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st7] GAE sk stolBel= M W (deburring process):

(a) F4& daste] ddsld F< vl (patterned metal mask)E A& Al

(b) 71 st S vpx=ol] Ank ¥ ¥ (abrasive deburring)& sk @Al B

(c) 271 (b) GARFE 59 5% v diy dxstd A (large pulsed electron beam; LPEB)S
ZALekE S

7% 2

A1 el QlolA,

A (a) oA FAAR-wlol A (fiber-laser) T o] 23}e -2 0] 2 (CO,-laser) & o]&3dle] 548 Ausie= W

i

2T% 3
Al 1 el 3hofA,

Al (b) 9 ddnt gy o8], @A (a) oA wAE Bl(burr) 3, 100 zm ©]% 500 um ©]&te] Bl7} A A

.

AT 4
A 1 goll 9loA,

A (e) o 9 Fxsbe Ao Aol ofel], @A (b) Foll ZFsks ¥ &, 0 m 23 A 100 m 7Rk
o] W7b AAE = Y.

A3 5
Al 1 g 9o,

Al (b) oA SiC #Hol¥, = z2}¢lti(hand-grinder), =X A% Z&A X (auto—polisher)E o] &3}o]
Anf O FEE s U

A7 6
A 5 ol oA,
A7) SiC Ho)¥ = 320 EE 600 1] E(grit)gl ¥

O
ok

A3 7

A7l 352 2" Qg A7 (stainless steel), &FUE T (aluminum alloys) & A7 (carbon steel)$l
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AT™ 9
A1 el 1ol A,

Sl (o) o e dxstd dAapge] d2 A& AR 2 s WA 4 ps ) Y.

Al 1 el QlolA,
A (¢) o WE Hxste AAWe] Fo4= 0.1 Hz WA 0.2 Hz 1 .
ATE 1
a7 dAlE xFshs stolnels v Wl o8] v PR ddstE & whaA:
(a) #%% dustel AEse 34 vhaag AFshs W
(b) A7] et & whaze] Avk gWES Fasts w2
GARRE F5E 25 vkaded iy dastd dA ARk dHAL
ATE 12

A 1L el e AHEE 35 iAo gele] Axw WY theleE,

ol Hr
7] & & of
2ot e dEslE g4 vfago slojugl= gy Wy " Ay O dinlel o un e dwstE &
& ol #3I AHolth, Hul pAForE, B uwwe Anl U)W (abrasive deburring) ¥ tE HA3tE

A2 (large pulsed electron beam; LPEB)®] ZA Y WRiel Fgk Reolw, Y] U W
os) uugE HelstE T vkl wd Aola, 4] dEstE 54 vpaaE o] §ste] AlxzdE 1w thol
Qo A3k Zlojt),

ﬂd
Ll

>
1%

ol

o

s

I

g tho]l R =(LED) B B A= k' Z& A% oA &bH 2" (energy harvesting) 3 A7) /TS 9f@l
Agrwelor & 7P FWIRE 7IsEs Sl shuelth. LED 4AFd el Al 1 Althel A, f7]1-LED(organic-LED; OLED)
7F 29 nx® AA" Ax FA 2 A-IdHrbsAHem F P IvEE FAAF(Geffroy,B., le
Roy,P.,Prat, C., 2006,"Organic light-emitting diode (OLED) technology: materials, devices and display
technologies," Polymer International, 55, pp. 572-582). —1&ji}, 2000 th o]Z o=, 2 EA}-LED(polymer-
LED; PLED)7} AXEA mExle] @wd oz Qldle] FFHoz A4S A HAY(Bernius,M.T., Inbasekaran,
M., O'Brien, J., Wu,W., 2000, "Progress with light-emitting polymers," Advanced Materials, 12,
pp.1737-1750). PLEDS] A|zZ #A OLED Bt} 4 Hi wm=c}, OLED= dW¥td oz ZF An Yo|A T3¢

ol d e EBgd F&d J§ Ax¥r. yxFHoR, PLEDE 2¥xy 2 ARl 2o 7iwkstn AT
& FA o8 Alxd 4 Avt. PLEDY] Ax FHo] F=2 & I FFE] AW, REEA AApe] Az
£ 918 Sl "gAolth. LEDO] Az T4 59 7MF Fa% dAE T v 55 A5 S2olvh. LED7}
FE IV B BUE AREE 7] wi, ﬁ““"] ol faEgele] Hol| ZgAor AdEn. taEdo] A
o] Ao EAst= PAS FAs] A8, @ e E84 S L BAF s ddstE 5% vhaart g At
53 k. webA, dEstE =4 U}iEJ AL frZyole Ak 433d 4TS = 5 Aot

