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Combustion Characteristics with Variation of
Operating Condition in CRDI Diesel Engine

Gi Bok Kim'
Renault Samsung Motors Co., Ltd.

Abstract

Compression Ignition Diesel Engine is operated by injecting fuel directly to combustion chamber with
high pressure. Diesel Engine has greater thermal efficiency and durability than Gasoline Engine. Also,
Diesel Engine emitted low harmful exhaust witch caused by Gasoline Engine. In addition to equipped
using CRDI by controlling injection timing with controller, it has been tested and analyzed the engine
combustion characteristics operating parameters. In this paper we analyze characteristics of
combustion by changing a various of operating conditions.
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3) Chiwon Kim, “Internal Combustion Engineering”, Bookshill , 2014.

4) G. B. Kim, I. D. Choi, J. H. Ha, C. W. Kim, C. S. Yoon, "A Study on Combustion and Emission Characteristics
in Compression Ignition CRDI Diesel Engine”, KSIA, Vol 17, No. 4, pp.234 - 244, 2014.
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A Study on the Characteristics of Exhaust Gas with Variable
Fuel Injection Timing

Du Beom Kim', Hyeonho Jung', Gi Bok Kim?,
Graduate schod, Kyungnam University ', Renault Samsung Motors Co., Ltd.?

Abstract

Diesel engine have advantages such as low fuel consumption, high output, and good thermal
efficiency. Recently the direct injection diesel engine is the most efficient one available for road
vehicles, so this fundamental advantage suggests the compression injection diesel engine are a wise
choice for future development efforts. But its use should be largely promoted, however, diesel engine

emits more Nitric oxides and particulate matter than other competing one.

1.M &

A2 O AL ALg AR ARG 499 A, 2 2¥2 22 4 dokt A, 9agol 0 A 59 AL
AL Qou ALEAtY] F7he el Weldu 9Rol 284S 2t v dEA B B ool AE
Aol A BlEHE OVleRENs t7le gl AP TaE o Mol Z9E olck wepy 2 A
A Aoe WSS PID] A pEoe. A RA gEEeIEel o EAA7IE e}

—
sig m ARle) Aa U WIAEE SRS Aeler

=

ol
o
F\l‘
oll‘l
z
o

gal
ton
2
I L
e
ke
hm

2. HEEA % WH

Fig.1& CRDI tj@7]do] 03], 52d20) o dagaay] 242 9iF BCU UEg g wa
sto] AX/d s w718 E S48 Adshr] At AdARY HAdroltt. £ Ao AMEHE AY AR+ 4
By YA gANA, O‘l‘ﬁ%aﬁﬁl, AASNAAA], 7}i5*471 UﬂﬂEﬂiEi(CSM 2500) % ECU%’jE R Q1
Unichip@ 2 4I5St 2 Ago] ALSE CI7| Bl AYE Table 13} 2th. AEWEO2 AHAM &
HAE A7 g, @ET*VV] 2 ARIRSHE HSHA[ZIC Oilé RS ZF 2AAY 24 7Hset HY UlollA
HEA7| AFstgon, BAA]Z] HeH= & BARA]7|(main injection timing)i BE after 5 ~ before 15 7}X]

57702 Agsiolrt
Table 1 Specification of tested engine

Item Specification
I Model D4EA(CRDI type)
L4 P —— Engine type four-stroke cycle SOHC
Commom rai water cooling CRDI engine
Fuel tank (—— Controller Number of 4
— i; cylinder
Intercoole — ] r— Displacement 1991cc
A titer Compression ratio 18.4
Exoust N ne Bore . stroke ?3 X 9(2 mm/ )
Tester analyzer Power: 115/4000 S rpm
e ! N Max. output Torque: 26/2000 (Eg.m/rim)
D ‘ Exhaust pipe " " "
=5 — E Injection nozzle Pintle type
ECU CED — Fuel injection B
Controller Computer pump osch CRDI type

Fig. 1 Schematic diagram of experimental apparatus.
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Table 12 QIAIe)H4 wisto] thsto] wj7|7kA AJ/de] 2/dwists Uepd Zlojct. Table 2~Table 32 ¢
wloto] tiste] wi7|7tA Aol Bieks UERA Zlojth. AgRAAZ|of] Bt T vir|uiEE Ao Fd
7b S7Fdo wet BAaqtehE(NOx)9 viEd 57ttt ARl d 4 1,500 rpmoA A &#AMR]|71E bTDC 107
A bTDC 52 A2t AI7|H AAASHE(NOx)Q] viE=2 oF 17 % d4Astdoen, bTDC 15°, bTDC 20°, bTDC 25°
2 Al7f{advance) Al7|H oF 13 %, 39 %, 52 %2 57} sttt AReAa7t S7tgel m2t PMY see Gastie
o, IRle)R4 1,500 rpmoflA] A=A 7S bTDC 10704 bTDC 52 A2} A7 UAMI22(PM)Y] siETF2 &
12 % %7tst¥ a1, bTDC 15°, bTDC 20°, bTDC 25" 2 ZX1ZF A]7]H eF 15 %, 29 %, 52 %= 7¥AsHYTh

FEAA]7]
all

1=}
LN
DR

Table 1 Formation concentrations of emission at fuel injection timing bTDC &

CjAoIzle] ol eRANAl] Wato] m

SAQIRR QRIS AA, AREAIA] Wate wuEE A

ArPAMZ|E FPALE AAUd U g2 Jaoz o

bTDC 2591 A9 52 %2 Z7}et i, DjAAt} st

bTDC 2591 739 52 %= ZFASHY .

Zasteln, PMo] WlETE of 12 % A7tstg=r] bTDC 10
(@]

Ut B AA]7]

- =

=2

1ge & 4 9t
[ 2 2 #)

124

250 Frte A48 (NOX)
& Qe 7IRko] Z7tsh7] Wil YAMS=R (PM)

A ZH(retrad) A]7]H, NOxQ] Hj&32 oF 17 %
Aol Azl viZ7|7kA HiEo] QoA F]A Q] ARFAA|

Engine speed (rpm) 1,000 1,500 2,000 2,500
CO (%) 0.03 0.04 0.096 0.26
UHC (ppm) 25.65 26.75 39.58 65.07
NOx (ppm) 56.5 67.84 75.62 108.54
PM (%) 63.27 39.42 26.75 25.02
Table 2 Formation concentrations of NOx emission (ppm) with 1T
bTDC 5° bTDC 10° bTDC 15° bTDC 20° bTDC 25°
1,000 rpm 310 334 402 415 501
1,500 rpm 312 376 424 522 571
2,000 rpm 380 407 475 535 692
Table 3 Formation concentrations of PM emission (%) with IT
bTDC 5° bTDC 107 bTDC 15° bTDC 20° bTDC 25°
1,000 rpm 59 54 50 39 29
1,500 rpm 58 52 44 37 25
2,000 rpm 54 49 43 33 20
4. 4 &

ALEYS ATsP] Ustol Aol WP FuIS L ARo] PAsl0
ji

1) Needham, J.R., et. al., "Injection Timing and Rate Control a Solution for Low Emissions”, SAE 900854, 1990.

2) B. P. Ramesh, H. B. John and P.C. Christopher, "The effects of oxygen-enriched intake air on FFV exhaust
emissions using MS85.”, SAE 961171, 1996.

3) N Ladommatos, S Abdelhalim and H Zhao, "The Effects of Exhaust Gas Recirculation on Diesel
Combustion and Emissions” Intrnational Jornal of Engine Research, Vol. 1,n0.1,ppl07-126, (2000).

4) G. B. Kim, C. W. Kim, C. S. Yoon, "A Study on the Combustion and Performance Characteristics in
Compression Ignition CRDI Diesel Engine”, KSIC, Vol. 19, No. 1, pp. 31 - 38, 2016.
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A Study on the Characteristics of Exhaust Gas Generation in KD-147 Vehicle
Inspection Mode

Du Beom Kim', Hyeonho Jung', Gi Bok Kim?,
Graduate schod, Kyungnam University ', Renault Samsung Motors Co., Ltd.?

Abstract

The gasoline direction injector in gasoline engine and exhaust gas recirculation in diesel engine is
focusing on the heart of advanced engines. described is the energy generation processes, it is one of
the major causes of air pollution. Recently there was a strong upward tendency for the use of the
high viscosity and poorer quality of diesel fuels. Through analysis of the engine performance and soot
particles of the actual car KD-147 mode in Circle fin exhaust pipes were designed to study the effect
of cooling the recirculated exhaust gases of diesel engines on the chemical composition of the exhaust

gases and the reduction in the formation of pollutant emissions.
1. M B

3 Uetol ARl 714452 e Jhsste e AXZS 22 Y ARS JIKE AFEAL
730 w2 Ay =42 7leol e AR Ad. S48 AsA] Srbe A Yy 4R &

310

8§98 71t WY HEde] BEEA Lol AEAY vEHE tegeuz ol ApedeE
oplots 5 RAAQ SHE gloul, AZtolut A2, §29 o] 42 Fo| ofo] ohet AuThAo] Al
Wrolet. Qeluielol AL ol odel Azbdg AN o) BAeRRY MES AAs] 2 WS 2

ststn Qlon] ALSAF WjETLA ZAAbPHE sgdoz elstn gEsH] stel e WHe wYdstn

ok, 839 AFSAL WAe] b 2 RAIY YAFEAPM)Y Aol £HS B0l YAPFTAPM)S ok
AEeln gt ARASHA O 9a/Adg 2 FHPIE AT UUS o) vl Ao O age
A Bl 71ER RINT ARelA 3 3RS g 4 Slon), Bagol Stk 59 BAE AN 9o} 9
dt WU 22 X4 ANEOR AGED} 1% AT AERoe Bl dae B384 Wl Howd
MG U 2% 283 BHe EUN0R AL ook ® APolME KD-147 ALEAF ZALREO|N Ao &
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A Study on the Exhaust Emission and Power Performance in Diesel Engine.

Hyeonho Jung', Du Beom Kim', Gi Bok Kim?,
Graduate schod, Kyungnem University !, Renault Samsung Motors Co., Ltd.?

Abstract

Recently there was a strong upward tendency for the use of the high viscosity and poorer
quality of diesel fuels. In this study it is designed and used the engine test which is installed
with turbocharger and intercooler. In addition to equipped using CRDI by controlling injection
timing and engine load, it has been tested and analyzed the engine performance and exhaust

gas formation.
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A Study on stress distribution for multi-thread dental implant fixture

Won Chul Choo'!, Du Bum Kim?, Gi Bok Kim?®
Kyungnam University!, Graduate School, Kyungnam University?, Renaultsamsung Motors®

Abstract

In the courses of designing the dental implnat fixture, it is vary important to consider that
the fixture should be designed well enough to secure the good effect of stress distribution
and initial stability in order to avoid the possible jaw-bone loss or necrosis after
implantation. All these are essential conditions for the better osseointegration of implanted
Fixture and jaw bone.

It is proved that combined micro-thread fixture(8+4+2 thread type) is more effective one
showing better stress-distribution value with less stress-condition value with less
stress-concentration value in the first thread line of fixture, than simple micro-thread
fixture(4+2 thread type).
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Fig. 1. a 3D a 3D model of typical micro—thread fixture

Fig. 2. model of combined micro—thread fixture

Fig. 3(a). axi-symmetry stress analysis of typical
micro—thread fixture(contact condition)

Fig. 3(b). axi-symmetry stress analysis of combined
micro—thread fixture(contact condition)

Fig. 4(a). axi-symmetry stress analysis of typical

micro-thread fixture(complete combine condition)

Fig. 4(b). axi-symmetry stress analysis of combined
micro—thread fixture(complete combine condition)
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Design and making of LNG Bunkering Dry Disconnect Coupling

Ji-Hyun Jeong', Hyoen-Chul Jeong', Sung-Cheol Jang® Jeong-Pil Eom, *
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Design and making of LNG Bunkering Quick Coupling

Ji-Hyun Jeongl, Hyoen-Chul Jeongl, Sung-Cheol Jangz, Jeong-Pil Eom, °
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Flow Analysis of QC/DC and Ballows

Sung-Cheol Jang' Chang-Myung Seo', Min-Soo Kwon', , Hyoen-Chul Jeong?, Jeong-Pil Eom®
Chungju Campus of Korea Polytechnic IVl, NES Co., LTD.Z, Gyungnam Techopark3

Abstract

In this study, in which fluids were at extremely low temperature with an inlet pressure of 15 bar, conjugate

heat transfer(CHT) analysis of a phenomenon wherein fluid flows within a connected bellows, external
release coupler (ERC), and QC/DC assembly, and of the thermal transfer interaction, was conducted.
Moreover, based on the CHT analysis results, by extracting body temperatures from the solid bellows, ERC,
and QC/DC materials, temperature distribution values of the composition materials were used for thermal
stress analysis. Additionally, after extracting the pressure distribution state occurring in the surface of the
wall, at the border between the fluid and the solid parts, the distribution was used as inputs for internal
pressures, to conduct structural analysis.
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Fig. 1 Finite volume model Fig. 2 Thermal fluid boundary conditions for CHT analysis
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Fig. 5 Fluid velocity distribution for QC/DC bellows
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Established LNG bunkering cluster in Gyeongsangnam-do

Eom-Jeong Pil, Soo-Han Park, Kyu-Jin Shim, Sung-Jin Park, Seong-Jun Cho

Gyeongnam Technopark

Abstract

LNG fuelled ship and bunkering has become an important issue due to the IMO(International
Maritime Organization) regulations to SOx emissions from ships. For this reason, the south
Korea government decided to the development of LNG bunkering infrastructure. In this
paper, we will introduce a project of LNG bunkering cluster in Gyeongsangnam-do.
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A study on vision system for shoes material classification for process
automation

Ki Min Jeong', Hye Yeon Ryu', Hyun Hee Kim', Kyung Chang Lee'
Pukyong University'

Abstract

In this paper, we propose a material recognition and classifiable vision system for shoe
material classification. The system consists of a vision sensor system, a test stand, a
measuring PC, and a shoe material. The proposed system compares the size of the registered
product with the information such as feature point, color, light transmittance, and so on to
distinguish the product with the product with the reference of the defective product. The
information required for each shoe type among the shoe materials passing through these
steps is matched to constitute a step of sorting by shoe. The results of the experiment were
made visible through the monitoring screen of the measuring PC. Failure is indicated if Pass
is not matched if the comparison target matches the shoe material registered. The proposed
technology will be used in future shoe material classification system for shoe process
automation.
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3) S.C., Oh, S.H., Park, W.T,Jeong, “Study on Vision based Object Detection Algorithm for Passenger’s
Safety in Railway Station”, J or Railway Engineering and Transportation, pp.548-553, 2008.

