o}

3 OHTH

OiAHO

2021 JBNU =

Research Fai

oll
o

3¢ =

ofll
I

1Al - 2% 6A] 202114 1

o=

2t

Al

H + 22 Q&A)

1220102 &

PN
SN

&



Deniococcus planocerae T2l Amylosucrased 2|5 Naringeninel E&O|
HS S &8 Naringenin glucoside A&t

Production of Naringenin glucoside from glycosylation of Naringenin by
Deniococcus planocerae Amylosucrase

M

LA, HE5

Amylosucrase(ASase, E.C. 2414+ &5 7|H2 AFE AH&ste a-14 S F3Hglucan)e A s+

El ol gxo] whgs&
E5t] HiFGAE EAA A o]EES EIFE= AR gHA Urh oy FEo =z st oA
ARHE S F A S5, ol dARRE 53 22 oFgd 54 w$ H2 9 7%t Naringenin
£ EdtuxolE Ade] dFoEH BYEAI =2 I3t abet gatsh G
7F QAN Eo a7l HA fETE dAHS X3 Yok B ATl E Deinococcus planocerae -
g ASase(DplAS) A A& Escherichia coli BL21el =
AAst, o Ui EHEFHZH 2%, H3F pH, A 5)E &<l stk Naringening o] &3t A
A=¥ DplASe} Naringening ®+H$-Al#, Naringenin a-glycoside A4 H A& HPLCEZ &A1, o= vt
< ¥ B4 % (Response Surface Methodology, RSM)& &3&to] o] wk-g-o H A3l th3k ATE
&3l Naringeninel] €37} == DMSOE Abg3ste] AAE &49f ©
5% DMSO uellA kA AL Flstdth. RSMS &F3te] RS
ratio(D/A)Z 473t Naringenin a-glycoside A4 &S HPLCE &34 4 A3 Fdo] yhgoz YL
AR EFLS 7 AR dHE2EE 30T, =2 DIAZA B U2 A7E BYon, o= & =1 #
2 29.2C, 10 D/A, 48A170] Yo, ol HA Ao E JHo] 4bE Fho] d=&3kRY 33.6%7F =7}
ATk Z+ BE] peakE AHAFA LC-MSE &35t EAFS 83 A}, Naringenin glucoside: th
Naringenin maltoside”} © o] Aol == AL & & AU ol<hzo] E-&2 <] Naringenin % 9]
HHE-& ot AR S Fozx dikstztgo o &z, A A Aoy, = #g 9
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X4+ LIDARE &8¢t g8l =1 & 51354 &4

Measurement of Height and Diameter Using
Terrestrail Laser Scanner in the Mixed Forests
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2 AdTE ERHS Ao E AHHAYAEAE T A4 LIDARS] &84 H7HE 5402 s 9
5o 18 FuAELe 7|E W AHSALHA A LIDARE &8st ZAsgon, + Wi
o] AF}E vl - BAsY A F EPAEES HEetdth A4 LiDARE &8 WAoo & AN
LIDAR zto] A& ulwstr] 98t nA A7 o2& A& o, HluEAd e t-$3EE t-test,
Bland-Altman Z#lZ &4 WHES ol &3ttt 1o A ARFSAYHeRE SAI @A A% LIDAR
2 ZAT 3k Y Ao] HAFS T A Aol EHEE 27 -0.61m, -0.50m, -0.34m, °]F
2lo] 0.29m, 0.43m, 0.3dm=Z T A A HT} o]F4o] ] WA yebgth 12y Bland-Altman L) 3Z ol A