Hqeste 54 vxaE sy sl 7 deEl Al EeE 32 W7 (electric discharge machining:
EDM)(Yi, S.M.,Park, M.S., Lee, Y. S.,Chu, C.N., 2007, "Fabrication of a stainless steel shadow mask
using batch mode micro-EDM," Microsystem Technologies, 14, pp. 411-417), 71714 7}&(mechanical
machining) % #eolA A ¥+ (laser cutting process)(Niu, B.,Chen, J.,Liu, F., 2011, "Optimization on
the fiber laser micro-cutting of thin stainless steel sheet by artificial neural networks," Advanced
Science Letters, 4, pp. 810-813; Baumeister,M., Dickmann,K., Hoult,T., 2006, "Fiber laser micro-cutting
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of stainless steel sheets," Applied Physics A, 85, pp. 121-124)°]t}. Z+7te] HWH-2
S 7HRITE EDNS 9 WellA F miaa Ao 1kE AEd fus AT 5 A
HlS] w9 AIZE ARAQ] FAoluk. ZIAIA 712 EDMel Hls] B el duidem w2 A
shARE vl G aRAR] A FAoIth. HolA dde JPF wE Ax 3 Fol shtela, &% vkAaI A
HEH mlo]A2 81 E (nicro-patterns) ] A& BEsA 28 + Aok, 2=y, H AT FAsE d4
W A (burr formation) t2 Az FARA M 1@l ZAgto|th(Niknam,S.A., Zedan,Y., Songmene,V.,
2014, Light Metal Alloys Applications, inTech, Rijeka, Croatia, Chap. 5). EA o] WAHE W= Qs &
k2 ] diEle] BeFo] AgelA| &S A, 55 AFEC] A &S RYgoR FAHY| uddd tx
do] Ao A5l FHHAY AR ddo] BoXA E F& At 53] #olA due A, 5 vz
A8 2 329 Ao AdE He AR TR/, A, 2 dolAY A e odd A71E Zeth
(Purtonen,T., Salminen,A., 2013, "A study on the effect of cutting position on performance of fiber

1o e dpv

laser cutting of stainless steel tubes," Welding in the World, 58, pp. 193-204).

HE A7 g 7144, shebA B 44 gl digk izl £33, st 55 v g Y W
H(deburring process) ol#lgh et A G AGEHo| gty APATELS F=2 71AA Avt O 2 535
A oo W FHS AU (Niknam,S.A., Zedan,Y., Songmene,V., 2014, Light Metal Alloys Applications,
inTech, Rijeka, Croatia, Chap. 5; Datta,M., Landolt, D., 2000, "Fundamental aspects and applications
of electrochemical microfabrication," Electrochimica acta, 45, pp. 2535-2558). 71A% ¥FHo] A1gd &
T AZIRG 2 A7]e HES adHoR AT ¢ ded Etetar, ofds] A2 A7]9 BlEol ¥4 F
of ZFeth. wabx, 334 oA Wol, W Aol FAE WES =ol7] A% A &S A& mlola
2WE(micro-burrs) & AAS7] f18] 48] AMEEo $koh(Lee,S.-J., Liu,C.P., Fan,T.J., Chen,Y.-H., 2013,
"Deburring Miniature Components by Electrochemical Method," Int. J. Electrochem. Sci, 8, pp. 1713-
1721). oA FAoNA, ANAAEA AEE 33 X2 st H4d0] A} wabA, 554 A ES] 334