4) HR., Shim, K.E., Ko, K.H., Cho, LH. Jang, K.B., Sim, “Real-time Choe Upper Pattern Analysis System
Using Deep Neural Networks”, J of Korea institute of intelligent system, Vol. 28(1), pp.20-26, 2018

_38_



A study on the Design Verification of the mini pump for production automation

Hyung Joon Kim', Sang Hyup Lee', Man Ho Kim?
School of Mechanical Engineering, Pusan National University', Division of Automotive Engineering,
Dong-Eui Institute of Technology?

Abstract

As the application of automation systems of industrial factory is expanded, the importance of
facility maintenance is increasing. Particularly, the importance of lubrication apparatuses for
reducing the failure due to friction of mechanical devices is increasing. Recently, directly
automatic lubrication system is applied on a large mechanical device to reduce friction
instead of lubrication by an operator. However, the existing production automation system to
compared to the large lubrication system has a spatial difficulty in installing a large
automatic lubrication system. Particularly, although lubrication is essential, such as small
home appliances or semiconductor equipment, a small-sized automatic lubrication system is
required Therefore, this paper vitrificate a design specification for a small automatic
lubrication system. It also explains the vitrification process of promoting national R & D
projects based on the proposed specifications.
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A Method for Scheduling of Ethernet Frame with Centralized Network
Configuration

Hyeong Jun Kim', Min Hee Choi', Sang Hyeop Lee', Suk Lee'
Pusan National University'

Abstract

A summary of the article's content The development of wireless communications and big
data collection and analysis technologies enable automotive companies to offer solutions for
safe driving through a variety of applications. As a result of these developments, automobile
manufacturers are increasingly interested in smart cars that can be operated without human
assistance. However, as a network for smart cars, current CAN communication is limited. In
order to operate a smart car, a network system is required to secure a large amount of
multimedia transmission and rapid transmission of control traffic, and time sensitive
networking has been introduced as a network satisfying this. TSN, an Ethernet-based
technology, uses a time-triggered schedule to guarantee transmission time of control traffic
and transmission of a large amount of multimedia. TSN technology is used to guarantee the
transmission of control traffic to IEEE 802.1Qbv, which causes transmission delays due to
unsynchronized traffic transmission. We propose an algorithm to reduce the transmission
delay. The proposed algorithm reduces the end-to-end delay time of the ST by forming a
synchronized schedule table. We use the OMNeT ++ simulator to evaluate the performance of
our algorithm. Experimental results We confirmed that the ST transmission time was reduced
when the algorithm was applied than when the algorithm was not applied.
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Development of Algorithm for Judging Driving Condition of Vehicle
using Intelligent Tires

Ji Hoon Kwon', Jun Young Han', Man Ho Kim?, Sang Hyeop Lee'!, Suk Lee'
Pusan National University!, Dong—eui Institute of Technology'

Abstract

Recently, research on autonomous driving has been actively carried out, and tire related
research is also developing. Intelligent tires have developed sensors that attach sensors
inside the tires to inform the user about the slipperiness of the road and the degree of wear
of the tires as well as the existing information such as the tire pressure and the internal
temperature of the tire. In this paper, the intelligent tires are used to collect information on
the road surface, and then the recognition algorithm and the machine learning are applied.
In addition, it is possible to classify the road surface by using the learned model. If it is
used, it is expected that the driver can more securely operate the vehicle by grasping the
degree of slip of the running surface.
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A study on the Nano Sharing Fuel System of Mixing Water and Diesel

Jun Seok Lee', Ho Sun Ha' , Sung Ho Kwon'
KSEP CO., LTD.!

Abstract

Emulsion is the statement of dispersing some fluid, which is in another kind of fluid, into
small grains to make some fluid that has the lactescent shape. Once fossil fuel is mixed with
water, it is called Emulsified fuel. The study of emulsified fuel was begun as the gas price
has increased globally, and it has been an issue that the air pollution from using fossil fuel
became the problem. The emulsified fuel was adopted to be researched in an internal-engine
combustion such as generator, engine, burner, or the heat. As a result, we could find the
reduction of exhaust gas such as Nox and PM as well as the reduction of fuel usage whose
amount is the same amount of water used instead. However, the research has been focused
on manufacturing of emulsified fuels and storing them for a long period of time so that
there were many restrictive conditions for using them. Therefore, on this research, we would
like to introduce better solution systems to solve the current problems to real-time
manufacture and supply the emulsified fuels at the same time, and we have processed a test
this system with an agricultural boiler which would also be introduced.
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Monitoring of wax deposition and aging process based on
ultrasonic analysis

Dong—Gun Lee', Young-Ju Kim', Nam-sub Woo', Sang—-Mok Han', Jiho Ha'"
Korea Institute of Geoscience and Mineral Resources

Abstract

In this study, an experimental system was constructed for monitoring and detection of wax
depostion / aging process. The experimental system consists of a transparent test cell in
which the test fluid is contained, a bath circulator to circulate the isothermal fluid for
control of temperature gradient, an ultrasonic sensor to measure the change in the acoustic
velocity of test fluid, a temperature sensor to measure the change in temperature gradient of
test fluid and real-time DAQ for monitoring and acquiring acoustic velocity data and
temperature data in real time. Based on the acoustic velocity measurement results, this study
proposes a new technique for estimating the following three items, which have not yet been
proposed. 1) the temperature considered to be WAT of paraffin wax, 2) the temperature at
which paraffin wax growth is considered to be active, 3) the temperature at which aging of
paraffin wax is considered to begin. Therefore, WAT estimation and wax accumulation life
cycle diagnosis by ultrasonic measurement system and signal processing method developed in
this study is considered to be reliable.
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monitoring system developed In this study. Fig. 2. Results of wax deposition life cycle diagnosis.
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A Numerical Study on the Separation Characteristic of In-line type
Liquid-liquid Separator

Young Ju Kim, Nam Sub Woo, Sang Mok Han, Jiho Ha, Hyun Ji Kim
KIGAM Pohang branch

Abstract

The implementation of subsea separation and liquid boosting is becoming a common
development scheme for the exploration of deep water fields. Subsea separation is an
attractive and economic solution to develop deep offshore fields producing fluid without
hydrate or wax. A subsea separator can avoid or simplifying costly surface platforms of
floating vessels, as well as being an efficient tool to enhance hydrocarbon production.
Subsea separation system should be reliable to ensure successful operation in a wide range
of 3-phase flow regime. In this study, multiphase flow characteristics inside in-line type
subsea separation system are investigated for the design of subsea separation system.
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1) Kim, Y.J.,, Woo, N.S., Han, S.M., Kim, H.J., Lee, W.D. and Huh, S.C., “A Study on the Liquid-Liquid
Separation Characteristics of In-line type Subsea Separator,” KSME conference in Jeju, 2017.

2) Bymaster, A.S., Olson, M.D., Grave, E.J., Svedeman, S.J., Viana, F., Mikkelsen, R. and Akdim, R.,
“High-Pressure Gas-Liquid Separation: An Experimental Study on Separtor Performance of Natural
Gas Streams at Elevated Pressures”, Offshore Tehnology Conference, OTC21781, 2011.

3) Slot, J.J., Campen, L.J.AM., Hoeijmakers, HW.M. and Mudde, R.F., “IN-LINE OIL-WATER
SEPARATION IN SWIRLING FLOW”, 8th International Conference on CFD in Oil & Gas at
Trondheim, CFD11-121, 2011.
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Structural Analysis of Lattice Boom Crane
Considering Response Spectrum Analysis

Heon Jin Seong', Hyun Ji Kim?, Young Ju Kim?, Sun Chul Huh'
GyeongSang National University!, KIGAM Pohang Branch?®

Abstract

In 2016, the strongest earthquake (5.8) occurred on the Gyeongju in Korean peninsula, As the second strongest
earthquake (5.4) occurred in Pohang in 2017, the trend of domestic earthquakes is also increasing every year.
Recently, as the intensity and frequency of earthquakes increase, research on seismic design of buildings,
structures, etc. has attracted much attention. In this study, stress distribution and safety factor were confirmed
through structural analysis of 60 — ton class fixed type Lattice Boom Crane, The stability of seismic load was
also verified through response spectrum analysis.
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2.1 Structural Analysis of Lattice Boom Crane
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2.2 Response Spectrum Analysis of Lattice Boom Crane
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Fig. 2. Results of Response Spectrum Analysis of

Fig. 1. Analysis case according to Luffing angle Z—direction
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(1) J, B, Won., 2007, “A Study on Vibration Characteristics of 750kW Wind Turbine under Earthquake”,
Inha University.

(2) Tirk, Ahmet Murat., 2013, "Seismic response analysis of masonry minaret and possible strengthening
by fiber reinforced cementitious matrix (FRCM) materials.”, Advances in Materials Science and
Engineering, Vol. 2013, pp. 14
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A Study on the Characteristics of Cuttings Transfer in Mud Flow for Directional
Drilling

Sang Mok Han', Nam Sub Woo', Ji Ho Ha', Young Ju Kim'
Korea Institute of Geoscience and Mineral Resources'

Abstract

As the development of petroleum technology, the slim hold drilling and the directional
drilling are developed. Currently this technology has been applied in the technology industry,
but these studies are still insufficient. In this study, solid-liquid two-phase flow experiments
have been carried out in non-Newtonian fluids for hole inclinations from vertical to 75
degrees, flow velocities from 0.33 m/s to 0.66 m/s, particle concentration from 4 to 16 %,
and pipe rotations from 0 to 400 rpm. Pressure drop within the test section, and particle
volume fraction are measured for the above test conditions. These quantities were influenced
by particle concentration within the flow, pipe rotation, flow volume, and inclination of the
annulus. Moreover, empirical correlations were developed for estimating friction coefficient
and particle volume fraction inside annulus.
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Fig. 1. Calculated friction coefficient versus experimental Fig. 2. Calculated particle volume fraction versus
data in the CMC solution experimental data in the CMC solution
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1) McEachern, D. W., “Axial Laminar Flow of a non-Newtonian Fluid in an Annulus,” AICHE Journal,

Vol. 12, pp. 328-332, 1966.

2) Nouri, J. M. and Whitelaw, J. H., “Flow of New-tonian and non-Newtonian Fluid in a Concentric Annu-lus with
Rotation of the Inner Cylinder,” Journal of Fluid Engineering, Vol. 116, No. 4, pp. 821-827, 1994.
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Development of Subsea Drilling Control System and HILS System

Jongmin Kim', Geonhyeok Moon', Sungtae Kim'
UIT Inc'

Abstract

Offshore Drilling System is devices of offshore and control systems for work of drilling on
subsea. Drilling Control System(DCS) can drilling devices control and moritoring. Hardware In
the loop Simulator(HILS) is a system that control system of offshore drilling equipments
implements using software. In this paper, we introduce Drilling Control System and Hardware
In the Loop Simulator are introduced.
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2.3 Drilling Control Network
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Fig. 3. Drilling Control Network Topology
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1) Sooman Ji, Sungtae Kim and Jongmin Kim, “Development of Standbuilding Control System”, 2018\ %
stz Asts] ZHER T FAstEAAS] =54, pp. 52

2) Jinwook Seok, Seong Ho Cho and Bum Hyun Im, “ Development of a Framework for Drilling System”,
2018 = sty Alsts] ZHER T FAstEF A3 =4, pp. 53-54

3) Kang Kuk Kim, Jae Il Bae and Jae Hang Park, “Development of Interface module for Stand Building
Process”, 2018 d % the7|Asr3s] ZAERE ZASEL A3 =4, pp. 57-58

4) Geon Hyeok Moon and Jaeyoun Lee, “Analysis of the Design Requirements for Anti-Collision Systems
in Offshore Drilling Units”, 20183 % tjst7|Asts] ZHER T FASHEZA3] =54, pp. 59-60

5) Nam Sub Woo, Young Ju Kim, Sang Mok Han and Ji Ho Ha, “HILS Design of Stand building Process
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Development of Interface module for Tripping Process

Jae Hang Park', Jae Il Bae', Ki Tae Yang'
YooYoun ENE Co Co.,Ltd'

Abstract

The purpose of this study is to realize a DCN(Drilling Control Network) which directly
supervises and controls several pieces of offshore drilling equipment by establishing a
communication network among them. This direct-controlling DCN monitors and alerts the
status of the equipment. OPC/UA protocol, which is industrial standard, is applied to the
DCN(Drilling Control Network) for the integrated operation control. HMI and PLC are
connected to the OPC server. The OPC client is programmed so that the equipment control
signal data of the tripping process can be accessed based on OPC/UA protocol. Separate
data is to be stored and security features are implemented. The application of OPC/UA client
under development is to make the drilling equipment compatible with any type of drivers.
Redundancy function is applied so the equipment can run in case that some parts of the
network are disconnected.
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1) S. Cavalieri and F. Chiacchio, "Analysis of OPC UA performances,"Computer Standards &
Interfaces, vol. 36, no. 1, pp. 1657177, 2013.

2) D. H'astbacka, L. Barna, M. Karaila, Y. Liang, P. Tuominen, and S. Kuikka, "Device status
information service architecture for condition monitoring using OPC UA," in Proceedings of the
2014 IEEE Emerging Technology and Factory Automation (ETFA), Sept 2014, pp. 1?7.
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factory floor monitoring using complex event processing," in 2011 9th IEEE International
Conference on Industrial Informatics, July 2011, pp. 205, 211.

