2020),
Knowledge-Based Service-Oriented System
for the Automated Programming of
Robot-Based Inspection Systems, 2015 IEEE
20th Conference on Emerging Technologies
& Factory Automation (ETFA), Sept. 8-11,
pp. 1511-1518

Baotong Chen, Jiafu Wan, Lei Shu, Peng Li,
Mithun Mukherjee, and Boxing Yin (2018),

Industry 4.0: Key
Technologies, Application Case, and
Challenges, IEEE Access, 6, 6605-6519

Christian Brecher, Simon Storms, Christian
Ecker, and Markus Obdenbusch, (2016) An

Approach to Reduce Commissioning and

Bauver, and

Smart Factory of

Ramp-up time for Multi-variant Production

in Automated Production Facilities, Procedia
CIRP, Vol. 51, 128-133

Elias N. Malamas, Euripides G.M. Petrakis,
and Michalis (2017),

robotics in factory automation: From the

Zervakis, Industrial
early stage to the Internet of Things,
IECON 2017 - 43rd Annual Conference of
the IEEE Industrial Electronics Society, 29
Oct.-1 Nov. 2017, Beijing, China, 1-38
Roberto
Lujié, Daniel Tokody, and Zoltan Rajnai
(2019) The Use of Advanced Manufacturing
Technology to Reduce Product Cost, Vol
16,(7) 115-131
Hamed Fazlollahtabar and Mostafa Zandieh
(2010), Cost optimization in an AGV-based
automated manufacturing system associated

Fatmir Azemi, Goran Simunovié,

with product inspection and machine
reliability, 2010 Second International Conference
on Engineering System Management and
Applications

Julian Rib and Hanna Bahemia (2019) A
Review of the Literature on Smart Factory

IEEE

Conference on Engineering, Technology and

Innovation (ICE/ITMC)

Implementation, 2019 International

Mariagrazia Dotoli, Alexander Fay, Marek
Miskowicz & Carla Seatzu, (2018) An
overview of current technologies and
emerging trends in factory automation,

International Journal of Production Research,
57(15), 5047-5067
Piotr Barosz, and Adrian

Efficiency Analysis of

Grzegorz Golda,
(2020),
Manufacturing Line with Industrial Robots

Kampa,

and Human Operators, Applied Sciences,
http://doi:10.3390/app10082362

Woo Kyun Jung, Dong Ryul Kim, Hyunsu
Lee, Tae Hun Lee, Insoon Yang, Byeng D.
Youn, Daniel Zontar, Matthias Brockmann,
Christian Brecher, and Sung Hoon Ahn,
(2021), Smart

Appropriate Factory for

_25_



Development of inspection system for classification of magnetic switch case products

SMEs: Concept, Application and Perspective,

International Journal of Precision
Engineering and Manufacturing (2021) 22,
201 - 215

A ¥ (Jeong Tak Ryu)

- g3l

¢ 19994 : QAT AR}
3

VAR Sl
&8t ¥

\ + 20004 39 ~ &A AT
. ot ARA7] T ma

s WAREOF L v F Al

l

_26_