o4 F 449 AH F4o] AeAolry, Huel, Alwe tH® el A @ 27 A&Hew Bx
93 i,
O~

3 Hx3lyl A& (large pulsed electron beam; LPEB) FAl(irradiation)”} 8 F<4% 2 mixjd] thsh
Avl W (finishing method) 224 ==t (Okada,A., Uno,Y., McGeough,J., Fujiwara,K., Doi,K.,
Uemura,K., Sano,S., 2008,"Surface finishing of stainless steels for orthopedic surgical tools by
large-area electron beam irradiation," CIRP Annals-Manufacturing Technology, 57, pp.223-226). LPEBE
ol g3t ¥ v} FH(surface polishing process)> 3H4-F3td FAHolar FA B A9 =g 33 &
de BAANTIA 7] wiel de] AgEo] vk ATl o= Ml&adHolal AlRbH kA ggolth, LPEB &
Abell digk A8 AES 55 5 A9 129 dvk, A3 2 dd #4845 FJtH(Zhang, K.M., Zou, J.X.,
Grosdidier,T., Gey,N., Weber,S., Yang,D.Z., Dong,C., 2007, "Mechanisms of structural evolutions
associated with the high current pulsed electron beam treatment of a NiTi shape memory alloy," Journal
of Vacuum Science & Technology A: Vacuum, Surfaces, and Films, 25, pp. 28; Zou,J.X., Zhang K.M.,
Hao,S.Z., Dong,C., Grosdidier,T., 2010, "Mechanisms of hardening, wear and corrosion improvement of
316L stainless steel by low energy high current pulsed electron beam surface treatment," Thin Solid
Films, 519, pp. 1404-1415). 38k, &5 =9 W A9 35 £§ 2 ASuz2HH 589 AS2F(re-
solidified layer)o] w2 38} RbgA3 7 724 oo gk 43 AS 2t Aoz WA (Kin, J.,
Park,S.S., Park, H.W., 2014, "Corrosion inhibition and surface hardening of KP1 and KP4 mold steels
using pulsed electron beam treatment," Corrosion Science, 89, pp.179-1838). Zr2ji}, LPEB A &]<] tiWH
Aol dig A7F A gl AAHolth. (Okada et al. & <+ LPEB ZAME o] &3 UMy ¥4 7teAde &
Q18}9lth(Okada, A., Yonehara, H., Okamoto, Y., 2013, "Fundamental Study on Micro-deburring by Large-
area EB Irradiation," Procedia CIRP, 5, pp. 19-24). o]E-2 EDMo| ¢J8] A ZH Z(holes)d FAjge] A
d HES AAsdY. aRlel= Etskar, LPEB AR WY &b deolA Ad 2 7IAA Jheat 22 v
g FFY TA el Axd HF ALEESC s Ag-Hojof gt
1 £, LPEB A AEshe 24 vhaasl gugos $ant. B4 vhea 3o A9E
Bl A Aek(fiber-laser cutting)ol <& AZHAC. vk tW 3, LPEB ZAF 9 LPEB-A 95 t]H
A g Fo] FALHAEN 7 AR (scanning electron micrographs; SEM)S ¥2glo =4 H7}
up==10) s WS LPEB A ¥ UM S AREE stolBE|=E oY el o5 H A
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w dge] 542 ddstd 5& vkaae] solBIs g WS Alwss Aot By FAHo R, d
Bste 55 vpadel] dvp Oy e s 5 d dastd AAlE 2R stolBe|= gy iy
& AlEsks Aotk ol=M, IHshE T vpaAo] BE(burrs)S v B R AASA B SRS W
Al Wgorn -3 F20 fdstd 55 viAaaE FSstaa dv. B3, Arier 2 S F2] H
Hstd 55 viaas o] gete], Ao FH oy Fojol fle aEHS LED & 5% ¢ =S

A7E 545 Gyl fske, B oddye, 7] 9AE xdgshe twe Wi (deburring process) &

S
ol
A
tio
i)
a9
gﬂ
2
B
(T
ot
i,
ol

2l (patterned metal mask)E AFstE GA;
(b) A7) HEslyl F4 v vl vy F (abrasive deburring)S F3stes WA, 2

(c) 471 (b)) SGAZREH 58 % vixdd d Hxsld @AAW(large pulsed electron beam; LPEB)S

v are ddAdel glolA, A7l @Al (a) oA FAdf-wlol A (fiber-laser) = o] 4kshghA-2] 0] 4 (COym

e

)

L,
of
o

o
12
>,
2
9
pac
2
>
0%
N
=Y

Al (b) 9 Aul el &l 100 wm ©]’F 500 pm ©]8-] W (burr) 7} Al
2 ool dAAde] glojA, A7) @Al (¢) o tE HxslE AxRel FAbe] od 100 m wIREe] Wb AA

wourge) QaAdel glolA, A7) @A (b) oA SiC Aol¥, W= Lehelt (hand-grinder) EE A% Fo
% olgstel vk tMPe FYT = vk,