_58_



2018 < & =8 d
AT MEYASE ¢igt My M{ DFTO| &8t AR
ASA', AR’ HA0°, B
Mpetn' o, s=s2lIten’

A Study on Voltage-based Current DFT for High Precision Power Measurement

Dong-Jin Won', Ji-Hoon Yang?, Seong-Mi Park®, Sung-Jun Park*
Chonnam National University'®* |, Korea Lift College®

Abstract

In this paper, when the voltage is set to the sine term and the current is DFT, it is possible
to separate the sine term component, which is the in-phase active current component, with
the voltage, and the ineffective current component, which has the phase difference of 90
degrees. When using this principle, there is an advantage that power can be calculated
without information on the cosine term and the sign term, which are generally necessary for
The wvalidity of the proposed method is verified through the Psim

power calculation.

simulation.
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A Study on Frequency Analyzer using Multi-bandpass Filter of RF Frequency
Band

Jin—-Wookn Park', Dong-Young Woo?, Dong-Hee Kim?®, Seong-Mi Park?, Sung-Jun Park®
Chonnam National University'>2° Korea Lift College®

Abstract

In this paper, we propose a new algorithm that consists of a multiband - pass filter for
frequency analysis of RF frequency band, separates the voltage signal for each order, and
measures the frequency component of each order by the peak detection circuit. In order to
verify the validity of the proposed method, the simulation was performed using the Psim tool,
which is widely used in the power electronics field
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A Study on the Transition Time of 500 [kVA] Connected CTTS by Virtual
Coordinate System

Da-Woom Jeong', Kuk-Hyeon Kim?, Sung-Mun Hong®, Chang-Ho Lee* Sung-Jun Park®
Chonnam National University'234°

Abstract

The voltage magnitude, frequency, and phase must be controlled to synchronize the voltage
during diesel generator parallel operation. If the parallel operation condition is satisfied, the
generator is put into the system, and in this case, most of the inrush current is generated,
which greatly affects the system stability. In order to prevent this, a CTTS control algorithm
that can link the emergency generator with high precision is needed. Therefore, we propose
a new synchronization technique by using the heterogeneous power virtual rotation method
to detect the heterogeneous power source size and phase difference. The validity of the
proposed method is verified through the PSIM simulation.
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Friction Characteristics of Tribology by speed and weight for Bearing Steel

Won-Sik Choi'*, Hee Jeong Jo Ji-Hee Woo Jae -Young Byun Eunsuk Lee', Kang—-Sam Lee?
Department of Bio— Industrlal Machlnery Engineering, Pusan National Unlver3|ty

Abstract

The ultimate goal of Triblogy Application technology is to eliminate or minimize energy
losses from the friction surfaces and to increase the operating ratio of production facilities
for the durability and longevity of industrial facilities. And to increase the productivity of the
product and the higher quality of the product. Therefore, this study compared how friction
attributes vary depending on the speed and the load on which it is mounted. We divided the
density of the pin into 10 % by 12.5 %, 15 % and 20 % of the total rpm, divided into five
segments and five categories. As the load increases, the higher the speed, the greater the
friction coefficient. On the other hand, the smaller the load, the smaller the friction factor
was. It was noticed that the loading and velocity affected the friction. Depending on the
density of the dimple, the density of the result varies considerably.
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Table 1. Dimple Pattern Density

Material Bearing steel
Density(%) 10 12.5 15 20
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Tribological Characteristic depending on the density of Micro-Scale Dimple in
Reduction Gear Material

Won-Sik Choi'*, Dong U IM', Do Hyeon Han', Ji-Hee Woo' ,Jaeyoung Byun', Chun- Suk Park?,
Department of Bio— Industrlal I\/Iachmery Engineering, Pusan National Umver3|ty,
KEUNWOO TECH Co., Ltd.?

Abstract

In machine industries, the tribological characteristic of machines is a crucial subject to
study, so that the efficiency of the machines can be improved, and the lifetime of the
machines can be prolonged. To improve tribological performance, a lot of methods have
been developed, such as lubrication, texturing and bearings. In this study, the friction test of
Micro-Scale Dimple which is one of the texturing methods was conducted by differing the
density of the dimples, load and velocity to verify the effect of the dimple to reduce the
friction loss in the running machine. Pin-on-disk wear test was adopted for the experiment
and four different dimples was tested:; 10%, 12.5%, 15% and 20%.
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The friction characteristic of cutter material for soybeans crusher machine.

Won-Sik Choi'*, Sung Joon Sohn', Yong Jin Kwon', Ji-Hee Woo', Kang— Sam Lee?,
Department of Bio— Industrlal Machmery Engineering, Pusan National UmverS|ty Slow food2

Abstract

In this study, we investigated the effect of dimple pattern density on frictional
characteristics using bearing steel discs and dimple pattern specimens. Research on reducing
friction reveals its importance in that it is inevitable for friction to occur due to the nature
of the machine that is operated by the power. The frictional force is determined by two
factors, the working load and the friction coefficient. This exercise will focus on the
changing aspect of the friction coefficient. The dimple pattern density was compared by
dividing it into four parts. The experiment was carried out by changing the load and speed
using reciprocation wear testing system. The density of the dimple pattern was characterized
by the variation of the friction coefficient with respect to load and speed in four cases. This
implies the importance of analyzing the usage environment when applying the dimple pattern.
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Heat Generation for cutting speed of SM45C steel in turning process

Won-Sik Choi'*, Joo Sung Ha', Jun Hyeong Park', Ji-Hee Woo'Kang-Sam Lee?,
Department of Bio—Industrial Machinery Engineering, Pusan National University', Slow food?

Abstract

In many industries, the demand for high-performance and lightweight products has
increased, and the use of hard-to-break materials has been rapidly increased, thereby
increasing the problem of tool life due to heat. In this paper, we propose a method of
cutting a single workpiece using a circular lathe at various speeds, cutting the workpiece at
a fixed speed, In addition, through the data obtained from the experiment, it is investigated
how the tool life and durability can be preserved by executing the machining under certain
conditions.
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Surface roughness of drilling machine process using PVC

Won-Sik Choi'*, Hee Jeong Jo Jae —Young Byun Jeong—hwan Jeong
Department of Bio— Industrlal Machinery Englneermg, Pusan Natlonal University',Korea Broach
Manufacture Co., Ltd.?

Abstract

Poly is a chemical reaction which combines two or more monomers and makes the
compound bigger, resulting in a wide variation in the properties of objects with varying
degrees of fusion. Therefore, the various characteristics of PVC are exist. In the 21st century
, One of the commonly used materials, PVC, is completed by polymerizing Vinyl Chloride.
The most frequently used PVC, which is made by these polymeric reactions, has a high
ductility and elasticity and low strain. In particular, more than 60 percent of the buildings
are equipped with PVC due to the relatively low cost of building materials. According to the
roughness of the drilled segment, there is a possibility that there may be gaps in the drilling
and there will be a joint phenomenon. Furthermore, the fluid may continue to corrode,
causing the pipes to burst and rupture later. Therefore, it should be focused on rough
formation conditions, as it may prevent such phenomena. Of course, there are many
different factors of roughness, but the most influential one is the rpm of the drilling. In this
experiment, we measured the surface roughness of using the three typical drill bits when the
rpm is different from each other. The measured results showed that all roughness was
different. Through their comparison, we were able to determine the lowest speed of surface
roughness. we thoughted that the results obtained from this study will be helpful when
drilling into the PVC in the future.
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Development of Energy Prediction Model Based on Driving Data of
Electric Vehicle

Hyung Joon Kim', Man Ho Kim?
School of Mechanical Engineering, Pusan National University', Division of Automotive Engineering,
Dong-Eui Institute of Technology?

Abstract

In spite of many advantages of electric vehicles, the long charging time and insufficient
charging infrastructure are major obstacles against widening markets for electric vehicles.
Especially, drivers can become very anxious over whether he/she can reach the destination
without charging. That is why accurate range prediction is important for electric cars.
Traditionally, range is predicted by a simple multiplication of fuel efficiency and amount of
fuel. In this research, we use periodically updated vehicle information suck as vehicle speed
for range prediction.
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Fabrication of Silicon Carbide Materials for High Temperature Gas Turbines

Moonhee Lee', SungWon Kim', Jongho Lee?, Jinkyung Lee®, Sangpill Lee®
Dong—Eui institute of technology'?, Dong—Eui University®

Abstract

In this study, the fabrication and oxidation behavior of liquid-phase-sintered silicon carbide
(LPS-SIiC) ceramics were investigated. In order to obtain monolithic LPS-SiC material, SiC
powder, and sintering additives such as Al,03 and Y,03 powders were ball-milled and sintered
by hot-press. The obtained LPS-SiC were evaluated with sintered density, microstructure and
flexural strength. The oxidation test of LPS-SiC were carried out at 1200 °C for 10 h.
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A Study on High Frequency Generator for Thawing

Tae Hoon Kim', Dong Kwon Kang', Seog Bong Jung?
Dongeui Institute of Technology', Chamco chunga Co. Ltd.?

Abstract

This paper deals with a high frequency generator for defrosting. Aquatic products caught
around the world are kept frozen to maintain freshness. These seafood products need to be
thawed before being sold to customers as food. However, current defrosting processes can
cause freshness reduction, droplet leakage, quality degradation, contaminated water release,
and much space and time. This problem can be improved by high-frequency thawing. The
high voltage generating circuit for high frequency generation and the device for generating a
desired high frequency can be used in the development of a high frequency thawing machine
with improved performance.
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Fig. 1. High—frequency thawing circuit for the high voltage
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Oxidation behavior of high-temperature MoSi> materials
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Abstract

In this study, oxidation behavior and mechanical properties of sintered MoSi, materials was
investigated, based on detailed analysis of microstructure. The MoSi, materials was fabricated
by a hot pressing process in addition of ZrO, powder. Sintered MoSi, shows high density with
filling micropores by ZrO, particles. The surface of MoSi, was oxidized at 1200 °C for 10 h
under air. The surface of MoSi, shows like oxidation film or drop-like shapes, which is
expected by complex chemical reaction among MoSi;, ZrO, and Oa.

1. M B

2298 UejAlol(MoSi) ARt 1§84, WeSHoR 52 neeg wdd REOR wWol 38H1
oItk ol2lgh MoSiz= A8 1900 °CO) H7]2§ LAR| REOR AHBHL 5 953 125X 9
Cf. WA o]elo] 1 JFAENE AJRe] MgE HEHT glout, 800 °C olstolA p
AT AT JAR 542 LHsjolst: S8HolRE WHoR AEIC o 2=
B 52 Jelat MoSi; BUME 'Y FE|=o| sfwo]l stie] Fadt siwel B & ok B ALoAL
MoSi; ®2oll Zr0, ¥2rg Abstel stmelso] ofs) AZstel MoSi, Mg A&

o)A ABtAE LS RASIALL,

_,_.
=
L

il
ol
o)
=
—
o
o
S
S
i)
~
2
19
rfo

2. dguy

2 g
Axje
A7z

=2 oF 0.1 pmo] ZrO, £22H7HAE 30 vol%7t#] A7tste] =
ot gm a9 474 EE 1350 °C, 7FYl2 30 MPaz sHRir}
P e= 54, 3d gdAldel ot udd =2 st Aot d

rlo b~ ng
2 |m ok
> ox |H

3. €3 ¥ E<

ron Zroz:(;)::ent 05 Fig. 1%; Z_FOz% A7}ste] AAsH ;ME)Siz
Mol AldHEZ YEIL Qo AFdHE

EE BUARIS B9ion], 3] 30 vol%

= 737Ist ABoA Atstaro] =2 XA L

— CCH S 3 FAVSE wRE A,
emmmmm =72 AEOA Sl Stk A¥E W
eI o, o] 4te} oA ATt 7]

Fo]  Ajmefe] gheghgo=m  HANE O
xidation scale?] FEj2 ZTHO| AAL
Fig. 146 MoSi, samples after oxidation test at 1200 °C. 7] @202 H|T=CH =, MoSi,, ZrO;, O,
o] g}stA ghgof ool U4 F Z1sEE| Qi)

_80_



A study on the Effect of Kiwi fruit powder after Freeze drying on Tenderization
of Beef

Ho— Kyoung Kim, Kyoung— Hwan Kim
Dong-Eui Institute of Technology'

Abstract

The purpose of this study was to investigate the effects of protease in kiwi fruit powder after
freeze drying which has the ratio of 0%, 1%, 2%, and 3% on the tenderization of the bovine
longissimus dorsi muscle. Beef loin chunks were marinated in distilled water (Control), 1% kiwi
powder (K1), 2% kiwi powder (K2), and 3% kiwi powder (K3). As a result, there are significant
difference in pH (p<0.01), color of the beef were slightly different between the C (control) group
and the sample groups. The cooking loss showed the highest value of K3 (p<0.001), and the
sample groups exhibited lower shear force values compared with the control (p<0.001).
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Z1¥9= Ao ®E  ohef(Kiwifruit, Actinidia deliciosa Planch)gtrz = E2l&= ojusat
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[Ishin Lab Co., Korea) A|H &85 A|AsHITH 7AxRE Alg=
-

30 mesh Ao 33] W] 2L Axste] -21°CoA Pz B
2.1.3 Mg =A

2 (Food mixer, Hanil Co., Korea) s}of

bof Alme ARSI}

sAARst 2E35} g 7Y AR 1%, 2%, 3% s B7S(3 x 3 x 3ai)o] 24 SRS A T &
SHA] 9= polyethylene bagoll $AsHECH AlgE 4°ColA 48417t 24 st & 7|90 ad Algd oW
235 Eioﬂ 2 259 &4AHIE 2453

3. 29 U Eo| (Hd1YH 11pt)

2 AFoAes gy 48 Y dUAREaEAs RS 7IHE AR Y Hito] ROIO}EE e KA E
U 2T} S 7Y EY 1%, 2%, 3% A7tgol e 959 §A _019} g5 vl FA3CH
719E8Y A 2459 pHe i+ (Control)o] H|ste] 7sfo] 757}%‘4% %J&*QE RFol7} WERHTE
(p<0.01). SAHO] 39, AL (b)= 7| F 7ol 371E42E Aoz 52 3 YERITHP<0.001).
E3t AME(a)s OIRF] v|ote] 7|¥2d A7Igol 37Hd4es fdAdos I @d EJtHp<0.001). 7t
oé‘%.*%*(Cooking loss)& EHEELOH ylsto] 3%719 &Y FA7hol 7ME =2 W2 UERIT 71T o

Adoslas &do] o8 &5 a8 utet ”**47117} =2 A™=E(Shear force) 542, 719&8Y A%t
go] TS rE 59 ’ﬂfd 7<17} A YERLH(p<0.001) 7]H2EY AIbdol F7MEas ASaurt

27 vepge}

Table 1. Meat quality traits of the bovine /longissimus dorsi muscle treated with 1% kiwi powder(K1), 2% kiwi powder(K2) and
3% Kkiwi powder(K3)

Control K1 K2 K3 Level of
significance
Meat pH 6.094+0 2% 5.7240.12° 5.48+0.12¢ 5.2440.16¢ *x
Lightness (L) 60.24+0.6NSY | 59.01+0.72NS | 57.90+1.55NS | 57.41+1.49NS | NS
Redness (a*) 13.0740.65 11.74+1.08% 10.71+1.06° 8.82+0.42° ok
Yellowness (b*) | 8.42+1.22° 8.65+1.34® 9.12+40.33 9.22+41.61¢ o
2,2)0“”9 1088 | g 041,11 31.58+1.08" 33.34+2.31" 36.52+1.52°
Shear force 48.62+1.80° 43.62+1.00° 37.412+1.02° | 32.83+2.23¢ *oxx

Y NS Not significant.
2 Mean+S.D. ** p<0.01, #++ p<0.001.
“IMeans with the same letter in row are not significantly different by Duncan's multiple range test.

