Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.12.28
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 12 pp. 28-38, 2023

s 1 s 1
"Z7IHEE JIMAIAB A, 2EIetE M

Analysis of patent trends on technology for diagnosing oil in
construction machinery - Focusing on major applicant groups

Jung Won Min!, Tae Yong Park!, Chan-Jeong Park®

'Division of Mechanical Systems Engineering, Kyonggi University
College of Liberal Arts, Kyonggi University

2 % B Emodt A4/ odWd &0 B 24 BAstel Bal V1 A $FL versign b
714 B9 slotska, AM71A AzAoer 2348 o] obd AEAL MM, 0% 71 W AL WS s A
71A0 M8 4 Y 714 ZAATE olF ) 202197 BUHE AHA 0 QAT 7)&o] g 2] =3
£ /1% B2 B9 551 5L BT B4 23 0QAT &S o7 ph AM, HY AR U BAAE
ol 83 WBHE AESH: Walo] PhRBolth ST Hol ojnx] AAE A8H 2F S S HIsH A&
 7140] 2953 QUek. 23 olul A Assket B Z149 WHoE 8 oln| g Helshs Swst Hat
7 Eol, 0 dlolH o] $441, ARE A 7149 WAL 7 74 Y AHE AZste] A W FAY
S BHY S Ut B =ES Bitol A4 09 7120 A oI FF B AR AT Aol Hx
¥ 4 94 Aoz s|dek

Abstract In this study, patents for construction machinery oil diagnosis technology were investigated and
analyzed to identify related technology development trends. We identified technology trends by country
and investigated technologies applicable to construction equipment. This was done by expanding the
scope to not only construction equipment manufacturers, but also to automobiles, sensors, oil
companies, and research institutes. To this end, domestic and foreign patents for construction machine
oil diagnosis technology applied by 2021 were investigated, and patent trends were analyzed through
detailed technology classification. Most of the oil diagnosis technologies were previously used to detect
degradation using pH, voltage, current, and optical sensors. However, recently, technology that uses
image sensors to more accurately detect oil degradation has been applied. In addition, image sensor
performance and development of deep learning technology have improved image processing speed and
accuracy. Furthermore, oil data transmission and reception and computer calculation technology can
improve accuracy and economics by connecting each machine with a central server. It is expected that
this paper could raise awareness of oil diagnosis technology for construction machinery and be referred

to for future development and research by related researchers.

Keywords : Construction Machinery, Oil Diagnosis, Oil Deterioration, Oil Leak, Patent Technology Trends

E 2o Sogo] 2Ea AT 53 RUWAIE S SR AST WA ALHAS.
*Corresponding Author : Chan-Jeong Park(College of Liberal Arts, Kyonggi University)
email: hien77@kgu.ac.kr

Received September 1, 2023 Revised October 4, 2023

Accepted December 8, 2023 Published December 31, 2023

28



A47A YA J|& Ed5TF

1. M2

1.1 S

A7 ARG AT Aasyy
Aoz ALY, EF
Hpilo gL ARRE
HE Akdo] QlTH1]. Hupat
F-ohe A ArlolH A AlA A%<
£ FE4golnt B3t 22 F471 ¥
AINE ASE gganprt 2 Akjlo]
74]“0& 204 1,9159 2, A3t 1o 84
H3E FEARR]oltH2]

© z

R

_ﬁ
riu
2
E

of

o,
)
1%,

JX?J

41
olN

K

= fo
0 Wi

> SO

o N o o ri o

o

1,200,000

1,000,000

W08 009 020 200 022 2025 024 205" 2006° 027"
mChina mEurppe mindia =Japan = NonhAmerica mRestof the World

500,000

600,000

Fig. 1. Global construction equipment sales[3]
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Fig. 2. Dielectric constant of a fluid over a time
period[11]
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Table 1. Patent search formula

Patent search formula

Construction N ¢
machinery or Name of the am§ ©
form . B Qil
vehicles or oil . .
devi Diagnostics
evices
h AND NEAR | diagnosis or
eavy . .
. oil prognois or
keyw| equipment or . .
or gasoline diagnosed
ord | car or heavy )
. or lubricant or
machinery
measurement
AuNe B9 Sois dust A 93,2357, U
2 24674, "l 36164, F¥ 1236122 F
10,554710] HAEITE. HAE 535 § 4714 24
Ak 71&3 733t 5515 A2A5H7] 91s)l Table 20014
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Table 2. Phases to extract valid patent data

Table 3. Technical classification table

Contents Step 1 Step 2 Step 3
Remove patents unrelated to oil condition Alert notifications
measurement and diagnostic technology and displays
Phase 1 Auto
Maintains technology for linking equipment Diagnostic System Control and
according to oil conditions methods Linkage Measures
Maintains technology for diagnosing oil Manual - Oil analyzer, oil
conditions and life of construction machinery analysis lab, dipstick type
and vehicles . .
Diagnosing when to replace
Phase 2 Elimination of Fechnolog?f to measure fuel Diagnosing of leakage
(gasoline, gasoline, etc) . .
Diagnostic i
Eliminate temperature measurements, pressure Oil di ic| Objectives Check the amount of ofl and
. peratur rements, pr - il diagnostic Diagnosing when to replenish
measurements, and alarm techniques of oil technology
simply due to overheating Combined diagnosis
For vehicle related oil diagnostic patents, only Diagnostics using a
diagnostic methods and warning techniques are Oil self single oil sensor
maintained
sensor Diagnostics using a
Phase 3 Remove the vehicle's stick type level gauge Measurement composite oil sensor
technology hod
metho Diagnostics using oil sensors and
Remove technology for equipment linkage machine physical characteristics
measures with different structures by comparing Sensors
vehicles and construction machinery
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Table 4. Phases to extract core patent data 5.2 SHAMEG EXM
Contens A YA T1%9] AUEAE BAEIA T
Patent selection for top companies in each field %%]_ a—’,\— /g‘—?-] 7]‘?_;9] —_—E—’B‘] = A i3 é_,/‘\:]l%a%
Ph 1 . is 'regi ’ = =
ase Include only whenv patent statusv is 'registered /‘\:]%_- ] &_j' 01.93\1:].
and 'under review
Include only when the detailed description of
Phase 2 the patént includ.es that it is agplicable tf) 5.2.1 @ WX A|7| RIEt 2 2=l
construction machinery, such as 'construction
machinery' or 'construction equipment' QA9 AHE BA 2 WAA7E sty &4
Phase 3 Patents clearly s}.lowing the. diagn.osis of when Z]—Oﬂ7-]] 9_% ks ;—(ﬂ OE]'%]E‘ 3]__‘5_ 7159/] 61} )‘g Zﬂ, 9l % SES
to replace the oil or the diagnosis of leakage

Table 5. Top companies in each field

Field Contents
Hitachi, Caterpillar, Hyundai Doosan
Infracore, Volvo Construction, Komatsu,
Construction | Nabtesco Corporation, Mahle Filter System,
company Isuzu Motors, UD Trucks, Meritor Heavy
Vehicle, Samsung Heavy Industries,
Kobelco Construction, DEER&COMPANY
Automobile Hyundai Motor Group, General Motor,
company Honda Motor, Nissan, Toyota Motor
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Fig. 14. Device for monitoring engine oil change
time of engine with diesel particulate
filter[17]
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Fig. 17. Leakage Diagnosis of Construction
Equipment[13]
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