B o] daAfdel glojA, 7] SiC #ol¥ = 320 = 600 LE|E(grit)d 4 U

Bouge] daAdd] glojd, ¥ W we o
Bag bl 4 9dem, 2 FY A7 15 und
n

4] (auto-polisher) =

Y OUNs s 7o 55 v ARE ¥E A9
ATt
ol ARgEE T35S 2HlE A (stainless steel), EFUH

9
loys), ¥ €7 (carbon steel)¥ = Stt.

o] dAAdel lejA, A7l BAl (o) o Wi dxstE Ao da AE AR 2 ps A 4 s
e} o
=

=
=

ot

wowe] Qe golM, 7] @A (o) o HY BxshE ARl FuaE 0.1 1 WA 0.2 Hz I F
oAct,

17

EE, B owge, ] v ZFshs Uuy gel os) OmYd Ause 3% vhaag Ak
(a) F4g Auete] ARsty 34 vprag ATsE W
(b) 7] ARehel 4 vhao] Avk UMPS FAsE 9A; 2

WAZYE $5E F4 vheade] By Bsskd A4S 24 B,

=
EE, Bodge, 2 ouve] 0 Austy 3% vhaag olgslel Az w4

ot
)
S,
to
I
il
2
o
%
)

e £
2 odge Agste 3% vhaae selngs v

o

el

rj;i

& AozA, SiC HAely & °&F dvt ¢
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A (patterned metal mask)

PN
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= AH83
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o
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Z3IHE 3 10-2016-0088060
o el waw, A7 @A (b) o Ant T e oJa 47 A (a) olA EAsE W (burr) 5, 100
| }9] H 7} 11]7‘]%‘ T der, Bk sAlE 100 m o] 500 /m ol ste] BZF A|AE S 9l
TEeol mEH, A7l GA (o) o i Hzste dapge] At os) A7l GAl (b) olA Rk B
0 pm &3 WA 100 pm wRke] ¥7F AL 5 QU
A FEde] wzw, A7) @A (b) oA SiC #Holy, M= Tl (hand-grinder), T A5 ZTA A
(auto—polisher) 5& o]&3lo] ddul WYL 88 4 9o}, oo AsHE AL oy},
A F&do] wEw, 7] SiC HelHE 320 BE 600 2 E(grit)d & o}, olo] AFEE A2 ofyr).
d T m=d, E i mE oy s F3F $o 55 npade] AR He A9 3
A g 9ed, 1 A77F 0 m o) WA 15 im °8td 4 iz, wEASAIE 0 um o)y, o]l Ag

ol h.

[

?{N 1

4%

A FEdo wazw, B ugold AlgEHE F45& 2 @27 (stainless steel), ¥FvE - (aluminum
alloys), ®©a7Z(carbon steel) o] sFE = Jx, uhAsAE AISI 304 =©HIJg=7o] AE"E
RO}, olof A= AL o).

d Fdoo w2, A7) @A (c) 9 tE AxstE AR a2 A& A2 2 ps o WA 4 ps o3k
o g Jom, v AE 2 us olu, oldl A== AL oftt.

d Fdool wEH, 4] 94 (¢) 9o WE dxastE AR FugE 0.1 Hz o) WA 0.2 Hz olskd
dom, uiFAFAE 0.1 Hz o|u}, old AFEHE 2 ottt

Ee, ¥ ouge, s uAE e Oug Pel o8 Uwge Auste 345 viade] B glelth:
(1) 742 Ava] Aese 34 njaas Agas v,

(b) 271 sidste 54 vp2A0] Anp O " S 35t

rir
i
N
SE,

)\}\ql

[AAd 1] dA¥ste 5% vpxT9 Ax

B Ao AMgdE HelsE F& vupA=7) AIST 304 2H| Qg A7 (stainless steel )02 AxEHJQoH, 1 o]f
= oAl AA AgelA JHE dE AMRHE FE T shvolr] wiEeld. e 1 mm o FAR B
(sheet metal forming)dl <&l AAFEQITE. AISI 304 2E|AE) 274 33 o] [F 1]o Lokxo] o). 3+
T2 & 19 AAlE uke} Zo] 54 mt~aE FAdshy] Y8 PR ]X1°ﬂ g Az HES Eg 4