4. d 2 (H#1H 11pt)

2 dFoM = 7190 ERE dHARssEAE 7]HRTY AVl S SeE 59 dAsaio] syt
Aolnj, ol W Htei(snear force) $AIE FNME SHelat & ootk shxlwt &5 chopet Agelay 4¥
v TuiAl FEAE AR 7S ASAE E85H] YoM AvAIEY 7|Eo FEAIE 5 Ae 54
9 TsErh Sof W At o WeE oz mudr)

(& 2 2 &
1) Lee, S. E., Kim, D. M., and Rhee. C. “Several physico-chemical characteristics of

kiwifruit(Actinidia chinensis Planch) depend on cultivars and ripening stages”, Korean ] Food Sci

Technol, Vol, 21, pp. 863-868, 1989.

2) Motohashi, N., Shirataki, Y., Kawase, M., Tani,
Nakashima, H., Music, [., Vaega, A., and Molnar. J.
kiwifruit Chinese folklore medicine: a study of kiwifruit extracts”.
pp. 357-364, 2002.

3) Kim, H. K. “Effect of mixed tenderizer using sarcodon aspratus and kiwi on beef”,
dissertation). Sejong university, Seoul, 2013.

4) Kim, H. K., and Han, H. Y. “Effect of Letinus edodes Powder on Tenderness and Sensory
Characteristics of Beef”, Culinary Science & Hospitality Research, Vol, 23, pp. 63-70, 2017.

S., Sakagami, H., Satoh, K., Kurihara, T.,
“Cancer prevention and therapy with
] Ethnopharmacol, Vol, 81,

(Doctoral
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Prediction of Acoustic roughness level of railhead surface using machine
learning technique

Dahae Jeong', Wootae Jeong'?
Robotics & Virtual Engineering, University of Science and Technology(UST)',
Transportation Environmental Research Team, Korea Railroad Research Institute®

Abstract

As the railway-based road transport network continues to increase, it is very important to
accurately measure the noise level generated on site for the management of railway noise
and vibrations. Machine learning, which is one of the core technologies of the 4th industry
revolution, is estimated that it is possible to learn and predict in consideration of the
measuring environment. Therefore, in this study, the data collected through the previous
studies and the additional data collected from various sites were analyzed and set as the
parameters of the machine learning, and other measuring environments and rail related
variables were added to improve the accuracy of noise prediction. We divided the proportion
of supervised learning into two cases and used various learning models. Using multiple
packages by machine learning algorithm, the results were derived that arise from the best
accuracy among the optimal models.
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Y52 vyt wdol Ads WS FHstol

(feature)g ZAlSHL &7 A9 2d B4 Az, dAF 23 sl 2 38 4% 5 Y BHAE 59 4

Eio] d&S tlxl= HLEEE 371 24800, offd dlo]HE H®Y 2 =2 Feature Exploratory Data Analysis

S 5ol 7P HBEAdo] AL caseg Al=diGo W r|EoR MEG dF 54S ol d2 Y =F
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Fig. 1. Automatic surface roughness explorer Fig. 2. Party plot of part package
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1) W. Jeong, S. Jeon, D. Jeong, H. Choi. “Effect of Design variables of Rail Surface Measuring Device on

Acousitc Roughness and Spectrum Analysis”, Journal of the Korean Society for Railway Vol.20, NO.4,
pp.440-447(August 2017)

2) EN ISO 3095:2013, EN 15610:2009
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Design and control of automatic rail surface grinding machine

Jiseon Shin', Dahae Jeong', Wootae Jeong'?
University of Science and Technology, Robotics & Virtual Engineering’,
Korea Railroad Research Institute, Environmental Research Team?

Abstract

The Rolling noise is caused by the non-uniformity between the wheel and the rail surface.
The value of the wavelength range associated with this is called acoustic roughness, which
should be maintained below the levels defined in the International Standard. This requires
periodic surface management of the wheels and rails. Therefore, in this study, we designed
the automatic rail surface grinding machine and the control system that can drive this, and
the performance of the device was verified by actually grinding the rails. The new grinding
machine designed in this way is excellent in mobility and economy, and it can cope with
unexpected situation because it can control in real time.
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(a) Isometric View (b) Front View
Fig. 1. Design of Automatic Rail surface Grinding Machine
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1) Jeong, W. T, Jeon, S. W., Jang, S. H., Ko, H. 1., “Measuring Technique For Acoustic Roughness of Rail
Surface With Homogeneous Displacement Sensors,” Journal of the Korea Academia - Industrial
cooperation Society. pp.7941-7948, 2015.

2) Shi-baek Park, Woo Tae Jeong, Yong Je Choi. “Design and Control System of Automatic Rail Grinding
Device for Acoustic Roughness Reduction”, Korean Society for Noise and Vibration Engineering,
410-410, 2017.

3) Kitagawa, T. “The Influence of Wheel and Track Parameters on Rolling Noise”, QR of RTRI, Vol. 50,
pp. 32-38, 2009
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Development of a 6-DOF Robot Control System based using EtherCAT

Sung Hun Jung', Gyeong Min Gwak®, Gi won Jang®, Han Sung Kim*
Department of Mechanical Convergence Engineering', and Mechanical Engineering®®*, Kyungnam Univ.

Abstract

In this research, a 6-DOF robot controller based on EtherCAT is developed by using
Simulink Real-Time. Differently from commercial EtherCAT robot controllers, the developed
robot controller could provide an environment of easier control algorithm development and
data logging. In future works, computed torque control, vibration suppression control, and
position/force control methods will be developed.

1. M E

EtherCAT(Ethernet for Control Automation Technology)+ Beckhoff-AutomationojjA 7J&= ojgyl
7]9ke] Hew A9 stz v4& FA4 F DC(Distributed Clock)s ©]&ste 14 F7|A07}F 7hHasttt. &2
Chfel 2822022 X|Ysts EtherCATZ|YE 2EA0]7] So] QoA 7fgten ok J2u =g
Aol Zmalz Y 2@ 24 doly 27 52 Y5t 2 AFojrE MathWorks?'9]  Simulink
Real-Timeg o|85}o] EtherCATEAIZ]4t 6xh8 & 2% Ao7] U mz 18g Jjusigict

2. 2 B

2.1 EtherCAT7|Ht 22 HI0{7] 7+ A

Fig. 13} Z¥o] 2 EA|AJAIAELIL Host PC, Target PC, DC motor ¥ Teach Pendant £+ MPG(Manual
Pulse Generation)o 2 A =T Host PCE Windows OS 7oA Simulinks o] &3t /|23t 3 8 A=
Stal, Ethernet@ & Target PC} F4la &dto] AHAI0l7] 9 E+ doly =743 9ttt Target
PCE Real-time OSZ E %11 EtherCAT Slave?l AA|ZF BEAIS £33t of7]A4 DC motor drive @
EtherCAT couplerS EtherCAT SlavezZ A5ttt EtherCAT coupler+= MPGO AQIX] & —AHMNT|E
OlE|Hjo| A & 4~ 9l= EL1088(8-ch DI)e} EL5101(Encoder Counter)2 A3}t

2.2 SimulinkE 0|2% Ho{=Z=233
Fig. 22} Zro] Simulink AlojZ= 2 7302 Imsec:7|S 77X &3t 22 Subsystem O 2 L=}

e Mode Setting: EtherCAT ENLxml ¥ A& . Mode of operation & Controlword 274 . Statusword
A A
T

e Trajectory: A|oj® E(Disable Mode=-1, Home Position Move Mode=0, Joint-Space Move Mode=1,
Cartesian-Space Move Mode=2, Trajectory Move Mode=3) AA. A7|1st 54 U Trajectory 2A
[3)

¢ Target Position: DC motoro]| Target position HJoJg AA.

¢ Actual Position: Position actual valueE AlA|7to =z Q17].

¢ MPG Read, MPG Control: MPG2] HE 4 mHAYMH7Y] ZFS Qlo] 2¥.9] Teach Pendant’| 58 Zt.
sF

¢ Data Save: actual position, error GJo|EH S AA|7to 2 Qlo] w2 A A

¢ EtherCATEAl: 1msec, Trajectory & Inverse Kinematics: bmsec, MPG Function: 10msec
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2.3 22 Mol ¥ Hoi7I¥5 4
Fig. 32 9 A0 AIAIZ 2% Aoj7] U Z2IWL AL AR 20| vheA

al

= =
ojth. 7z} £O P QAL +£0.03mm oJyjo]Bg 2EA|0P7]= FEe AUEE Aty & 4 Ut Fig
4= iRt 2EA07R 2R AARE YARA0sIHA 7]2 Servo loop rate Oty Hx|d &35 /s

1 o] eARATIR Iy I Rupps FASH ZAutoltt. Servo loop rate UFty 0V £ 5V 4A|E &
H3 Rghsto] £HA|7|2& Servo loop rate’t 1,000Hz € ©f, 3%+ A £33 o 1/2=2
gi7bste 2 500Hzr} E&g), eAlzAaing =Xst matpof 242 J5to] Servo loop rate
o, 1.0kHz o2 =AXL]9ict,

i
i
2
ol
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o

[Teach Pendant]

[HOST PC]

| - " e
[Target PC] [EK1100] [EL1088] [EL5101] [EL2088]
(coupler) (8-chDI) (Encoder)

(Smuink e time)
Fig. 1. Configuration of EtherCAT-based robot controller Fig. 2. Robot program using Simulink
. i Tektronix TDS 2022B I e coononcoe PR .
-1537.80
-760.03
-1557:85 -760.08 Tek JL 7] 'm‘rg'\l M Pos: 0.0008 AUTOSET
1537.90 M 76013 r
-760.18
-1537.95 76023
-1538.00 760,28 A AN A s |
z 1 : = gl
-371.13 n .S ﬂl:ﬂ_(li]' f _\. I
-371.18 { =
o X +0.024 s 22y mansmny (RS 6B | ,
=) 2 : ZET}4> 500.0H | Bl el |
37128 R T y +0.018 rm"ﬁ;\’f'?ﬁTL,Aw ............. BV -
37133 TE §-5§-18 1850  207568He ! 4
Z +0.015 C’
-371.38
Fig. 3. Repeatability test of the 6—DOF robot Fig. 4. Performance test of the robot controller

3. €7 X E<

2 GR0|A = BtherCATEAIZ|N} 6KFE 2% A|0]7] ¥ Simulink Real-Timeg o|-85t0] 2% Aojma
Sa1e st L Simulink]9 22RO A2 Aol AuaE A W AdH Aso vje
983} 7ot} ks 230 o] EHAMMS BANsll, 65 JRUE ZA7]|LS 7tL waA 1IR3 23|
o[ A2 o] gsto] UR/IU 6ALGE 22| Aol WS Austusl gt

AL A}

B ERS 2018dE YUELMAZIGR U2 FFATAU YL Wol A WC300 R&D

At 73U (S2641371).
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1) http://www.daincube.com

2) http://www.mathworks.com

3) Tsai, LW., Robot Analysis: The Mechanics of Serial and Parallel Manipulators, Wiley, 1999.
4) http://www.coppeliarobotics.com
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Design of a Parallel-type Robot Base Platform
with 6-axis Force/Moment Sensing

Sung Hun Jung', Han Sung Kim?
Department of Mechanical Convergence Engineering', and Mechanical Engineering?, Kyungnam Univ.

Abstract

In this study, the design of the parallel-structured robot base platform with 6-axis
force/moment sensing capability is presented. The robot base platform is supported by 6-SPS
(Spherical- Prismatic-Spherical) legs in parallel and the six loadcells as prismatic joints are
under pure forces. The prototype of the 6-axis robotic base platform with loadcells and the
6-axis force/moment measurement with 24-bit ADC and micro-controller are developed.