i =

A2 o] o] FARY 95% YX|FA ke Fo] BE ZEHAA O FA JEigo. FaAH9 A9 A
o] Hgrol A olA 0.34cm, 0.07cm, 0.21cm, ©]&2]o] 1.45cm, 2.17cm, 0.72cmZ EE TEH A
aA2o] ol ART ¥ @A yElstow, Bland-Altman 1] Zo A 1 2 o] o] F A HTE 95% UX|SHA
#el Fol BE FEHAA o FA YEET. A Fae a7 BRE 1S ARSI B
ARSAYE A A7 w4 ol TR AN LIDARE &83 sk Fu34 S8 I
< FE 8202 d4H dETES HES] LDARY &&¥AH AYYS BoFa ot & A7 23
= 4t @A A9 A4 LIDARY AP S AFsta &8 W2ld & A4 LiDARS &84 gt
Sof WekES rhEeteEd 7198 ¢ IS AR AgdTh
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Development of a rapid and accurate detection method of Cymbidium
mosaic virus (CymMV) and Odontoglossum ringspot virus (ORSV) in orchid

GxIE oF 8007 &3 25,0000 F& EFste ASAER FE BAFLESE AuE I 9 AF,
ofF 5 1i‘r%??_ 2202 A== 3ok ARYded PSS §F0] ZEHe= 540 3o uHE
=3l *Hi*r FETE NIt 2AME AAS T3l dFSHEA T2, €8, = T FEHIL U
o & AE) FrAlA 7V EACE H& bkelel s Cymbidium mosaic virus (CymMV)®} Odontoglossum
mosaic virus (ORSV)e|t}. o] ufolgixo ZdH AEA7F o FHe AAT b AEAZ vlolgix
7F wEA AoEH, 27| A0 Q7] Wi FARE F2

At oJH ol ATk E FF wet
70~80%7F o] wiolgj~Eol 93] ZAH Qo] WME NS Fal FAFE AASH AABEE A
st Aol HAol wAHoIth B AFoAE CymMVel ORSVE Al&43 Ade 93 5252
(Reverse transcription Recombinase Polymerase Amplification, RT-RPA)Z} AAZF A o5 R
(Real-time RT-PCR), 183 @A oA && 7153 Lateral flow-RT-RPA FTHS 78t o,
RT-RPAE= CymMV<e} ORSV E5F 35~42C 9] T4 FHA 1587 HSAIA AT 4 iy =3
100fg/pl o] 472 vlo]z 2~ RNA F=7hA] HE-&-& Bt} ol PCR¥} vlustP S o, HL 7|dt 1
7hel Au7b "estA &g AT AZtE w9 grow A wzksitt SYBR Greend o] &3 Real-time
RT-PCR& 16 cycle W& HFgo] doju} AAto 7 7+ o RE AT = ATk Azt CymMVe}
ORSVell 7}7t Eo]& <l TagMan probeE AR&3le] ©d FH oA A o] 71534t Lateral
flow-RT-RPA] a3t H4 S3F AR 10203l 10pg/ul 7HA] A=) 7FsdtAth o W H7]1F
& ™Al lateral flow-strip& AR&3l7] wZo] @A ee] A2 AHgtsioh. CymMVel ORSVeE thefksk 2l
o PR At Au) Ao Fo FEQ FHE SR Qlo st Aed dAR AT 7]
HhS wheE s

AT Ader ade dAsde A7AANo. 2103000632)8] A4S wo}
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Prioritizing management area for paddy conservation practices in response
to climate change using SWAPX model and sequential algorithm

7'%5._48) JEI-EH ol 9)

= y © =

ARe 724 9 FAA B B3 HEo e Avks 99 sdhIded #E AYE F
AU HS aHFoE AP + v FHEAAYE HE& Fo g Ago] &1
4 |olu} F4AFe tigk 7lE AR ZAVE ST AAHon. B dAFdAE ®
g2y SWAT =&Soil and water assessment too)¥} Xl
APEX-Paddy(Agricultural policy environmental extender-paddy)®3&-< 23 SWAPX R¥S F32319%
k. a8lar 107 AR FE2(Global circulation model, GCM)2] RCP(Representative concentration
pathway) 8.5 7| ¥H3} Aueles AEst vz 7|Fwst FaFo] g = 7S Fristnh =
g = #YIY A8 HA BE #9 7MY H fFEF 2 T-N Fatd AgaslsE £43ta