2 BAat7] 98] SEMol o9& EXE JAS & 19 (a) WX

At 34 Bt A¥ 9 I L9 Fe 2SI "FEES B Al
£ AgolA, 500 W o oA HE 2 80 mm/s 9 TH FE

71A19] b=l 20 bar 2 AAE U},
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[ 1] AISI 304 =°EIE27e] &3 x4

Fe C Cr Mn S Ni
=% 70 0.08 19 2 0.03 10

[8Ad] 2] 2% vhazde] ojs ok tlejel, [PEB 2} s % sloluzls Tuy

AAl-dol A A = A A9 Aeldk FRe] vnE wWo] T4 whad Ao S
go|ola, WUE db= LPEB 2AMG AL, U] sl LPEB-A9d tiug whie A}
o|Att. Amf Tl 320, 600 FE 1200 L] E(grit)9] SiC #HolHE AMEste] AR = rt. v}
Ho A9 E agkelr (grinder)e] 34 £%E 15,000 RPM 2.2 AAETt. LPEB FAE ZEk=ul 7]A4¢1
ofZ2 3 ZIAZ AR I AW dlolA AT W U] ofZ3 7]A] ¥ 0.05 Pa 2 AA U
FT5 2 T APolollA ThEE ARELS 29 oUXE Eot=wt VAE &34 7IHe] ZHo R olEAXIt.
o]l AR 7| H& ApololA X/Y & wef o]ttt W] A= A% 60 mm ©|th. LPEB ¢ ouyx] ¥

. s el o

A
&3 stolrndE Uy
2
kS

FH

Lo

B M9 AREE GEoA, A Aedel 4 Ba, 2 X 2 IYE(grid® FANES sel, 35 vhadd
Ede] #UAeH ZAFHEE v}, LPEB 2AFe] oux] wWmE 7k "aelAq 10 J/em 2 AAQE . LPEB 9
B A% AR . dlsh clIs P Ak AT BEE SIS,

2 psolil, A FI5E 0.1 Hz $ A

Y AgshE slolBEl= gy WS F5 npado] tid HAstE oesy e okt

7] Y& AT, StelEs gmE FA Fetel, Avl gwFo] 320 2 600 1T EC] SiC Ho|HE A&

o] FaEQlar, o] %ol LPEB ZAMF S E ATt ol ® A SEMel o] EFE mW ARS o] 88t Ut
A7 w4 vk o] Aolel Kol SAEJI, Al A deldt twE W e

ulael7] $le) Hahel k.

= 2% vk vW® W, LPEB 2AF, B LPEB-A9® HWY WS ARSStE stolnl= tny e A<l
RARLE EASRL gt dvk ouR e ZIAA E4ll(grinding)oF frAREE, Z1oo]fE Awk v o]
SiC §4zksh ® Apojol]l fitel Avp wpiE ARgste] Z]AH o mAE] B W] BE ddsty] Wiolth. o
xHom, LPEB A= tHY 34 B¢ 559 &4 % T8 AL TG LPEBE XA Bt §4 4
T (thermal gradient)E Fi=ste], we} F& vpaa Apele] HH-S(splices)o] & 371‘/} SuEoRH
w4 vtaARRE BE 2D £ RS vk w278 2 Heh 42 BE ‘/P 715 27191 100 g
7b A% AdRRE FEHATG. & 38 FAf-deld A9 F owE I Fo ”“Zii]ﬂ‘% AiE HEe] E

AEE e,
B f-elold el $4 MEEel 1am £ AISI 304 2l o
ks o] vpk A71ol MEe] BAF-delA AW F wAY W EW YA BHY. % 10 BA
AY (@ - @ 7 9 2 %49 (a) ~ (@) o AHHew ugHt, FHH-elA

A

o
ddel e Hu dolg 5
m W= Ho 27] 313.02 um o).

