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SUMMARY >

| |

(O Research purpose

Technical analysis of main parts of cutting machine

Investigation of physical and mechanical properties of agricultural products

Development of multipurpose automatic vegetable cutting machine

Production and performance test of cutting machine

O Research contents

a. lst year—term

Purpose& (1) Detailed design and basic performance evaluation of main parts of
Contents automatic vegetable cutting machine
(2) Measurement and analysis of physical and mechanical properties of
major vegetables
b. 2st year—term
(1) Detailed design and basic performance evaluation of main parts of
automatic vegetable cutting machine
(2) Measurement and analysis of physical and mechanical properties of
major vegetables
O Design and manufacture of cutting part of vegetable cutter capable of
cutting thickness adjustment
O Design and manufacture of pressurized conveyor for uniform cutting of
vegetables
O Design and development of motor control system for variable control of
Results cutting and conveying part
O Main control of multi-purpose vegetable cutting machine through PLC
control
O Data collection such as main ingredient, water content by vegetables
O Investigation of mechanical properties and cutting characteristics of
agricultural products.
O Improvement of cooking process efficiency and cost reduction through
improvement of existing vegetable cutting machine product
O Improvement of efficiency and cost reduction of cooking process by
Expected integrating various vegetable cutting machines

Contribution

Keywords

O Expected to increase sales through supply of domestic food processing
manufacturers.
O Utilizing the function of the developed vegetable cutting machine, it is
expected to be applicable to other agricultural products.
Cuttllng Pretreatment | Multipurpose | Vegetables Automatic
machine control
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2. NEXGEN
¢1% NEXGENAo| A 2413k Multipurpose Vegetable Cutting Machine (tFE2  xj
2 Ad7De dAF 2 AR Ak EFtols, 2EY 9 FHFH Huto] JbEdhH

Aol we AgF zdol sbselth 53 AFAFFHANA G AsHE 8~
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=5
19 2-6. NEXGENY] thZ2 aj4 Ay
3. URSCHEL

URSCHEL: o8 4E342 dgd deel Axde 3494 Ag8: g3 29
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(1) Take up system T3

19 3-10. Take—up system
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3.

gUoEE = I 3-14.9F Zo] MY HEHE S WF¥er

Ak A w2 FH ol

oo 71 Y BE e A er ddEs HAATIARE dyo] BE = HANE

o m= de AN witel HA eHo] Had AlxgM 3dY e v

A g9 F5 Azl 7

BEA2Y TE7%

ACEHS Hd5E AYEst AYHE o] g3te] 2Ho] 7}

, 711, A]l =

83 A5
A% wgte] WaskAw wuol wele] ¢ AAH WAYHt AR

3kt AC Motore] 4%

3 N(RPM)=2 120 f (Hz, 1€ F37) / P (A=59)2 el A1 345 vt

71 SleiME A FAF £ (Ho)E e o] 7 G840

sppol ola) 1 BASTF AAH WEe] FReE wEA 2oW NAFE AFE

T} 2E 9

= Aol Bl ARt 54 WS A 3dse] 4o Jhsstt
ACEHY 3|45 WA 7= WHOZE Pole Change, A8 Ao, 914 Ao &0l
9l o1} Pole Change: RE Y Fx7} B#ey 3d- Hddx: BEdEHEH oz gAzxor
WHekoh Bk Ak Alojof 94 Aol &g o] ¥ oy A% % WEo]l FUH
= o] ) welA JAWEE ol FAE dMAstE ¥ T HAVIR A S 3

Aol 1% FAAA A8 RHe SE Aols} b5,
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L. I H (Inverter)
oI E 9] F2 Y= d¥E M= A] (Diode, Thyristor, Transister, IGBT, GTO 5)&
Abgsle] A4 aF AYACS AFALDOLRE WA T ThA] 9dele] Fupg9)
TEAE7Ie AEEE Aojst= Aol AA A B
C W ghsl= CONVERTER 23 DC d9dS Adksto] st
9 F3l57F WeE AC 1Yo WEsl= INVERTER HHoz FAHETH

ofo
>
@
P
(e
o
w,

(1) F3=2 G275l 93 ++/
O AYd (Voltage Source)
WF(ACO)E AHHFAA AF{FDO)ZE HEst & ks IhAz FHEds|A JAHHEZ