w2k ¢ EFS A&t P edH APAY Gas VEoE ARG HA 94A 9 HE
HA mE Fd IFEe ik 71FHEte] ©E V2 deoR A% e S As 3 A
el t-&3kr] f% 7o R oY 7|2 d(Transplanting date shift, TDS) 71®He] At o]d7] AA
R

oL

S B3 W A 2 AST|o] 2AF AMNFES RAY 4 vy T, =9 T Y 2H V)
(Drainage outlet raising, DOR)2 #l7 =ol& F7iste] #/N € wis#s 40T + Aok = )~
H AUE e+ vl Fold wet 27HAE ERstR e, v Z|FHst Aueged mE HAH o)dr
2 AsA dAE F A 2T ALY 71 @ v o] #EIIH Alve 2(CM,
Conventional outlet management)= CB(@A] ©]¥~], Baseline), C20(¢]%¥~7] 204 A1) E C40(e]4~] 40
o AE FAHH, 5T AF =d Ave] 2(RM, Raising outlet management):= RB, R20 R40°. =2
TR, weEbA F AlUE]l L 607] (GCM 107] X = &) 71 Ayl 67Dl gk 71 $dst &S
Hr7Fetdth. RM A8 2+ CM Alvtg] e Hs) &% 2 T-N FahFo] Z17; 6.6%, 6.2% 4stR LS
™, R400] 714 &xH o= YeRa CBoll ®ls| &% 9.2%, T-N F3t& 13.6%7F Z4stdtt. <+
1HEFE 53 = FYVIHE AT F9 T = HEo] 22 227 AfYe 88 & JdeE RE F

(o)
°
o] ¢ (AEEEY 41943029 XGCM 107 x =& - A F= 37k Hdole& #48t3om, ol ut
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T8 WEAY. ¥ ATARE = mPedy Bl A% AN oy $ABIAAT
W xAeEA Wded By FHe £gol B Ao ARH.
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Construction of entomopathogenic fungal library
for controling insect vectors

Yu Lim Park!0), Jae Su Kim1!")

In recent years, the problem of plant disease vector has emerged due to climate change and the
expansion of agriculture. Entomopathogenic fungi has got interested as biological pesticides instead of
chemical pesticides which cause serious environmental issues. We constructed an entomopathogenic
fungal library and investigated the virulence of fungi against vectors such as melon thrips, 774rips
palmi and cotton aphids, Aphis gossypi. We isolated 64 isolates from soil, and performed virulence
tests against melon thrips which damage plants by feeding activities. As a result, six isolates showed
high virulence against melon thrips were selected. Next virulence tests were performed against cotton
aphids which transmit various types of plant viruses. One isolate showed the highest virulence against
cotton aphids, and this results suggest that our fungal library provide new isolates for development of
fungal pesticide for controlling insect vectors.

Keywords : entomopathogenic fungi, fungal library, melon thrips, cotton aphid, pest management
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A Study on Consumer Opinions and Emotions in the Online Frozen-Rice
Market using Big Data Analysis
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S50 MYRIAZE f ZHALe| o|MHA| &Ede DL EE
Monitoring of working environment exposed to particulate matter in peach
sorting facility

MER, Mol

Hyo-Jae Seo, ll-Hwan Seo
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Study on improvement of antioxidant activity and avenanthramide content
in germinated Oat seeds by LED irradiation
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AdE FFart FRHL ARZoln WAL FHAA FE FUFSE Bl B
0% 48 AT FRW GNE JRELS AT gow, 53] Aeelw oo 24
t oohildsdtriol =t G443, FUZ, B¢ BH L FAW D} Aol /)54 BA=
70 v gtk B ATE welAige] AzHHN F54 AR FUe AT Bolzde A
s}aL, LEDE o] §shel @4tsl 9 ohildsetulol= FFe B3 & = Ax IHL T