, U
T4 ol AdE HES AZH 54 viad Atele Wl IS PAstY, 54 w3k LED &xke] W] A
x5 AS B 5 Ak olgg A, txFdo] A FAE JAES AYE] a7EHe= BYe] H
I, -9 F Advk. WA, 55 vkaa Ao g IS Il W Aol A AREE AT At tHE
o] AL, FAH T XFHE WEY WHF A= 38.01 m P, AHolL 11.23 m WA A =Z7] 52.60 um
Ak, °F 50 ym BT} & A7]e] WES E 3o ZAIE upel Zo] dnp o s Wl o] Aol AHEHA AA
=] ATt

LPEB ZAb= vk ujw® st obds] goldt Ads dehlgiet. IRE wEe] Hd A7lE 222.92 m
Aok Hdl 271 283.04 gm 3L, HA A7]E 99.08 g ATh. 100 pm BTE 22 A7)0 BlEE LPEB FAl]
e gt ow AU
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stelBe= viuw e, oA AiE wheh o], vk tiw ™3} LPEB Z=Abe] Adte wWelth. = 2(c)el =
Al ubeb o], LPEB ZAb= vk tWRE S5 vhaa Ao SHJTE Al ] deld WHE Foll stols
= guE By Fo ARE w277t 7 A ARE wEe] dd 271 1017 m glen, o F
Afr-elolA dek Fof Aol waf 91.6 % sl Aolal, vk twy $-9] Ao Hg 67.8 % Aaw Aol
el Al A7) 12.32 m Sk = 39 uERd wks} o], wEe] A7)0 4t B 23 oHy WUy

(harmonic deburring process)ol] 28] &#3] 7FAE AT},

% 5¢ Qnh Ty 34 Fo) B vhaz Aol SEN olnAE UEith. vt Owey FAEe WES G4
2 AAT # Al Ted, 4y A 2209 MES drk Ouy 39 Fol o8 dolasl

Yol SiC AAEL ALg3te] vk vhwE fursls] Wi, SiC 9 ) 1
o 9 AAL AR @ WFe] AR A A, 2

= WY Aye ddshA] &gk
. AlY7E, AISI 304 iEﬂ 18]~ AJER gHEolzl & npage] ujg- gk FAR d, Sdd A4E HE
< AAE F gldvh. dv gHE WREe S5 npade] g3 g *}351% 1HE W 5 shubolAIRE, o]
e 71 Fuek B4l 79 A3 (fracture defect)o]th. gk F% AN EE & 5(b)o] /HA g niel Zo] A
ul wiEe] o3 HA sEd 5 ATk A mego] faEHole AS AASE VMY T8 Wgo|nR,
gy el o fatE #IdELS LED 4 Ao S&E gAase] s A AL = 9

<Al 3-2> AEstE 5% viiT Are] dAvp e ¥ Wy

% 62 LPEB 24} Fo 34 vhaze] mwl o) SEM oW AE etk EWelA UE wel gol, & 5ol
o v} timgel s, 100 m Ao% wh§- 2 2719) BiEe] LPEB 24 Fol Atk MBS WE
FHE BYFAA A FO 47 WS 8§, AL GAY 9 ARy A GaeR, 100
m BT} Ae 719 HEE LPEB £ALE o) §@ Hely Wel sl Asb4ew AT LPEB £AHE W5
of # vhaIEe] AARES wolxm, o we MES MRS A AloF EQ F4 vhaaRve 9%
3ieh, olel@ WAIFE % 20] AAlE AN gleh,

<AA[Y) 3-3> LPEB-A| ¥ "M HS o| &3 Aestd g% vpiT 4| stolHg|= tiuy WY

M J1EE Y ANZRE, B AgAES dvk BAS /122 @ Uwy g 9 LPEB 241 ey
& vhaze] dvh gyort WA 9k RS £5T 5 QAT dvk #4 % LPEB R FHR-0

r_{

o4 Avtel ols] AR F& vizzel tud PelAel Ewe 34 L el vk F g w

Ad 5 gt W 279 @A JeEdth, mebd, LPEB-AAE uPe o848 stoluds tmy Wy

B 276l FsA BE AANA A9 AdHA, stolus PP Pl dvl tuPe] HH SEi
q

oF2 24 vlad Ao FAH 7 AgS WA Sr] 98] 3,000 RPM o2 A A F AT}

= 78 LPEB-AE ouy $A Fo 55 vpaae] wwl o] SEN ojnAE ekttt L 3ol EAE whe} 2

g b = k. 97 4 wle|ARWE H7]9
H A% I 3‘?91 & vk AelA] BEE A gkt o
#l 2RE a@c, AdA DA, 100 m
Hop & HEL Avp gl o8] Ao AAFUG. 1 F, FAA GANA, 100 m Bk 2 HE 2 o'
9 o] WAHE WEo] LPEB XA 98] &Aooz AAATE