2

Bu=d ZdAe o) HdE #7000 s

FTHE 5 Qo ola te] ABANE BN 21T 5 AT AR Aot AbsE B} &
% 7bsd gel Atk Aolg 24l Abgel AFto] glom WEw tho] Q=g Alojhd

o o W dgsopt ¥ = o]ux7t A How uE
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(i

N
x2
)
ot
oz
2,
ol
ftlo

O
%
2

B
Zo] AWE 7 Hash O¥X &S Ag, SHAEHA R AlFsjop sty HAA FE
HZE  (PAM, Pulse Amplitude Modulation) < ZH2~ % Wz (PWM, Pulse Width
Modulation) 2 W™ Hx JZHZE (PAM)S AFHFoA 2l5F (DC) A4S 7Hdske] £l

Az B Age wEe] mey

w7 7hekeha

=
3 Ao)7k bt m% B few 590 9o A hie] SlwEld] AgHrh
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4 bsetn 2 QAEHE ALgey] el $UA ASE T2 AL A ¥
7(531 o5

o3
-
TR, MOSFET % GTOE AH8& <+ Rlth

(2) Ag 27l @ 2R
O MOSFET (Metal Oxide Semiconductor Field Effect Transistor)
At Transistor®] Base A7 F&5WS AG & WA o= dto] 14 ~91Ho] 7}

5ok 28 FEKWolshel A getn] 293 S 15KHZE Zoha,

of 7} ®ol ARE 1 e Aol F ol & (IMWH|Rhol 283ty
O GTO (Gate Turn Off Thyristor)
HAF, 2dged FElsty 293 2= 1KHz oldtol X8 =(1MW o]l &

O i

AFE QAmeo] Argatn] 2903 SEE £ Hy olstz F2 o] AHgHh

A
wn
@)
=

(3) AH& A<t 93 H
1. A AW E: AC 600V °]st
2). 18t SI¥E: AC 600V °]4 (6.6KV, 3.3KV %)

A F
v/t Aol /&9 Fa Ao / WE Aol (F7FHE, Field Vector W4 %)
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A (mechanical properties)©] &t
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T=8ke] ARkl em (19 3-17, 3-18), 7=E A9 Ao 7S AHry AC servo

motor, LM guide % ball screw& Z§ st AZ 23 =7 4 olFst=s 513 1L, load
cell& o] &3t &jge digh Alse] =84 W&S ASFsEs stk E3k load cell?t
motorg AeJg = = PCE T3t

(1) motor driver and controller,
(2) svstem driver and controller,
(3) custom built universal testing machine

a9 3-17. =3 M EAAAYY] =
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w32 b 4% 2 And Ad 4 A9
3} ALk H] 31
AC 2H
A1 W A7 % 04 kW F1p2Y MSMOIIAIA
34 200 mm
FFza
AR RE =gioly 3 A4 ZHd 5000
T b MSDO11A11XE
~EQAA A HE 8 A ADAC 5508BG
STP-2M (PC) Board for IBM PC-XT and AT CONTEC STP-2M
FE £ 0 AT 2 A9 Y

PI), A& A &E-4 (bioyield point: BP) ¥ 3} 4 (rupture point:
FEol sts-HYP 3 dollA &t =

ot o] Ho A A AE Wl mAg 37F A FE
A gtzol Al ZF A AEA A Fo] 7tal 37t Al zhy
G B A7) §F(N)ow FAFT. £33 myn o)

3 9th 2™ 3-19.904 H

o] A7|w o] WaHEL u] ¥ 3 (proportional limit:

RP)o.= ¥t AE=A

A AR APl A% Aol He

e B A G

= Aem AEAFEA

né
o

N

B

A2 A=A S

nZi

D G @7 FHAYE ZH7 AEA T E WY F(bioyield deformation: BD), = 3HH 3

2 (rupture deformation: RD)o]&} 4 2] 3t}

RP

BP |

Force

—RD

™

BD |

Deformation (mm)

9 3-19. AEAY FI-HE FA
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ZHXE ASAE standard (1998)ol A +7 ¥ o]
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¥ 3-3.A159 7% BA

4% ¢4 39
2} oL = o=
= S FEHE ) wo) ) | %0l (mm)
(mm) (mm)