N

F AASRT B A7 2Fe I AY 55 T 7IsAdel & AR ii’%

&’ = o83t (D drF AgEAet Dol AT a4kt &4 9 opd2xgtnjo
< Hlaske] Loty gl JeAd AR WMEE AR, (2) TotF e Az ol A
(15, 20, 25, 30C)&t Lol F(1~10)el wE F4bkst 9 ofud2rgiufol & EFS FAMSHY

A FAES ST dotxd s AASAT 283 Q) AU AFoE AAE PolxdolA

2 374+¢] LED(Fluorescent, Red, Far-Red, Blue, UV-A) ZAfol] &ste] &4tstgAd 2 o}
Hid2ietotol & gheFo] A3t Vs AdS AESIAT A3 Ax (D LRk AgFAet 2ol A
g2 Hln Ao A LolA (21T 393t o, i X) = IR TAko| HIst 4l F A
°F 1.8~2.18 F7FetA L, obdid2retntol = ke of Hu FUtete AHAE HAth (2) ol
T9} Wolr|zr AR AR A, Lolx 30ColA 1087 TolAZl AgEA7) 71540l 7H
A FFEAEE, o Aee A vlste] Fakst A2 of 20, opd2etrtolE &
g2 oF 38u] Frtstglen, 53] opuldetutolt Co| S thxd ®ls| °oF 68vi7tAl F
ZhE AT 18a (3) A719 A" wotxHolA brefe ue LEDE APt 23, & &
e g 2D d4iks S UV-A Aol oste] oF 1.7-2.60] &= a1, 660nme] 22433
Aol o]t opdzieintol= Co] FEFe of 14v] ISUHEAT AEH o =E, g FTAE
Loty S A ot = o] & w e A&el wWe =A SV e, 535 UV-Au
Mgl LED Al sfollAl 30CoA 10€3te] oz o= ol & Az ) 34bst &
4 4 otudzaginto| T S HUR FFAL 7 AU
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Optimization of protease production from Bacillus sp. using response surface
methodology

ALANT), HE518)
= =

Proteases are enzymes with a wide range of applications in pharmaceuticals, detergents
and food processing industries. Particulary, microbial proteases have been shown to have
the various biochemical properties. The purpose of this study was to optimize protease
production media using cheap carbon and non-animal nitrogen source. Among of fifty
Bacillus sp., five strains were selected with proteolytic activity. The selected strains were
determined that protease activity were effected by various carbon and nitrogen sources, and
at different incubation times. Two strains with high protease activity were identified:
Bacillus amyloliquefaciens SRCM 102139, Bacillus subtilis SRCM 104999. SRCM 102139 and
SRCM 104999 strains had the highest protease activity in 0.8% glucose and 0.3% yeast
extract from 8 14h, and in 0.8% starch and 0.1%6 soypeptone from 20724h, respectively.
Interestingly, SRCM 102139 strain showed unusal bacterial growth. The production of
protease for SRCM 102139 strain were optimized by the Central Composite Design (CCD)
under response surface methodology. Optimal conditions were 0.5% and 0.347% for carbon
and nitrogen sources, respectively, and pH 6, for a predicted value of 0.929 Unit/mL. The
experimental value of 0.926 Unit/mL. Industrial protease was greater than crude A9
protease by 24% but crude A9 protease with optimized media produced activity of only

24% difference in under 12 h compared to general industrial 24 h production.
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The Impact of China—US Trade Friction on the Security of China's
Soybean Industry
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Ventilation operating system for improving working & breeding environment in

pig house using CFD

Byung-Wook Oh, Ill-Hwan Seo
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Production of Beauveria bassiana JEF-350 blastospore
with high thermotolerance