[HAd 4] & g2Ao] oish fu™ WHS9 a3

8(a)& vl UWE TA 9 55 “}*14 A 92X E Yepdoh, A7 AR 2R SAHE X
(surface roughness)(Ra)¥ 220 + 18.44 nm QYt}. = 5 9 8(a)olA] #=H nie} o], Anl o=

=
| £ ge] 2R 4@5191@ 1 SiC Holsl 2 34 AAEReE 9HE Al Sic YAEE
Q% A & AT, dAnk OwE 5o, AL @5 FE(chips)ol B4R & AT E@, o5L HA SiC
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>1E

T vhad AoldA ol E® £ Qov, 2 dvt dA4RA Aead. med, 4 vhaa
wRe vk Ol Fek ANE 5 WE =

>
L &

%= 8(b)ell yebdl ukeh o], LPEB FAF 5-9

v
Ip
-
>4
1
Lo
=3
E
T,
>4
)

o
e
41
K
=
ot
L
N
o
o
o
20
ol
oy

= 418 £+ 63.6 mm a’ioﬂi ol& OduP ﬂﬂi%% 9 Ao

o]agith. LPEB-AH ¥ &< wixd 4o W 2WE

FAEHET 4 22 FXAo|th. ol @ AFEoA =AW upe} o], LPEB AP & T AdH
A olE S (craters)S BW ZWEO Zvlo 7|98 4 9}, £4do] FEET A WG nEE 429
Al &8 92 T LPEB ZAF w9t W Al Adely AAES FUAlE 4 dvh(Zhang K., Zou,J.,

2
Grosdidier,T., Dong,C., 2009, "Formation and evolution of craters in carbon steels during low-energy
high-current pulsed electron-beam treatment," Journal of Vacuum Science & Technology A: Vacuum,
Surfaces, and Films, 27, pp.1217). AISI 304 2ElQle]x7o]l 3l (MnS) THES ﬂ"é}ﬂ 271 w2l
(F 1 #x), = 8M)ollA yehd npel o] 82 A o]ElEo] LPEB A Fol W Aol A4¥AT. 57t
How, ?‘5&3 & 2AYAES EIetke 27] vdd FW E2A o] LPEB AR 371 T EH Aol A

Zol ¥ "zl vbEEE &5 2 ASuE 8 &
o7 #d3 W HAHE I
2 AT 5 AT, LPEB-AdH ¢
o

[AAle] 5] LPEB-A2lg EdH] oist 224 A3ke] 712

LED 2745 AAE] §8 103
NEEE R R
A28
]
A

Ea

. A= (standard calomel electrode; SCE)¢] 715 = (reference electrode) &= A}-8-%|
, MF dZFo] A= (counter electrode) &8 AL EHATE. AISI 304 ~HQE A7 AulEx] e TH,
A A 39, 3LPEB-APE ®Ho]l dafjde] =FHAY. AlgE #e] =F WHES 1o 2
;A AFEE(,) BT AR Bk gk vaE ok, d7)3ke A9
o] 1 mV/s & 2AEEE YA, A9 B He= 7HHF§IE A9 (open—circuit potential; OCP)ol th
3 200 WA +800 ik, AlR Hell, 71ske] o] Aol 30 & FF =FHo] AGE 0P o =eahal

32 o o rlo
S}

3

ul

Bl

HN

m\U

fr

mi Ju

ol
X
o
=
o

K
ol
i
9
dz
1>
L
do
=

i
=
«
w
o
=

>,
juj
(o
_YE
OE
lo

9+
9 v 208 gea.

9t

B4 AYE FAE AeHA e wd o And o o A

AL F2A A9l -352.9 mV/SCE oAl -56.9 mV/SCE 2 # A3 ZF

N ragel RS golel e e AWATE AolA, A AL w0 o sl Ast Fe
o weha, LPEB ZAN] me F7hE 34 A9e wes wwel gid 24 Age) AHAtE A

o}
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[¥ 2] LPEB ZAF A 2 59] AIST 304 ©f thdl 24 MFE

ECDI‘I' i(‘Dl‘l' 5 Rp = v
(mV/SCE) (nA/em”) (M€ cm”) (mm/y)
HE|Ex| 2 EEH -352.9 1.498 0.01784 17.12
IS o] Mt -312.8 0.5865 0.05272 6.703
LPEB ZA} -56.9 0.0065 2.068 0.0743