EEES 5.82 9.68 53.40
- B 257 5.81 29.13
v 7 4.07 750 4450
ExAX 0.71 0.82 6.83
BEEES 745 20.97 37.35
2k 1.15 8.66 1521
AT e o1 365 14.46 2417
EEAA 1.30 3.24 4.00
BEEES 5.49 21,50 30.33
- HAx gt 0.67 9.08 11.94
5 1t 271 15.26 21.25
EEA 1.03 3.09 441
A 5.89 13.86 2859
o 51 Axg 0.00 9.10 20.32
51t 1.82 11.24 24.20
EEA 121 1.24 1.85
2 o gk 2.76 21.12 22.61
ool 2k 0.32 11.34 12.31
3t 1.37 17.96 18.82
TEA 0.63 1.89 2.42
BEES 70.56 67.72 24.98
. 2 %k 51.98 40.77 16.67
A i 59.98 54.65 20.86
TR 466 5.21 2.15
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3-4. AlEY F &8 AY 7IAY 5 #
v [ awe [ owe [ oaswm [ eo [ wams
Stiiijf 15 15 15 10 10 5
Az | 10843 | 17776 | 14414 58.10 1827 12.89
BEA T Aag | 934 12473 76.18 21.96 37.22 311
gy
) B | 10056 | 14698 | 11665 37.15 4272 7.89
FFA%} | 395 1459 1561 6.81 254 251
Agigk | 205318 | 336605 | 272936 | 1100.08 | 91408 | 24407
f% %7; L Axg | 177505 | 236183 | 144254 | 41575 | 70479 | 5889
(pa | B | 190423 | 281659 | 220883 | 70345 | 80890 | 14933
FERA | 7479 29550 | 20558 | 12901 48.02 4761
Azt | 13076 | 19358 | 16791 7251 79.60 30.17
ga | AR | 10814 | 16844 | 13097 46.42 64.85 10.09
(N) g | 11966 | 18135 | 14911 61.32 70.86 18.96
TFAR | 662 9.05 9.71 7.14 3.09 5.42
Az | 247603 | 376029 | 317943 | 137301 | 150725 | 571.21
Sagw | AT | 204773 | 318955 | 247993 | 88094 | 122792 | 18955
(kPa) | s | 226583 | 343395 | 282343 | 116132 | 134175 | 36043
FEAx | 12538 | 17139 | 18382 | 13544 5843 | 10415
I8 3-24.914 HiE nle} o] BRE A|goA AEAIEAHo] FEstA e o,
AEAGRD AEHS L0, B R ool olwul, BAMA wo% 27 14698 N,
116.65 N, 10056 N, 42.72 N, 3715 N % 789 No & yelyth =3 AEA G5 H4 = 1
A7 2 FHPE £I EAF 2740 by
AZE Az 3S EUR slo] Ay AEy v 2 Az Fof gte] FA9 7
9] Th4(1999)7F A= F AE AR (5 3085 N, D 2583 N) 2 wha] 7 (% 3480 N,
It 2996 N)oll Hl8] 2 o=z yelyded ot 4 38 Ao Algw Az
e menel e oF 94 gow WAt Thompson 9 THE(1982)E ©olo] A
HES Azele] 274 0315 cmQl A2 290] 3K 3H S EolrtiA 45 $8€E =4
stom =4 Ay #Hx WA 02 cm2oA4 ¢F S0l Zhel A= el ¢F 18 Nejglthar
H 13k
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I35 AR Aw AY 7AH EA 3
o 17w} Pz o 51} 0] 304
sHg Alsts 15 10 10 10 15 10
(mm/min)
2 o gk 64.65 78.08 33.28 37.37 67.62 83.73
A the 2 2z 31.37 30.79 12.84 21.00 34.61 29.76
(N) it 42.89 50.83 22.50 28.00 51.64 53.47
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2 A4
Hehel o ety o A% W ) | 93 2ehw )
e (N) *%7] 1l 7] %7 7] 27 7]
dde | Aue | due | duy | du" | Ao
Adgk | 2282 | 8326 | 1557 | 3406 | 4206 | 50.85
. Axzk | 853 | 4451 833 | 2175 | 1231 | 404l
N ot 1213 | 5726 | 1205 | 2659 | 2560 | 42.09
TEAA | 404 1057 1.81 360 818 12.77
Aozt | 23174 | 10432 | 1022 | 5423 | 1508 | 6853
Aazk | 7444 | 5853 | 469 | 3494 | 768 | 5649
et Wa | 12794 | 8270 | 698 | 4414 | 1024 | 6106
2ZAX | 495 1888 1.72 7.00 262 448
Aozt | 8775 | 5988 | 546 | 3798 | 980 | 5663
. Aagk | 2845 | 2884 | 320 1650 | 39 | 2819
7t 541 3891 419 | 2628 | 582 | 39.10
FEA% | 186 1020 | 062 5.79 1.62 804
A9zt | 482 1640 | 434 | 1092 | 704 | 1378
gaw | AR | 200 1059 | 244 5.42 356 10.81
A ot 331 1318 | 341 766 475 1193
TERA | 103 1.46 057 1.76 1.01 095
Agzk | 828 1815 | 1532 | 1793 | 1129 | 1536
oo Axzk | 106 18 | 222 9.06 0.68 1093
e 381 1412 | 588 1188 | 1739 12.17
FEA% | 201 2.36 337 295 343 114
Aozt | 459 | 7893 | 329 | 6602 | 926 | 575
gy | A2® | 0W | 315 1.81 41.24 149 | 2292
ot 196 | 5587 | 259 | 5210 | 564 | 4476
g2A% | 135 16.81 054 9.04 287 1169
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Analysis of mechanical properties of agricultural
products for development of a multipurpose
vegetable cutting machine
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Abstract