1. M B
B AL 65 W/BAES ST 4 b YAPEY 22 dlo]x IAEL Atk At 2
¥ dlo]2 ZUF /|7E Fig. 17} 2o| 6-SPS §2W FEZ AL, 2 Jrio] Py EAES} BA
o ZAFo| Aol Ho2 ARY/UYFALS WeThe HL 2ok Aot 22 Ho|A EAFS A
WIAQl U/RHE 5402 S8o| Jhseh Fig. 21 2ol UxIAol el 2 J|FRE FASGL S
2% oA BB P/RAUE 5YS Fojo] 23 YAl o] Yol FE UAS S B
5. AREA 59 TFA0] 715 AT & Aok At Yo AP AcoHME WY ofzt 2
2 o ARl A8t W/RAES ZY 4 o Hrh E¢, AUE 2T AFsHs Yue £UE &
Yol AMAES AHEstolol st of Wie A8 2¥o] WEo] £QIE A 7t glo] P/RUE £ U
gAlol 7152 Fote & oo
2.2 =

2.1 6= EIRHE SHI|sE U= HWEHIXHH EEH0|A EHE R SH 28 7N

2 Ao AAlRE 65 F/LHE F7]sS A 2RYolA EHE2 Fig. 13} Z0o], Gough-Stewart
plattorm@ = o]£0]%l 65 ZWFY ZWFS A|Xst= HE|2MH 6-SPS 25 ARSIt 54 328+
Fig. 33} Zo], Target PC, Ofo]3 2 E g2, ADC, 2z /=1 AlSH2E ¢35t Ufo]Z=2HEZ
X Arduino, ADC¥ DigilentA}9] PmodAD5 &, 2ZEA2 CASAIY] Loadcell(SBA-25L, 3mV/V, 25kgf)
S AF25H9 T PmodADS &L 24bit ADCol Gain< 1284}, Input range:= +20[mV ]S 7}XIct. ofo]

FA27AEZ2|Q Target PCIF2 RS-485 EAIL At&sitt Fig. 4= PmodAD5 & 2712 7f= 6& 3/
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2 YNjo2 ikste AL A1) 2t
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Fig. 1. Parallel-type robot base platform with 6—axis Fig. 2. Installation of a 6-DOF robot on the robot base
force/moment sensing platform

Loadcell #1 |—‘
0C #1 i
Loadcell #2 [——| =
Prosos
Loadcell #3 |——
Atan inga 550
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ADC #2
Loadcell #5 [—— -
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Loadcell #6 l—’

B ) Target PG

Fig. 3. Block Diagram of a 6—axis force/moment
measurement system Fig. 4. 6—axis force/moment measurement circuit board
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1) Kim, H. S., 2014, “Position/Force Control using a 6-axis Compliance Device with Force/Torque Sensing
Capability,” Journal of Automation and Control Engineering, 3(1), pp. 35-39.
2) Tsai, L. W., 1999, Robot Analysis: The Mechanics of Serial and Parallel Manipulators, Wiley.
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Kinematics Analyses of a Novel Adaptive Gripper with Under Actuation

Gi Sung Kim', Han Sung Kim?
Department of Mechanical Convergence Engineering! and Mechanical Engineering, Kyungnam Univ.?

Abstract

In this study, a novel 2-DOF multi-joint adaptive gripper kinematics with under actuation is
presented. The proposed gripper kinematics are divided into parallel grip and power grip
modes. In the case of the parallel grip, it can be calculated by a parallelogram mechanism
even with under actuation. However, the power grip mode requires additional sensors for
kinematics analysis. For multi-joint gripper, the analysis of analysis of parallel grip is the
same, and for power grip, the D coordinate are calculated according to the number of joints.
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Cr = Dz +lycosa, Oy = Dy—+lssina (3)

01714 0,0 FolRE T, A2} A3 AYskA 0,5 FokL PHE keI 2o] 7Y 5 A
Pz =l,cos0, +lpcosl;, Py=1I;sinb,+Ipsind; (4)
1979 woo) o BAUd, AA, ZEAA S AAE o 8stel 6,8 151W ot 02 Zo| 7
o % 9rk
_ Cy—Dy)
afatan( Cr— Da (5)

o7|A, PARS t}eq}l zto] 2& A ojc)

l costy — sinf;
— = p = 0 0
P=D+R, (Rp R[O]JB sinfs cosd ) (6)
o] A%, By R SUsH ARt oY Res Aol Aol I RRIEZS I,

n
E ly;cos0y;

i=1

e (7)

T

Zl4iSin‘94i

i=1

Fig. 1. Parallel grip with two joints Fig. 2. Power grip with two joints Fig. 3. Power grip with three joints
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Gip= P~ P1
o 7] A,

zip == lysingp

Yrp = lycosdp
Fig. 4. Vector—loop diagram of the gripper Fig. 5. Intersection point for C coordinate

Fig. 6. Gripper prototype with parallel grip Fig. 7. Gripper prototype with power grip
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1) Montambault, S., and Gosselin, C. M., 2001, “Analysis of Underactuated Mechanical Grippers,” Journal
of Mechanical Design, Vol., pp. 367-374.

2) John J. Craig, 1986, "Introduction to Robotics Mechanics and Control”, Pearson International Edition,
Vol., pp. 62-100.

3) http://mathworld.wolfram.com/Circle-CircleIntersection.html
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The Effect of Growth and Insecticidal for Chinese Cabbage using Rice-washed
Water Fermentation

Ji-Hee Woo', Destiani supeno', Maynanda Brigita Chrysta', En-Suk Lee', Won-Sik Choi'*
Department of Bio—Industrial Machinery Engineering, Pusan National University'

Abstract

The production of Chinese cabbage is very high in South Korea. However, there are some
problem to cultivate Chinese cabbage. For example, it is weak against pests. Pesticide is used
to prevent the damage, but it is harmful to human and environment. In this study, rice water
was used as material for fermentation process. Then, fermented rice washed water was used
as insecticide. This research conducted seven days, and the pH and brix value analysis was
done every 24 hours during fermentation process. This experiment showed that the ratio
between rice water and sugar quantity have no correlation and the rice washed water
affected to pretend the damage from insect and increase the quality of Chinese cabbage.

1. M

rhu

vl 3 (Brassica pekinensis RUPR.)= &5F9] AujE o=z F=o] 4K = oA Afuljst= Foli
7] Moot Aol viFe] AEAfENZE AlE Qlout 2 W X[oA 95%7F ABALE] 7|0 g xe
kg Wol wh= XMFPAQl wAkFoltt S AAQ HjF = AeAR HOF =2 2T oale ASASH W &
m7t &4 Elo] EAX e MAtgfo] TAECDH oE- HiFE =2 25 2 st Aisl W HolE
grjo 2 GxjofA AJito] oA F2 TP A|HoA HAFAHOo2 AAE 7] mjFo] I X[l JhFolut
NS 5% Al mofio] et ZHSufEe] Aatefo] DjR|= FFo] ). was e JMEH Ay, Wi w

2 59 Axo AFHoz del o]fyo] o, njAEo] AHile] §42 [U|ES Boff Ee WHIAA
719] 5835t 2F AHE& heo] UYe ddoln. dutsoz Wg s stoz A QITt

)
B oot o, B APoIAE A Al AL Qb AEA oAl AU ATE waBe Axstol )
of AE iR uf wizol WP ALYl vlxE FFE FHSETA MAIstHLL,

2.2 B
2.1 #cE g
e ds A Gt Sexdo uxls TS E7Iste] 25274 1 Brix (A), 5 Brix (B), 10 Brix
(C), 15 Brix (D), 20 Brix (E), 25 Brix (F), & 67}X

x702 MYstel Yot Tejste] AxotGoD].
T2g wadye X AE AUt 4P uge 7
Ch. 2asre ofg AFulolE erolA 35ColA & 7Y F9 Wtk

Table 1. Ratio of Rice washed water fermentation.

Paramerers Sample
B C D
Water(L) 10 10 10 5 5 5
Brix 1 5 10 15 20 25
Sugar(gr) 100 500 1000 700 1000 1250
Salt(gr) 10 10 10 5 5 5
Yuyinkin(gr) 10 10 10 5 5 5
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2 ATAE B5y udste A 407 fuol s 1202718 2493t & 20E7]9 A B, C. D E F &
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3. d1 ¥ E9

3.1 Brix?} pH

A 282 1 Brix (A), 5 Brix (B), 10 Brix (C), 15 Brix (D), 20 Brix (E), 25 Brix (F ) 671X 27107

YR Pelofol Brixel pHE 242 24402 b} 795U Ssiglont, e MBS § i
o, Wgg 7 Azl Brixet pHAA 3% A%l W@ s Fig. 1, 26F 2. pHe 13, 24} 34t
95 Wa AR F 48 WA 3743 44 JFS Holn 168hY T 4.0+0.52 SASHOD], Ak 58
o W MAdee o 744 W A2 war). Brix 29 AANOE GRE Aol 1 oot @
ol @31} S Aol Aol s0s0] 45 FAE 89 Ao ArRsiol. 25 o AT o2
AMs] A Aoz wald,
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&
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Fig. 1. Brix value depend on fermentation time Fig. 2. pH value depend on fermentation time
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wrgo) geg Golalol
L7k ok Brixe] 7

g
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Sof REshl 430 9o WoRE A% aWE ¥ 2 9L o= ARdC

1) Kyoung Soo Jang, Jin-Cheol Kim, He-Kyoung Lim, Kwang Yun Cho, Gyung Ja Choi , “In Vivo
Antifungal Activities of Various Fungicides against Plasmodiophora brassicae”, The Korean Society Of
Pesticide Science , pp. 422-428, 12. 2005.

2) Sang Gyu Lee, Hee Ju Lee, Sung Kyeom Kim, Chang Sun Choi, Sung Tae Park, Yoon Ah Jang,
Kyung Ran Do, “Effects of Vernalization, Temperature, and Soil Drying Periods on the Growth and
Yield of Chinese Cabbage”, Korean Society For Horticultural Science. pp. 820-828, 12. 2015.
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Studies on the Physiological Activity Characteristics of lotus Stem
Fermentation

Mi—-Kyeng Nam', Destiani supeno Maynanda Brigita Chrysta', En-Suk Lee', Won- Slk Choi'
Department of Bio- Industrlal Machinery Engineering, Pusan National Umversﬂy

Abstract

The production of Chinese cabbage is very high in South Korea. However, there are some
problem to cultivate Chinese cabbage. For example, it is weak against pests. Pesticide is used
to prevent the damage, but it is harmful to human and environment. In this study, rice water
was used as material for fermentation process. Then, fermented rice washed water was used
as insecticide. This research conducted seven days, and the pH and brix value analysis was
done every 24 hours during fermentation process. This experiment showed that the ratio
between rice water and sugar quantity have no correlation and the rice washed water
affected to pretend the damage from insect and increase the quality of Chinese cabbage.
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1) Kyoung Soo Jang, Jin—-Cheol Kim, He-Kyoung Lim, Kwang Yun Cho, Gyung Ja Choi , “In Vivo
Antifungal Activities of Various Fungicides against Plasmodiophora brassicae”, The Korean Society Of
Pesticide Science , pp. 422-428, 12. 2005.

2) Sang Gyu Lee, Hee Ju Lee, Sung Kyeom Kim, Chang Sun Choi, Sung Tae Park, Yoon Ah Jang,
Kyung Ran Do, “Effects of Vernalization, Temperature, and Soil Drying Periods on the Growth and
Yield of Chinese Cabbage”, Korean Society For Horticultural Science. pp. 820-828, 12. 2015.
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The Charecteristic of Food Fermentation for Various Fruits

Yong Jin Kwon', Sung Joon Son', Chul MinN Jung', Eun Suk Lee', Won Sik Choi'*
Bio Industrial Mechanical Engineering, Pusan National Unviersity'

Abstract

In this study, we investigate the process from alcohol fermentation to acetic acid
fermentation to make fruit vinegar. Add a ferment germ, salt and sugar to each fruit to see
how the sugar becomes vinegar. Each fruit is also examined in three different experimental
groups (blender, sliced, whole fruit) with changes in surface area. Measure the pH, Brix, and
alcohol levels of each fruit once a day during the course of the experiment. Generally, it
takes 3 months for sugar to become vinegar, but in this experiment, the experiment was
conducted focusing on the change of initial concentration value. As the time passed, the
sugar was fermented through the yeast strain and the Brix concentration decreased, but the
pH and alcohol concentration did not change much. Generally, the variation of the
concentration depending on the surface area was smaller as the thickness was decreased.

1. M E
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BRIX 3} 102 112 122 152 162 172 182 19
B - o . o Cod gy 131 12.1 121 125 12 127 13
L mam e mean memm TEA Oedgd 9 88 92 58 g 89 9.1
20 Hat g0 155 155 164 95 166 17 172
10 | . ————— 994 135 g m sl a9l 4 35
= — _M\ C — 7|91 S 51 45 32 29 28 28 27
b — v 719 2 57 54 41 39 38 36 35
e %—-\é——k—. 42 9A 54 5.1 44 44 46 43 4.1
2 ' = Uz o 56 56 43 5 5.1 5 49
P — - rou - — I T 37 34 43 3 12 33 EY

Fig. 1. Brix of each fruit Fig. 2. each value of Brix

pH H 3] 108 1Y 129 159 164 174 18% 199
Erat ol 448 448 4,56 457 46 461 463
TGRS o1 % ML TS SR S A AN 2SS A Syl GHA 455 459 473 464 465 465 467
N e o S5 44 443 45 454 459 46 465
51 7|9 2 A 431 437 447 462 464 475 492
a3 719 S 452 451 46 481 491 499 5.06
. 719 W 434 433 46 454 449 461 47
- HE 94 468 468 479 A72 AT AT 478
- 4E i 457 451 461 456 462 461 460
108 11 g 158 168 178 1% wy (HEEW 455 459 464 479 519 a7 478

Fig. 3. pH of each frU|t Fig. 4. each value of pH

AT =& 3} 108118 129 159 164 178 188 199
ChaY 9M 256 255 252 25.8 264 256 25.7
THsRRAmemAss A e aen B e Chad 47 177 175]  183] 165 166 168 17

——7|9 ER ——2EOM —U=H —BEE=W
oih thaY EX 361 364 366 39 349 36.7 N6
Y ———— T 719 94M 85 243 1as] 103 94 86 79
285 5 719 S 95 94 [A 83 6.3 48 35
s = - 719 &M 04 116 89 86 85 83 g
13.5 4 944 15 948 9 106 57 8.1 9.1
&5 %2 w2 YA el w2 106 95 102 103 106
ldng 158 108 17e iy R HEEN 63 69 73 47 41 55 73
Fig. 5. alcohol concentration of each fruit Fig. 6. each value of alcohol concentration
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Physicochemical Properties of Commercial Fruit Vinegars with Different Fermentation Methods/ 7]
He
o

2) Ae=w s B ¢F w8 54 EUHY
Originals : Monitoring on Alcohol Fermentation Characteristics of Strawberry / o]Xlgt. 7147

3) Y98 x daxn HH3 2 Aaaxo] FHTr g5 7} = Optimization of Fermentation Conditions of
Burdock Vinegar and Effect on Anti-obesity of Fermented Vinegar/ 71°¢]&

4) dzagdrgo)] ok ¢l Az Axet FZEA = Semi-continuous Fermentation of Onion Vinegar and Its
Quality Evaluation/ ©]%lo}
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A study of the Beet fermentation by Material shape

Eun Suk Lee ', Hee Jeong Jo" Won Sik Choi'
Dept. of Bio Industrial Machinery Engineering, Pusan National University',

Abstract

In this study, the roots of the bits were used as experimental material. Beet is relatively easy
to grow and can eat whole grass, making it a popular home-grown product. Since the bits
are unfamiliar to Korea and we don't know how to use them well, we selected the method of
fermentation to help people get to know them better and use them in various places. Brix,
pH, alcohol, acidity, and taste were measured on a date basis by mixing sugar and water
into three main types of bits, finely chopped bits, and bit shells.
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A Study on the fermentation for Pre-treatment Black Soybean

Hyun Ji Hwang', Tae Eun Kim', Eun suk Lee' , Won Sik Choi'
Bio Industry Mechanical Enginerring, Pusan National University'

Abstract

In this study, black beans, which can be easily obtained in Korea, were used as materials for
fermentation. Black bean is a representative of black food called health food. It contains a
lot of good anthocyanin pigment in our body, and it is good for health by restoring eyesight
and anticancer action. In this experiment, black beans were divided into general, boiled, and
liver black beans, and the degree of fermentation was measured by measuring the Brix and
pH, and it was performed for 3 weeks. These results demonstrate that boiled black beans
and liver black beans are more suitable for fermentation than ordinary black beans.