Yu Jin Jeong2d), Jae Su Kim24

Compared to fungal solid culture, liquid culture could be more advantageous, such as production time
& cost and risk management in contamination. However, fungal blastospores from the liquid culture
are frequently susceptible to high temperature stress. We tried to investigate culture media if they
could increase the viability of Beauveria bassiana JEF-350 blastospores under high temperature. After
liquid cultures of JEF-350 at SDB, SSYP and YPG media for seven days, the productivity and
thermotolerance of JEF-350 blastospores were investigated. Solid cultures at the same agar media
served as controls. A relatively large amount of JEF-350 blastospores was produced in YPG and SSYP
liquid media, and interestingly SSYP liquid medium produced the highest thermotolerant blastospores,
which was comparable to conidia from SSYP-agar. From a virulence test against 7hrips palmi in
laboratory conditions, blastospores showed similar virulence to the conidia in each medium treatment. It
suggests that SSYP liquid media was most suitable for production for heat-resistant JEF-350
blastospores. In the future, we will conduct transcriptome analysis of 7. palmi infected with JEF-350
blastospores to comfirm the interaction between 7. palmi and JEF-350 blastospores.

Keywords: Beauveria bassiana, liquid media, solid media, thermotolrance, productivity, virulence.
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A study on the validation of the agrifood consumption competency index

using confirmatory factor analysis.
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Analysis of the consistence of particulate matter and fugitive dust
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by winter crops in Saemangeum
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AmylosucraseZt =QE M =zg LA LiH Dj4=S &8st WAS
Y Xgo| WALy R2E M| Jlae
Development of Radioiodine Disposition Technology for Radioactive

Contamination Areas using Recombinant Radiation-resistant Bacteria harboring

Amylosucrase
0| 2%28) MZ529

Amylosucrase (ASase; EC 2.4.1.4)&= A3E 7|2 E o] &3l ofdg o »~9} 7& -14-FF7Hglucan) S
@ /dst= glucansucraseolth. ASase® AJAAFH S FXE olEELAHH WA FERE o|F1 Jon,
o] YA FxE= AW " gor EAE ZHT 4 ok WA 2 @ E(radiciodine)S A X =
SOl AHEEH QAN WA .o HrES X WESAY dAE ddo] At E Al dF
d&F= Fol ol& AA, IF=Fstes Jle desith B ATFolA= ASase

TR =249 HAA WA HAES ARt SRS Z&¥oE AR e WA uA
= ! s 23, AA 2 Fgete Aotk AR WA

v W&l Deinococcus radioduran R19\l Deinococcus planocerae 3 ASase(DplAS) #+HAE =9
Az FFRI-DpIASE A&t WA, A3 DplASE At EAS Ut FAE DplAS

=

100mM g3 7243 ¢ wgste] AP=S E4T A, AHEY 70% olFo] otdE e et e
0-14-2F0YS AT 5% AZol FFE LBHiAAA midE Rl DplASE A4 E2lstke
dede ME AlE A= B LBHAE Yol d8 & FF &9(ugol's solution)} &3Ha}o]
ez 23 A3, vt 23E I3 A AExE TG olE &&t v wIT
R1-DpIASE WAbs 2% A Yol ®4FAIA RI1-DplAS W Fef Ade ofdZe~7l WA QQEF
2R3 ol HAEA AA F FHFE F YR HAY B AT e AT 2E EAE
Ha AsHA A 7Hed M2 autes &8E Zor A4dy
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The development of lateral flow strip—based reverse transcription
recombinase polymerase amplification (LFS RT-RPA) without nfo probe
for Cucumber mosaic virus (CMV)