The consumption of pre-treated vegetables {including fresh-cut vegetables) that are washed,
pesled, and timmed has been i of their ease of use for cooking.
Vegetable cutting machines have been widely utiized for producing fresh-cut veg or
CromMark agricultural products of different sizes; t , its design standard is not blished for
spedfic types of agricultural products. Therefore, this study was conducted to determine
properties (compressive and shear forces) of targeted agricultural products (radish,
carrot, squash, cucumber, shitake mushroom, and sweet potato) for developing a multipurpose

B oPEN ACCESS

ble cutting machine. A fing to ASAE lard (s368.3), P and shear
forces of were d by using custom buitt UTM (universal

Clafion: Park JG, Jung HM, Kang B3, Mun 5,
Lo S Lo 55 2018 At o g tasting machina). Shapetype ﬂfsamples and speed ranges (5 - .15 mmimin) of loading mte on
opabintE o bioyield and shear points vared d ding on the tamgeted ltural product. The range of
af 3 muisprpose vegetahis crEng machne. averaged bioyield points of target d agricutural pr were 7.89 and 14698 N.

Horean Joumai of Agrafisal Scenm 837970 On the other hand , their averaged shear points ranged from 22.50 to 53.47 N, Results dearly
showed that the bioyield and shear points of targeted agricultural products were thoroug hly
affected by their components. As measuring compresswe and shear forces of a vanety of
Editor: Heo Woong Pak. Chungnam Matod  aarieyiltiral products, it will be feasibleto blad: q force for
Uriversyy, Horea

vegetable cutting machine,

DO: M ol 0rg! 10,774 Aflgpas 20160001
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Development of Multipurpose Automatic Vegetable Cutting Machine
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Investigation of morphology change of DNA by ionic liquids and its
characterization using solid-state nanopore

Ki-Back Jeong'", Ke Luo', Jong-Yoon Jung', and Young-Rok Kim',

Unstitute of Life Sciences and Resources & Department of Food Science and Biotechnology, College of Life Sciences,
Kyung Hee University, Yongin, South Korea

lonic liquid (L), asymmetric chemical consist of bulky cations and tiny-mobile anions, has been known as promising
DNA extraction, separation and preservation agent due to its strong interaction with DNA. However, the interaction
underlying DNA-IT. complex forming mechanism remains 1o be elucidated. Terein, we employed three types of ILs
(EMIM-CI, BMIM-CI, and OMIM-CI) to investigate the changes of DNA morphology upon the alkyl chain length of ILs
by using solid-state nanopore technology combining with atomic force microscopy (AFM). The results of AFM show the
different forms of DNA, including aggregate, stretching, and bundling shapes in terms of EMIM-CI, BMIM-CI, and
OMINM-CI, respectively, assuming that the shape of DNA-IL complexes is responding to the alkyl chain length of ILs. In
DNA translocation experiment. From the alteration of blockade current signals during the DNA pass through the
nanopore, we estimate that the shapes of DNA are changed duc to (he treatment with BMIM-CI, and OMIM-CI, which

not only increased the blockade current signals about 2-4 times in the case of OMIM, but also decrease the event
showing transtocation of DNA folding, implying that the alkyl chain affect to DNA stretching and bundling. The results
indicate the length of hydrophobic alkyl group of IL plays an important role in determination of DNA morphoiogy.
providing their further application in nanopore technique for slowing DNA translocation speed toward discovering

protein-DNA interaction or DNA scquencing.
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