1. M 2
Tt THART ofugt ojaZetE, Alold A, AtRd, EYA AsiAl St 22 ohfet A
=42 A5t Qo] =otA], A28 2", o o 22 AW oY H AR =S 0L €A A
of. 53] d23dle =g A0 BHEE ot=ridd AL, mEAERAQl ojagetE, 2O
GAh BlERR] E, fbEAjobd So] o REo] Qo] R A H w7l BHe SN, HEH
ndt S FAlst =239 wr)et ©H S SAARITL €A Qo ofdf] 2 A= d252 ol
HaE St 42T ARY e EdmEuAt gt

ZAege vk ahe, 7 WegoR ko ne Wase wudith 27to] A¥Zo| Brixg: WA A &
Brixe] o] 26%0] E|=% Heto] 8are At Aega S 11 vlgR Pi, AAAT FAFL 500g
I 1g B &R FA2F 300¢F 0.6g H7FsEE ot

Aol Brix &8 Pocket refractometer(ATAGO, Japan)S o] 83510 &A35t9 1 pH X Alol= pH
meter(pH-250L, NeoMet, ISTEK)S 0] &35}t

14 WER GZLWES 247 ADF 7, YLES] AG7|S Yol Fejn MR Aoy wmol
9 e o} 2x WaQl ANURS NYSCH S WaS 52 sk F7 oAl shAl ALY Fol
S M9 1197 w@etgch. 2ASESE 10T]8h i 45C ool Mol vlg ekl 34T
FHolEle A Azt o]Fo] A
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Table. 1. Brix measure Table. 2. pH measure
4.4 &
£ AqoHE 43 28l pHe Brixg E4stol Azl ne wa Prg Apelych B k8ol A
U8 Helsied g 2o}
1.4 A2ZoA Brivh 7bg WolE . 3+ e Zold pHrt 71 wolal 702 wop Uy HeF urh
£ 474 7 Aegol waziol /Mg due Agolztn B 4 9k
2. pH: wast AR ® olsols 2 wstg wolx| goith wast AW D e WPYolE 2sta o]
Agt Welohe walch
3..4uh a2, P de2F ZRoA gart dojwen Ha Al 249 dHo T2t e & IS UlF]
v A2 ¥ 4 o 2 d4E S5 a2 d2gol g MY sddS o 4 o, e WUy gA
Lart 7hsdith 2 A4S 8350l 7IUishA] tE d2F Ead tE Ao JHEE 4 A

1) HAE, od<, HaAA, HAAY, ol&7 “Effects of Black Soybean and Fermented Black Soybean
Extracts on Proliferation of Human Follicle Dermal Papilla Cells” 2017.6, 671-680

2) Zd=, o], A" dwWif, ZATE “Quality Characteristics and Antioxidant Effects during
Makgeolli Fermentation by Purple Sweet Potato-rice Nuruk” 2012.12, 728-735

3) Yong-Ho Kim, Hong-Tae Yun, Keum-Yong Park “Biological Effects of Black Colored Soybean”Vol.7
No.3, 2004.12, 195-199

- 102 -



20188 = et=atgEEstel FHS =l =28

Characteristics of Lettuce Growth under Solar and Eletrodeless Fluorescent
Lamps

Wonsik Choi'*,Ji Ung Yang', Jinkyu Park?, Sangjin Yoon', Ji-Hee Woo' Eunsuk Lee'
Departement of Bio Industry Machinery engineering, Pusan National University! JEONG-IL GLOCHEM
Co., Ltd.?

Abstract

In the food industry, lettuce is a leafy vegetable crop and considered to be one of the most
consumed domestic vegetables in Korea. it is greatly affected by the presence of light. In this
experiment, we investigated the growth response of lettuce using solar and fluorescent lamps
light. The height of lettuce was highest in the red fluorescent lamp. Solar light is the lowest
growth performance. The root length of lettuce was highest in green light compared to
sunlight. Using red and green fluorescent lamps in an efficient timing for growing lettuce
instead of sunlight improves the growth and quality of lettuce.

1. Introduction

AEE 1 oJAE HEto JE d A== AU JAPE e Hlon, ZuoA Tro] AH|E= jEAQ]
A AAR FAT A5 SAF A2 S 9 ol A& ofn|ikito] FHokal EfA|aL7|ef @4 H
2 4% FHUAHES AR, FFE S ol 20 25, 85, & 5°] den HFx= 1 5 T9
FFo 2 9T et G2 ol8ol g UEve T2 AFE S sttt 5a% durdes A
Agar GAgolA F/dEol 7MY B2 Alw dYA ot ot AMgE 278 2 g 9T
231(1) BAG2 o] =7 F43 7] A% AA S0l 92 £0(2) T TR0l HYdY Jd5EeR

E 2 Qg QlFgdo: wrlrlo] @ E(light-emitting diode; LED), &A= 3S(Electrodeless

r O =2 O )
fluorescent light) 0] Ut} & AFM= AFo] A& ¥HES BTy 4= PEs5= AMEsto] &ot
BIX} oFtt.

2.1 Material

A FAiEe AR G5 ASHEAIRG, Atet §244, 4 E(perlite & magnetic water)7b AHE- &1L
AY =z WSS, HAYLS g5 7%

grg 7tz £5771, S2hAE A8 Trayo]7} AHE = et

2.2 Experiment Methods

1593 459 g 93-S Lolwy] 5] A5 M B 1A AR & F HEI Sof At
Seiag she) SoAY Trayo] AL SAE shee PRIYFS WAL A, =4 HA Yol
70 MRS BetAE Tray: SIEZIZE M0} 9t Auo] WAL 9F MM eri
20~22%8 {9 SIRT YP L5 E 20~2252 A SIUCh YT LHIPTSS oY 14X3F Foj
w3 AZion PAIYYSL BUAF AN We AUSP] sl AL A HFRY FYS
Aol me Agie] Eolt 5Uo] w57 stuich A opAle) el 15URIoE o] ole} ®e] o]
Jgm 9o ol ALS AbgStel HHSIAT HE TAY Bal DAL 0NA S ALgsol B st

3. Results and Discussion
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Table 1. Growth of lettuce treated with sunlight and lamp

Root Root Leaf of Lettuce Lettuce
length weight length weight height
Treatment (cm) (mg) (cm) (mg) (cm)
Sunlight 3.93 4.08 4 89.06 5.88
White 6.33 56.18 8.23 775.82 8.7
Red 7.57 60.6 10.67 903.85 11.83
Green 9.1 70.15 10.5 816.81 11.37
Blue 5.83 34.73 9.5 667.34 10.07

Sunlight{ecm) —@— WHITE(cm) —d— RED{cm}
12 |l-— GREEN(zm) —@—BLUE(m

10

o

Lettuce Height (cm)

O 1 1 1
5 10 15
Day
Fig. 1. Lettuce Height
gyt FASEE5e 5 =019 2ol Fig.1& &dll &l & & o AR 4579 =0l F43
Pds AAGAM 7Y =7 574 == ol Bidaol vlsh of 28 A 3A F =HAT. AFY
2] 5742 Table 1.0] YERd upel o] AFzo] #ea] Zo|= B g} v|uwsto] Aol of 3u[j7d =
=7 FE .
4. Conclusion
2 Aol BlYY Brt SR3 PYSoA AR AS vhgo] £2 AS ¢ 4 Ik Bl vlwe
of A PP HAPS AgslH A% AR a80] JM ¥ UERdTh: A el & 5 Ign A
F2 AMgstE AFE Reje] A 580l 7MY A UEdt s AE & & 2 A BidEdS giAlste
AT FEs AAGY 2AES AR A OE 2880 A7 AR s AR A As 2 222
T AA & Aor gudHn
AL AL
2 AYE2 sEEMERY Ador sPAF7Ie7|EETEe sSAAMNAII S s/ iEANE Y] Al
< wrol A= 9lS(118074-03)

[Zto 28]

1) Shin, K.S., HN. Murthy, J.W. Heo, E.J. Hahn, and K.Y. Paek.2008. The effect of light quality on the
growth and developmentof in vitro cultured Doritaenopsis plants. Acta Physiol.Plant 30:339-343.

2) Yorio, N.C., G.D. Goins, H.R. Kagie, R.M. Wheeler, and J.C.Sager. 2001. Improving spinach, radish, and
lettuce growthunder red light-emitting diodes (LEDs) wit

3) Cha MK, Cho JH, Cho YY(2013) Growth of Leaf Lettuce as Affected by Light Quality of LED in
Closed-Type Plant Factory System. Protected Horticulture and Plant Factory, Vol 22, No. 4:291-297,
December (2013)
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The characteristics of temperature for cow-house with aluminum screen

Wonsik Choi'*,Jaeyoung Byun',Joonyoung Ko', Pandu Sandi Pratama?, Jinkyu Park®
Department of Bio-industrial Machinery Engineering Pusan National University!, Life and Industry
Convergence Research Institute Pusan National University?, JEONG-IL GLOCHEM Co., Ltd.®

Abstract

Due to the high temperature and heat of summer in Korea, the stress and mortality of
livestock are increasing. To prevent this, we have added cooling and ventilation facilities.
In this study, the temperature characteristics of cow-houses were compared using an
aluminum screen. It was conducted at a house located in Jeongeup, Jeonbuk. Experimental
results show the temperature effect from 1 degree to 4 degree. This is thought to be
effective in producing livestock when installing aluminum screens on cow-houses.

1. M E

7o BEE, BURE 5o AR Ay AMARY BcpArge] BE ofy] F olileita F7te}
Ze A9a Ueld] os) Sajuetel oj2A WF L=st Bon, A0 ulstel o s|Zto] LojAln
ol ZA0lc}. oleldt 2EAS U BP0 Q8| HASIIAL /15 AE A%t HALE 5] 9] 71E
o Aol WA, B7ImMe] Z27PER], S U ARAEES WA T gt Aol 9ok 2RulE A3
avfe Ao mEo] YL stdvlol B0l gon LRulE SHY 1 VAR AHgYlsol &
4% 2o gA gk ofo] £ ApolAt A% FSo] 2AE EAlo] LRulE ATUL WAIS] A}

1o
fo ©
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o
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=
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SAL 0 27F AR

Fig. 1. Schematic of cow—house Fig. 2. Inside of the cow—hosue
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At FAfo] LEA@e o2d

.57 19 . 1141, 1541, 194], 23Alolc}.
2=0 292 59% &4 354 Y. JheEl, &7, uig, 9, A¥E 6FU2 5P AAstHC

S

3. @3 ¥ E9f
UR0|5E UG HAO 2EPubs of2fo] Table 13 Zt}. Table 12 20184 8% 13ULE 1627}A|
447t E73t HlolH & AR HE P43 Ulo] A5 WelRe e dASH 40| =y, &
20lE2ID e ARG 20| 28h ApFo] B Wol ool H 4C AEe WA ughon], YAl
He obd e Adol HQ 1'C Jro Ao|7t vEhd AL & & At
Table 1 the result of temperature in cow—house
Time 07:00 11:00 15:00 19:00 23:00
Date Inner Out Inner Out Inner Out Inner Out Inner Out
Day 13 27 28 34 38 36 40 31 34 28 29
Day 14 28 30 34 38 36 40 32 35 28 30
Day 15 30 31 36 40 36 40 32 34 28 29
Day 16 28 29 31 35 32 35 32 34 28 29
Average 28.25 29.50 33.75 37.75 35.00 38.75 31.75 34.25 28.00 29.25
Effect 1.25 4 3.75 2.5 1.25
4.4 B
oA =k o HFo=r Qlgh Ao AEA Tl mAlo] Tt oEfS Y5l dF0]lm A3HZ AEst
FAle) =8 AT ofe e A 9S4+ YUt
1) dR0]EgS AR 2o et QF 2% vl5) oflyt ¥e] Fe 1%, 2o 4 FA= 4= 7HX9
e 4 BIE B 5 9t Aoz Uyt
2) g20ly 230 £54 L AP a7 AES Bl 2 ¥ & %o ol Ao AA| 4
A48 &322 4 Qg Ao Az

9o A7S o YR0lF A3 GRS T T 4 U900 ofSH 1 L 5
M Al W] 2 3] AAe F7) Bot dxjulgo] e IR0y 23S MAlstel REaUE B A
o] gAY Zolaty W)

w itz sEHEMMERY AMYoz sHASIIe7IEE Y SRR s EArd 9] AR
=]

1) S. N. Jayasekara et al., "Comparison of Environmental Conditions and Insulation Effect between Air
Inflated and Conventional Double Layer Greenhouse,” Protected Horticulture and Plant Factory, vol. 27,
no. 1, pp. 46-53, 2018.

2) Y. K. Jeong, J. G. Lee, S. W. Yun, H. T. Kim, and Y. C. Yoon, "Field Survey of Greenhouse for
Strawberry Culture," Protected Horticulture and Plant Factory, vol. 27, no. 3, pp. 253-259, 2018.
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Idea Derivation and Application by STC Operator Method in TRIZ Innovation
Theory

Sang Sin Jeon', Yun Gon Lee', Tae Seok Jin?
Dongseo University Student', Dongseo University Mechatronics Professor?