0|3 EN30) RF¢i31) F=5ZE3I)

y

Ho

Q o]l majo] = ntol ¥ 2(Cucumber mosaic virus, CMV)= 7}A1 3}, wtatztb & = 2] oF 10009 F o] 4
o 71F é‘l%—% A7l vlolH 22 ZIFHVE Yol B2 w2E Al E F& vtolg 2ot Y
ol o3 T FxolA FAEEZ AEHM voly 2 FFL o 30% A= AAFS FaANH A
A7EA A= H}O]rﬂioﬂ gk g AsAE floh. 2882 wE Ads 53 2449 AEAE AAS
of wpolgzel ks ute= WHo] WAlE $1g HAA Aotk npolg 9] FThe| Reverse transcription
polymerase chain reaction (RT-PCR)o] ¥uka o 2 AL&E 11 AT EA A7 o] ZAx w7pe] Av)7F 2
835ty Aol EAFoF st HAZEol A, A 76 A G E(mmunostrip kit)7} 7=
o oy gAlFF FAY F& A2 dF AT E FAVE Atk B AFoAE oI At
WYY dAE FHE & e voldx {FdA 7|6ke] 25 FH(Lateral flow strip-based Reverse
transcription recombinase polymerase amplification, LFS RT-RPA)& 7)it&te] @ Aol A el CMV A e
of 8% & JEF stuA T AdHE AdHL 7]E9 LFS RT-RPA ziwte] B Q3 nfo probest
nfo endonuclease §lo]= CMVE Eoldoz Xgd & JA=EE /MEg iR, CMVe dd I3
(Cnidium officinale Makino)®] total RNAZS template2 3}o] 36~42 CU o] £xoA H4A 1083te] Hb
SAZEeZ CMVel Eo]A<l ko] 7bs3st4th. LFS RT-RPA Fwhwie] sensitivity®} specificity S
RT-PCR, real-time RT-PCR X3} wlw 3k A3} total RNA 100fg/ul 7hA] Qb A o2 CMV #HZEo] 7}
St om Wxol false-positive® WERFA] Fgkth B A oA sit® LFS RT-RPAS O]%UL CMV
AGHe TE57]FA Ai 2 3322 FAYSE CMVE 3 @AZNA 71ERT 2, A-SA X
stAY wiA A CMVE XI@hste] vlole]~® o Zeo] &8 + A& ZoE Hlth
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Biological control of Spodoptera frugiperda using entomopathogenic fungi

In Soo Jeon33), Jae Su Kim34)

Spodoptera frugiperda is an invasive polyphagous pest derived from America. It has annually invaded
to Korea at summer season since it was firstly reported in 2019. To minimize the damages by &
frugiperda, appropriate control methods should be studied and developed. This study is aimed to assess
the potential ability of entomopathogenic fungi as biological control agents against S. frugiperda.
Ninety-three isolates of entomopathogenic fungi were selected to screen insecticidal activity against
2nd instar larvae of S. frugiperda. Among them, thirty-four isolates showed 100% mortality at 8 days
after fungal treatments in laboratory condition. Conidial productivity and thermotolerance of conidia
cultured on 1/4 SDA were evaluated to characterize the possibility for field application. Based on the
characterization, about ten isolates were selected to determine the high virulence against S. frugiperda.

Keywords: Biological control, entomopathogenic fungi, Spodoptera frugiperda, conidial productivity,
thermotoelrance
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Temporal analysis of air pollutant emissions for rice prodiction in korea