Abstract

In this research, Fault diagnosis of Refrrgerator’s cooling coil in the design level of innovative
space 1s getting smaller and analysis, and TRIZ innovation theory can quickly solve the problem
of invention and technical innovation. This paper using the STC operator method, from the three
dimensions of the cooling coil size, detect time and cost, do the divergent thinking of the six
dimensions, the use of extreme thinking to diagnose fault of Refrrgerator’s cooling coil.
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[1] Huang Huiling. Research on Industry Technology Roadmap Based on TRIZ Innovation Theory [J].

Technology Management Research, 2013,13:133-136.
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Integrated Method of CNN and Decision Tree for Place Recognition

Youl-Kyeong Lee, Kang—Hyun Jo
Department of Electrical Engineering, University of Ulsan

Abstract

In this study, the place recognition uses combined model with CNN(Convolutional Neural
Network) and decision forests as classifier. To improve the original several CNN
models(ResNet18, 50, DenseNetl61), decision tree is in charge of classifier instead of fully
connected layer. Decision tree contains the prediction and decision nodes. These use the
input from the fc layer of models for each node and compute the probability. This process
changes the better result in the combination of value in fc layer. As the place datasets,
Places365 has 5,000 images for 365 kinds of places. Among them, three classes, amusement
park, art gallery and barkery, are working in combined CNN model. With decision tree as
classifier, the result improves 2.17~5.67% prediction accuracy. In the future work, the

number of class is increase and many challenge parts of similar places try to overcome the
place recognition.

CNN A A, 8 233 F4= ol&st
H(Image Description)2 5l %iﬂ 7t
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Bo] Z1saltt B =22 ojujx MHE ) ojulx Cjore
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=
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)

t}. 71&29] CNN(ResNetl18, 50, DenseNetl161)Q] FC layer?9] 2 QAFZALRO] JdEoF A185t0] 9JAf
AR =& ALte Foll A JIAIE st Qo). flolg Al MITo|A] Al&5h= Places365 % 371A]
B0 QOIEIE ol84IT. 2t AT 500099 ouXIE £H. Sa. HAE WK HolHE o] Ad
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2.1 3 FZ(Feature Extraction)

7]—75— CNN 232X ResNetl8, ResNetb0 12]11 DenseNetl61S AFEs5tch 7F ndlo ojXdo] AHE
thZ datol 715 sto] =2o] R4 ojojrt Hod % A% Vanishing Gradient EKﬂé 6H7ﬂ
Sh=t] &3 wHl3 o] 85Tt ResNeto] 4% o] AHL A HE2AM do]oje] g Hshe= AibE
51X]8F DenseNet9] 32 7t Blockd HHEE AZA(Concatenate)st= Htaloz opx|at E]0]01_J layerg &
3 o]u]X|E EB&sStth ZF »®o] Fully connected layerofA] £X19] 4= 5127](ResNetl8), 20487H
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2.2 o|AtAHLIF (Decision Tree)

_qx}ﬁxﬂ‘}_c,'_‘— A% xTE(Decision Node)?t o]& x=T(Prediction Node)Z o|Fo]{AQic}t.
7t nooq 25" EX(FC layer)S 912l ztog stdelct Qlal 7rog &ty AX pcEo A
(Decision Functlon)" ol ol 2= LIEOE % =Eof tolg ow(class)OH g &E
Artgdt. QAR UR= strt obd o279 & F=0] EAsIH o]&9 d& k& {52 Fatol
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2t 2|% d|o]Ejo] o] 5k(Prediction Label)o] ZAX FCh.

3. Zy % E9
O A2 37HX9] 2Hl(ResNetl8, 50, DenseNetl61)E ©o]&sto] §4& F&stl F&5H S YAt
AUFo] 4 o= AREgH 28 CNN Zdo|tt. flo]g Al Places36b % 371X Fa(=ol&54, U=
o, WA)E ol&skal ZF gloJE Al 500074 0lt, =3 (3500%), +=&(500%), HIAE(1000%)E Aledstlth
Table.1 Result of integrated model with CNN and Decision tree
Feature Optimize | Learning )
Method Train Val Test
Extractor r Rate
DenseNetl6
] - Adam 0.0001 85.34 89.20 88.03
DenseNet16 Adam 0.0001 93.52 91.33 90.20
DF Adagrad 0.0001 84.26 87.27 84.37
1 SGD 0.001 93.64 89.07 88.80
ResNet18 - Adam 0.0001 83.44 86.67 85.40
Adam 0.0001 94.51 91.60 91.07
DF ResNet18 Adagrad 0.0001 80.81 86.33 83.47
SGD 0.001 86.45 89.00 88.10
ResNet50 - Adam 0.0001 80.12 85.73 85.03
Adam 0.0001 76.05 83.07 79.87
DF ResNet50 Adagrad 0.0001 88.98 87.13 87.13
SGD 0.001 90.40 89.20 87.57
=3 dn 7|E nd3 H]LOPME i 2.17~5.67%7F - FgE A5 g0 + U 18xn
EdRdo = Optimizerd FF/Fo wet Zol7b ASFE & F APk, ResNet502 ResNetl183 &
e mdolA| vt layer? —’F7} Ho}p Wol ¢ 28 Fdo] Hedy & ¢ e TS & F+ Us Ao
=
4. @ =
E Q74 2Y 29U ONNG S4AYURE gl Fa g YA, Ting Yo o
3= o oA Q@Ur%% 0|85l 7]& CNN ZHojA FC layeroA] A= 4 AAZ JAMAFYUE
(Classifier) & AR&-sto] 2.17~5.67% & A4 5 AT, &2 T4 = 3715t fANeE FAE &
F2 49 ojH&E A A& I 01%0}01 25 VS & o

1) Peter Kontschieder, Madalina Fiter™, Antonio Criminsi,
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Samuel Rota Buld,

Forests”, International Conference on Computer Vision, pp. 1467-1475, 2015.
2) Kaiming He, Xiangyu Zhang, Shoaqing Ren, Jian Sun, “Deep Residual Learning for Image Recognition”,
Computer Vision Pattern Recognition, pp. 770-778, 2016.

3) Gao Huang, Zhuang Liu, Laurens van der Maaten, Kilian Q.Weinberger,
Convolutional Networks”, Computer Vision Pattern Recognition, pp. 4700-4708, 2016.
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Smart Desk Control based on Face Recognition

Jin Su An, Kang—Hyun Jo
Elctrical & Electronics Engineering, University of Ulsan

Abstract

In this study, we develop a business smart desk based on face recognition. Smart desk can
improve the health problems of modern people caused by sitting for a long time and work /
learning efficiency. Our system consists of three components. First, we design that a
biometric security system recognizes user's face & body information. Second, a physical
security device is built for smart desk works securing documents. Finally, smart desk saves
each user's information(height and sitting height) and automatically fits to the appropriate
desk height. Smart desk is combined with physical and biometric technologies. These are
strong and not easily unbreakable office multiple security systems. It helps the user manage
important documents and equipments in their business. In addition, by fitting user’s body
information, it gives the best work performance providing the flexible and comfortable work
environment to the user.
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Fig. 1. Face Recognition by Webcam Fig. 2. Hardware of Smart Desk
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1) Florian Schroff, Dmitry Kalenichenko, James Philbin “FaceNet: A Unified Embedding for Face
Recognition and Clustering”, 2015.

2) Omkar M. Parkhi, Andrea Vedaldi, Andrew Zisserman, “Deep Face Recognition”, 2015.

3) Yaniv Taigman, Ming Yang, Marc Aurelio Ranzato, Lior Wolf “DeepFace: Closing the Gap to
Human-Level Performance in Face Verification”, 2014.
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Analysis of oil flow characteristics according to the impeller shape of
aluminum differential case for passenger cars

Gun Young Park', Kwang O Lee?
Depart of Mechanical Engineering, Pusan National University',
Research Institute of Mechanical Technology, Pusan National University?

Abstract

The differential case for passenger cars can be made lightweight by replacing the material
with aluminum alloy from cast iron. Qil flow rate of the differential cases reducing size of oil
inlet is decreased, due to the strength reduction according to change of material. In this
study, inlet of impeller shape in differential case designed to improve oil flow rate, and the
influence of the inflow radius(R) on the oil flow rate analyzed using flow analysis.
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Fig. 2. Change of curvature according to radius

Fig. 1. 3D modeling of differential case of inflow
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Fig. 3. Flow field and mesh for flow analysis

Fig. 4. Boundary conditions for fluid analysis
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Table 1 Mass flow according to radius of inflow
R22 R25 R28 R31
Massflow
0.295 | 0.365 | 0.401 | 0.448
(kg/s)
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1) Suh, Y.K., Choi, Y.H,, Kim, S.K., Lee, D.Y. “Study on Fluid Flow in a Rectangular Container Subjected
to a Background Rotation with a Rotational Oscillation Using PIV System”, Trans. Korean Soc. Mech.
Eng. B, Vol. 24, No. 6, pp. 845~851, 2000

2) Nam, K.W., Jo, S.H., Park., J.I. “Numerical Simulation in the IC Engine Lubricating Gerotor Oil Pump”,
Trans. Korean Soc. Mech. Eng. B, vol. 30, No. 10, pp. 1019~1025, 2006

3) Hwang, G.U., Kwak, H.S,, Kim, J.Y., Eom, T.J., Kim, C. “Shape Design of the 3-Way Valve used in

Marine Diesel Engines(LDCL JWCS) by CFD Analysis”, Trans. Korean Soc. Mech. Eng. A, Vol. 41,
No. 11, pp. 1077~1084, 2017
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Die design of cold forging by using elastic-plastic stress analysis

Young Min Huh', Eui Chang Hong', Tae Hyung Kim', Kwang O Lee'
Hochang Metal Co., Ltd.", Research Institute of Mechanical Technology, Pusan National
University?

Abstract

This study is a design for cold forging dies by using elastic-plastic stress analyses. structure
of die, forming processes and die material are design variables that affect damage and
service life of dies. Thus, analyses for the several materials and structures of dies were
conducted, and the optimal design for die structure and materials design was accomplished
based on the elastic-plastic stress analysis.
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1) K. Lange, L. Cser, M. Geiger, J. A. G. Kals, “Tool Life and Tool Quality in Bulk Metal Forming”,

Annals of the CIRP, Vol. 41, No. 2, pp. 667~676, 1992.
2) S. Matsubara, H. Kudo, “An analysis of stress and strain induced in some die and punch

assemblies for cold forging by the finite element method”, 7th Int. Congress on Cold Forging,

University of Birmingham, pp. 63~69, 1995.
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Shaping Technol., Vol. 7, No. 2, pp. 67~80, 1989.
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A Case Study on Multi-axis Vibration Fatigue Test of
Transmission Parts

Gwang—min Park, Hyo—Sung Kim, Jae—Won Lee, Yong—Ju Chu, Kyu-Sik Kim, Bong—Hyun Lee
KATECH(Korea Automotive Technology Institute)

Abstract

As vehicle transmission parts are normally exposed to the severe vibration, in order to verify
vibration fatigue of real driving, multi-axial vibration tests are required based on MAST
(Multi-axial simulation table), which provides the vibration condition as close as the vehicle
test. In this study, a case study of the multi-axis vibration fatigue test process for the
transmission with differential parts is presented by analysing the test results of RLD(Road
load data) and PG(Proving ground). It is determined the optimal combination of vibration
drive profile using energy principle of equivalent damage, to compare the severity of
vibration condition between target damage and candidate one. In addition, vibration durability
tests based on the derived input drive profile are performed on the MAST.
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A Study on the process parameters for aluminium alloy AA5754
warm drawing stamping

Gyu Am Hanl1, Kang Woo Kim1, Young Soon Park1, Jung Ho Jungl, Sang Woo Leel,

Kawng Suk Leel, Kwang Oh Lee?

Duksungmetal Industry.CO.,LTD!,
Research Institute of Mechanical Technology, Pusan National University?

Abstract

Draw stamping is a suitable process for mass production with a production cycle time of
less than 10 seconds. Experiments on process parameters of worm draw-stamping parameter
of aluminum alloy which is lightweight material. draw temperature, R of punch, draft angle,
draw bead, draw speed and blank holer force control. It was possible to realize an optimum
manufacturing warm drawing process
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Analysis of sheet metal forming process by using sold mesh

Kwang O Lee', Min Cheol Kim?, Jin Hyung Lee®, Guk Yong Kim*
Research Institute of Mechanical Technology, Pusan National University',
MFRC Co., Ltd.?, Jeonnam Techno Park?®,

Division of mechanical engineering, Dong Eui Institute of Technology*

Abstract

Tensile tests with respect to various temperature and strain rate for Al 5754 material were
conducted and formulation of flow stress was also accomplished. The rigid plastic analysis of
stamping(drawing) process for different temperatures and blank holder forces were carried
out. In this study, the reasonable process parameters in order to manufacture the sound
products was proposed.
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Fig. 1 Conditions of tensile test for AL 5754
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Analysis of Dynamic Behavior for Soil and Seeding Cup of Garlic Seedler
Using RecurDyn

Seung Won Park', Young Jun Jeong', Hyeon Seung Park', Choong Ho Lee(leech@jj.ac.kr)’,
Jong U Ha?
Jeonju University, Dept. of Industrial Engineering’, HaDa?

Abstract

In this study, we used RecurDyn to analyze the interaction between the dynamic analysis of
soil and its contacting parts. Simplification was carried out for the smooth dynamic analysis
of garlic seedling parts of the machine. In addition, the constraint condition of the seedling
part was executed to confirm driving of the garlic seeder. The relationship between soil and
seedling part was analyzed for particles area. Particles were selected as coarse sand with a
modulus of elasticity of 350 AN/mm? and a poisson ratio of 0.25. As a result, displacement
and velocity were calculated as constant. However, when the sand has a high viscosity, the
displacement and velocity will be change. From this results, the calculation of optimum
ranges about displacement is important to make a optimum design parameter of garlic
seeding mechanisms.
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Analysis of Power Transmission and Structural Analysis of
Seedig Cup of Garlic

Hyeon Seung Park', Seung Won Park', Yong Jun Jeong', Chung ho Lee(leech@jj.ac.kr)',
and Jong U Ha?
Jeonju University, Dept. of Industrial Engineering', HaDa?

Abstract

In this study, power transmission analysis was performed on the garlic seeder, according to
the part of the garlic seeding process. And structural analysis was performed using
Inventor2016 to reflect cost-saving material properties with similar stiffness by supplementing
the light weight reduction parts of the existing material. The material is applied with PC+ABS
plastic and combines polycarbonate-acrylate-butadienne-steren with high mechanical
properties of PC and high resistance ABS. The results were obtained by using the expression
as the shear force for the area of contact with the soil at the time of incubation by the
shearing force. As a result of structural analysis, PC+ABS, which is a modified material and
PC+ABS plastic has a maximum pressure of 11.21MPa and 15.02MPa respectively. The
comparative analysis shows that although there is a difference in rigidity, the optimum safety
factor value of three or more, based on static load, is calculated to be safe. Thus, it was
estimated that the material change would achieve the advantages of PC plastic and ABS
plastic while reducing costs by about 30% and making it almost 8% lighter.
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Fig. 1 Transfer Power Process of Garlic Seeder Fig. 2 Von Mises Sress.
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Analysis of the Mechanism of the Posture Correction Chair

Y. S. Sin', K. S. Kyung', C. H. Lee(leech@jj.ac.kr)!, J. H. Lee?
Jeonju University Dept. of Industrial Engineering’, Midong chair?

Abstract

It is necessary to perform a structural analysis of the main parts of the posture correction chair

to review safety because of momentary loads occurring when a person is seated, Dynamic analysis
of the actuation force of the posture correction chair which is simulated its original state by
spring-resilient force when the load is removed. Mechnism analysis and equlibrium equation was
conducted and simulated by Inventor SW for structural analysis, and Recurdyn SW was used for
the safety review and dynamic analysis of overall drive of the seat back and sliding conditions.
The structural analysis was determined material change and material thickness to secure durability
and economy, and the quantity of change in dynamic displacement was derived to determine the

suitability of the resulting values for quantitative values.
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Fig. 1. Analysis result using Inventor
(R. Sliding system, L. Back of a chair)
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Strength analysis of the frame and link part of rotavator connected to rided
cultivator.

Yoon Soo Kim', Choong Ho Lee(leech@ijj.ac.kr)!, Dae Sik Kang? , Hyun Kyung Kim?
Jeonju University, Dept. of Industrial Engineering', Greenmax co. Ltd?

Abstract

In this study, the strength of a rotavator was analyzed using numerical method about rided
cultivator. The load of rotavator on the main frame is grater than its weight, the rigidity of
the main frame and the link part of rotavator was calculated using software. Structural
analysis was performed using the Autodesk Inventor S/W. The load was given to the main
frame about 5700N, which is about twice the weight of the rotavator and the load on the link
part was given by calculating pulling force of 12188.16N. From the analysis result, the safety
factor of the main frame for the self weight is 2.3(vertical force only, not for drawbar pull)
and the safety factor of the link part about pulling force is 4.7. Therefore, the main frame
and the link parts are considered safe.
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Fig. 1. Result of structural analysis on main frame. Fig. 2. Result of structural analysis on link part.
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Structural Analysis of Rotary Connections for Weeding Work Considering Load

Hyeon Seung Park', Chung Ho Lee', Yong Seok Jeong?
Jeonju University Dept. of Industrial Engineering’, Greenhifarm?

Abstract

In areas of tree and obstacles areas where weeding is not possible with machines, and
efficient sensor-sensitive horizontal moving mowers are needed in the square areas of weeds.
In this study, we analyzed the strength of parts to develop a machine which can weed
remove self operated mechanisms. Using the Inventor software, the strength analysis
according to the external load was performed on connecting part of hydraulic cylinder which
is an important part in automatic horizontal leveling system. As a result of the structural
analysis, the yield strength of SS400, a rotary material for weeding work, was 31.11Mpa for
von mises stress, and was not lower than 230Mpa for yield stress. The safety coefficient was
about 7.4, and the optimal safety factor of 3 or more was derived from the static load

respectively.
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table 1 parameters for simulation

reference point of manipulator

p 0.01 [m]
xa
reference force of manipulator

0.2 [n]

fas
Initial point of manipulator : y,q) () 0 [m]
Initial point of end-effector : z,¢) v, 0 [m]
sampling interval 10 [ms]
step width of integration 0.4 [ms]

table 2 parameters for manipulator

manipulator mass: m,, 1 [kg]
end-effector mass: m, 0.1 [kg]
workpiece mass: m,, 3 [kg]
workpiece stiffness of x axis: 7, 0.002[n/m]
workpiece stiffness of y axis: 7, 2000 [n/m]

. . .. 0.000001
workpiece damping of x axis: ¢, ns/m]
workpiece damping of y axis: ¢, 1 [ns/m]
sensor stiffness of x-y axis: Tsx,’l"sy 5000 [n/m]
sensor damping of x-y axis: C,;C,, 25 [ns/m]
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Dynamic modeling for Investigating Manufacturing Process of Fish Caser

Sung Heon Jung', Chul Woong Jun?, Jeong Hyun Sohn®, Hyeon Chang Lee*
Graduate School of Mechanical Design Engineering, Pukyong Nat'i Univ.', Research institute of
Industrial Science & Technology?, Department of Mechanical Design Engineering, Pukyong Nat'1

Univ.® Dusung International Corporation®

Abstract

The caser is a machine for making boxes using sheet-like corrugated cardboard. It is
necessary to design the sequence and the guide of the caser according to the initial form
and size of corrugated cardboard. In this study, RecurDyn which is a commercial multi-body
dynamics program is used to simulate the folding motion of a box by the caser. The box is
composed of several parts and the foling part is connected to each other by a revolute joint.
The position of guide and folding angle are investigated during operationg.
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(a) Appearance of caser (b) Dynamic model of caer

Fig.1 Modeling of Caser
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1) Kim min kyu, “A Study on the development of Flexible Box Erecting Machine for improving work
Efficiency  with  Decision Policy @ for Task  Priority”,Korea  aerospace  university-air
transport,transportation and logistics, 2016.

2) RecurDyn, RecurDyn /solver theoretical manual, Function-Bay, 2014RecurDyn, FunctionBay(2014)
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[1]B.Shimano and B.Roth, “On Force Sensing Information And Its Use in
Controlling Manipulator,” Proc.of the 8 th Industrial Symposium On Industrial Robots,
Washing—-ton D.C. pp.119-126.
[2]].kenneth Salisbury,“Active Stiffness Control Of Manipulator In Cartesian Coordinates”,
and Control, pp.95-100,1980
[3]Akihiko Yabuuki, “Six-Axis Force/Torque Sensor For Assembly Robots,” Fujitsu
Sci. Tech j., 26,1,april, 1990, pp.41-47.
[4]Charlotta Linderstam, Bertil AT Soderquist,
“Monitoring the Generic Assembly Operation for Impact from Gripping to
Finished Insertion 7, Proceedings of IEEE International Conference on Robotics and Automation,
April, 1996, pp.3330-3335
[5] Youdan Kim, John L. Junkins, “Dynamins and Control of Flexible Structures”, Texas
A&M University, 1992, pp.14-15
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Fig. The blick diagram of control system
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An all-in-one ladle

Min—Jun Kang', Young-Hwa Jeoing', Gug-Yong Kim', Tae-Seung Kim?

Kum Gwang Hi-tech Co., LTD.?

Abstract

In this study, we tried to
function.

devise an integrated ladle that combines ladle function and spoon

It is thought that the designed ladle can use the handle part as a spoon if

necessary and can be used as a ladle as a whole so that space efficiency can be improved
in a narrow kitchen space.
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Fig. 1. 1-person household statistics
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Unattached backrest chair
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Abstract

, Sang-Jin Jung?
Dongeui Institute of Technology', Kuklim Plastic New Technology Co.

, LTD.?

Generally, use a desk chair to study at a desk, and a sitting chair to work on a low level or
to study. Thus, a removable seat back was designed to satisfy both the desk and the sitting
chair at once. Through this measure, only one can be used for two purposes compared to
the two prices, so the price is cheaper and [ think it's okay to use space at a time when the

number of one households is increasing.
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Fig. 1. One fast—growing applicant. Fig. 2. Average consumption propensity
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Fig. 3.Removable chair—1

Fig. 4. Removable chair-2

Fig. 5. 3D printer processing model—1

f

Fig. 7. 3D printer machining model-1
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Anti-theft umbrella

Min—Hyeok Park', Hyeok-Jun Choi, Hong-Yeol Do', Hyun-Bin Sim', Min-Su Kim, Jong-Ho Shin',
Sung-Won Kim', Gwang-0O Lee?
Dongeui Institute of Technology', Hochang Metal Co., Ltd?

Abstract

The umbrellas we usually use do not have a built-in closure system, and often have
similar designs so that others often mistake them. So we was thinking about how we could
prevent theft or loss, and then we planned this idea. This product combines a lock to
prevent other people from taking it and it is locked in the form of a lock to solve problems
such as theft and loss. And nowadays young people are going backpacking trips, they lock
umbrellas outside their backpacks to prevent theft of the umbrellas and the contents of the
backpacks and to enlarge the space inside the backpack. We designed a way to prevent theft
or loss by attaching a padlock type lock to the handle of the umbrella, and to prevent the
umbrella from opening when the lock was broken and the umbrella was not stolen.

.M B
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Fig. 1. Proposed idea Fig. 2. Structure principle

—

Fig. 3. 3D design Fig. 4. 3D printing
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1) S3D, www.s3d.co.kr
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Cleaner
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Abstract

There are many people wearing masks these days. Many people wear disposable masks, but
many people use reusable masks. Reuse masks can be used by washing, but we were
wondering if the mask would be clean? So we thought about the idea of washing the mask

and sterilizing it to get rid of the bacteria.
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Fig. 1. Conceptual diagram

Fig. 2. Assembly drawing

Fig. 3. Hair dryer inlet, ballast installation and lamp
installation

Fig. 4. Body and mask holder

Fig. 5. Water table

Fig. 6. Overall assembly shape
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Development of High-Voltage Battery Monitoring System of Hybrid Electric
Vehicle

Eun Su Jeong, Seung Jun Lee, Jeong Bin Woo, Ju Seok Jeong, Nam Il Jeong, Man Ho Kim'
Division of Automotive Engineering, Dong—Eui Institute of Technology'

Abstract

Smog, fine dust, etc., the regulations on automobiles which are the main cause of
environmental pollution are strengthened. This paper aims to implement a system for
monitoring the high voltage battery of a hybrid car at the capstone design level. For this
purpose, we have studied CAN communication for analysis and monitoring of high voltage
battery system of hybrid vehicle. In addition, we carried out experiments to measure high
voltage by installing a direct monitoring system on a hybrid vehicle high voltage battery
system. As a result, the knowledge of eco-friendly automobiles has been improved for
eco-friendly car maintenance specialists.
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A Study on Robot Pick and Place System for Automatic Transfer of Various
Types, Materials and Sizes

Hye Yeon Ryu', Ki Min Jeong', Woo Cheol Hong?, Min Woo Kim?®,
Hyun Hee Kim', Kyong Chang Lee'
Department of Control and Instrumentation, Pukyong National University',
Autonics?, Korea Institute of Footwear & Leather Technology®

Abstract

As robots are used in many areas of the industrial field (especially in manufacturing), the
kinds of products that robots need to deal with have also diversified. Therefore, the pick and
place system of the robot should be variously constructed. Current industrial robot pick and
place systems are mostly in the form of grippers, which can only transfer specific products
according to the design of the gripper. Therefore, if the material and size of the transported
product are changed, there arises a problem that the gripper or the robot must be replaced.
This was not a big problem in the era of mass production. This is because most processes
only deal with one kind of product. However, modern manufacturing sites are in the process
of producing multiple types of small quantities, and the fact that pick and place systems can
handle only limited products can be a big problem. Therefore, in this study, robot pick and
place for automatic transfer of products of various kinds, materials and sizes is developed
and applied to industrial field of small quantity production system of various kinds.
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Design of Collision Avoidance System for Cooperative Robot using Non-contact
Sensor

Hye Yeon Ryu', Ki Min Jeong', Hyun Hee Kim', Kyong Chang Lee'
Department of Control and Instrumentation, Pukyong National University'

Abstract

The use of robots in the industrial field is no longer a strange thing. Since the Industrial
Revolution, the equipment of machines that have been used on the production floor has
been helping to increase the production rate by evolving into the robot. Various problems
have arisen here. The machine is operated only by the operator's operation, and thus the
risk incidence is relatively low. Nevertheless, in many industrial sites, the safety of workers
is threatened by malfunctions and mis-operation of machinery. Industrial robots are
configured for production automation, and most robots operate automatically within the
process. In many field, the robot and the worker should work together. In this case, the
safety of the operator is not guaranteed at all. This is because the operation of the robot
can cause injuries to workers or serious accidents that can take their lives. Therefore, in
this study, we propose a system that can guarantee the safety of the workers in the
cooperation work of the robot and the worker.
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	개요
	1.  = - + -   (1)
	2. 회생제동(regenerative braking)은 차량이 제동할 때 차량의 운동에너지를 전기 에너지로 변화시키는 기술이다. 이때 발생한 에너지를 배터리 등 에너지 저장장치에 저장하여 다시 구동에 사용할 수 있는데 이는 전기자동차의 연비개선에 핵심적인 기술로 주목받고 있으며, 회생제동력은 다음과 같이 나타낼 수 있다.
	3. 여기서 , , 는 각각 회생제동 모터의 토크, 모터의 효율, 변속기의 기어 비를 의미한다.
	4. 
	5. 공회전 상태의 소모에너지(energy consumption at idle running)는 주행시간 중 차량의 물리적 움직임에 직접적으로 관계되지 않은 모든 에너지 소모의 합을 의미하며, 여기에는 HVAC(heating, ventilation, air conditioning) 시스템, 조향 제어, 전조등, 방향지시등, 계기판 등 기타 전기/전자장비에 의한 에너지 소모량을 포함한다.
	6. 본 논문은 전기 자동차의 효율적인 충전계획 수립 및 주행을 위하여 주행거리예측에 적용 가능한 에너지 예측 모델을 제안하였다. 또한, 실차 주행 데이터를 이용하여 개발된 에너지 예측 모델의 성능을 평가하였다. 특히, 차량 주행 속도에 따라 에너지에 영향을 미치는 다양한 저항을 바탕으로 차량의 주행 속도 및 실시간 배터리 잔량을 측정하여 평가하였다. 이러한 과정을 통하여 다음과 같은 결론을 도출하였다.
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