M Z=5{35) 5t72436) ZIm 537), ZIA 0lse)
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w7 A Fedsyl gl wel A AAIAHQL 84 HAEo] FHI o A skdRofe HA
Hj 7)1 7k 22 A zke] 2 olqp7t HUth AR & At A HAAHo AA AT o] FojHe wEl tr]
AEHS wE3Y oo Wi AHFr Basit B3 sdodA tredEd mEF A4S 93
A Astel]l ALREE F/AE FTASE WEFS AAHINGET T F8 dV|edER wETF S
sl & AuEAg g Y4 AdF 2QFH = ASFE o8] Hd FHY tredEH wEF 4
A2 Tier 1YHS AHgstth A9 wlEASY 24 ¥, 9y g dsa2dy, s394
AE2EFE T35t BH%F*" 2T A e Tier 1 ol wat &S A4S 29 &
1A A E old77F F wjE o] 189 Ggo 2 714 Eom, EHE L 3.32 Gg, FHkelo] 1.764 Gg=
M W&ol =2 &422 vebgt) =3 & Ak 1 kg 3 #lEH-2 CO, NOx, TSP, NMVOC7} 2zt
425 g, 415 g, 398 g, 376 g o= Yelgth AJE wjEFS 20199 71E oY el 161 Gg= F
HiE o] 78 Eou, 8 Ado] 15 Gg& 1 HE °IUth AYPe EdE AAE &4 2% 549 F
3 WA Ho| A mlEFo] 11.8%E 7Y =& HEHS Hyor, 3-4Y9 ALHo| oF 58%, 9-10¥
F33o] 53% 2 1 FHE ot A& F9 FAEAY Tier 1 HHOE Fu & A4 7| ARl m
T8 w77tz wWEF A 2 AAE B4 58 & Aitel E8EE FY1AY A, 2A St
ZF AQE w77k wlE S8 Uk 4 den, FYHY ik A7 ety V1 AFE
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Finite element analysis approach for the stress of collecting part tow

hook of chinese cabbage harvester

FEAM) =742
= =

U A4k QAF T diFE AuEd 2 AgFe] b 2 vlFE AA e Fag FAEo|th b
Fv o), #E, T APAdA tFE Qg oj&Est Aot OF wF £ AP 7-8%o] T
ZE o|Fo] wiFe] Ad, 2A, o|F, HAAe FAH AAS AXH dFE Ag o &t Qo] 7AS
go] w¢ e AHolth 53] B =FdHo a7He £8 9 HA HAANA 7AS A" B
g Aoy, MFFErE Y Fol Atk wWiFFErE IR FY 92 Y B8-S GRS A
Adgor AAGFNOH, AJY FHF] AA AN SHENS AEY ool . watq 2
ATE FHLAINE o83t AJY FHRY A 1y B XA HFAY AP ES A5
}.

AAE AJE FHE A nEE HHEI JHANALS Q8 At E JuHE AP =3 A
ol 1g ¥4We slolmHo g M ZEHE 90 TolA 15 T2 Ha3} st F3) L 3 A S
719 e 29T B wFFErY HA Foloh Hu Eold WS F AEE AJY FFF
A 3E]e] FolE 120 mmZ A AASAT. AU 1Ee FAE 8 mmE AP eH ARE
SS4008 AH&3th wiF3r) et Ay FHEE Adsy] A IXNAVE ALES AAs, 27
21522 mm, AE SM45C o] IAAL AL3AT FFardde A& des YPE A mdgds

o}

s9.om, mesh Alolzi Ao HUEE wolv] 93l 3 mmz HASHAL. SH=AL W7t A5
A ke W, 23 A4, A AAe F 3719 2
Ak wol, B2 ¥olol 37HA4 2ol T3
Al 19 Ho =ol¥d HS SHEXE 21319 ~ 35.601 MpaZl E&FH%eH HAPE
0.00019 mm, ¢Fd AlFe= 1.2 ~ 6462 YENT A wE7l FhEele] A o
14.413 MpaZl =&H%oH, HEELS 0.00063 ~ 0.00014 mm, <A AlF= 2.8 ~ 412 Yebgn. Al
a7t HiEolY A5 —*Eiﬂ.v'i’—‘ = 21839 ~ 29.795 Mparl =& o ®¥HIPELS 0.0015 ~ 0.00017
mm, A AFE 105 ~ 012 Uehgth AEHOE 2 Ase] B Zmol v B4 $Yo Aug
w57 WEe] 449 AA Ao

= A - E-mail : joohyunsik0203@ gmail.com
42) MEMAT|HSET WS - E-mail @ choyj@jbnu.ac.kr
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