A dFee] Wk w3 LPEB-Aeld Fwe] -4 Aol NdEAEe HERHAT. AIST 304 2EIQIE A7
A% AYHA e FHe B4 AFUEE FAG-wlol4 AW F 1.498 pA/em oA 0.5865 uA/em

Sk, o] LPEB EAF ol 0.0065 pA/em 2 H% At ddole] WA RYE, 248 A
=r(working electrode)(7]¥)¢] {2 &ST= H2 dRdzd dis)] A8 o=z H#evi(Li,C.-~c., Guo,X.-y.,
Shen,S., Song,P., Xu,T., Wen,Y., Yang,H.-F., 2014, "Adsorption and corrosion inhibition of phytic acid

calcium on the copper surface in 3wt% NaCl solution," Corrosion Science, 83, pp.147-154). u}z}A,
AP2ES HHe] B2 &%= LPEB ZA ol dA3%] Zad & S vyl

LPEB-A &€ ¥l H2 540 uig B2 Mdd A7E5ES, LPEB-Ad W F2 Aol F2 wk3o] =
+ Al2’dE(second phases)S AAFo=ZA MEED F IS WP (Zou,J.X., Zhang,K.M., Hao,S.Z.,
Dong,C., Grosdidier,T., 2010, "Mechanisms of hardening, wear and corrosion improvement of 316L
stainless steel by low energy high current pulsed electron beam surface treatment," Thin Solid Films,
519, pp.1404-1415; Kim,J., Park,S.S., Park,H.W., 2014, "Corrosion inhibition and surface hardening of
KP1 and KP4 mold steels using pulsed electron beam treatment," Corrosion Science, 89, pp.179-188;
Grosdidier,T., Zou,J.X., Stein,N., Boulanger,C., S.Hao,Z., Dong,C., 2008, "Texture modification, grain
refinement and improved hardness/corrosion balance of a FeAl alloy by pulsed electron beam surface
treatment in the "heating mode"," Scripta Materialia, 58, pp.1058-1061). AISI 304 2H|l&]27o] -5,
MnS $Hi=3 & Al24e] LPEB ALl 943H AAD = AdT. vleSE drEEe] T Sdo] W A A

ACIEl e frkekn aefeld el L9 A A9 A Gitting corrosion & SIS AT, a2l 29

CIEIEE WA S Al A 240 F A ABHOR, Y A £ 1P el o) o4

9 & e w4 AR Al G TUE @ AT EY B FET AHHE 3 Gl LB &

A T el 54 9 R ned APt 1 SN, 35S 83 wed 33 UHS e 345
2=

A3E =S AxsA BT 4 Adri(Escudero,M., Garcia-Alonso,M., Gonzalez—Carrasco,J.L., Munoz-
Morris,M.A., Montealegre ,M., Garcia Oca,C., Morris,D.G., Deevi,S., 2003, "Possibilities for improving

the corrosion resistance of Fe-40Al intermetallic strip by prior oxide protection," Scripta
materialia, 48, pp.1549-1554). wW&}A, o]gjdt FL LPEB-Az® FEHo gk F22] g 7joqdd 4=

AT A, HEstE S vpaadd digh oW o] vl tiwE, LPEB XA H LPEB-A ¥ ¥ E Wy
of o3 FHHATE. ZHzte] s W] A A Foll AFE ¥ Vs SHATFoEN HrEANY. A
uf o e W 50 m Bk & 379 HES AAT F U0l WIAHY. 5% vlaTo| g LPEB A=
100 wm Bk 22 A7]9 HES a4 2 AAT & k. &3, dde Sde A" HES LPEB A}
of o3 AAE & ATk Awk oW L LPEB AL & EF7F AAS s Bo] Av]el dHAE JERIIY] wE
of, &% wixIe sk t WHE HHselr] 98] LPEB-AE twE o] A= vk, LPEB-A U
gy W = 2FE Be 7] 9 Ealee <dnk t¥E 9 LPEB ZAbe)l Hlawsle] @A 3] AAEUTE. ]
WE 3o gu gad w3 AR, 5 vaae] W g g 9523 AbelE LPEB-A Y ¥ UH
B o] mwelA #EEAT. FrA e, wdd gk A AF-S LPEB A & #A ] AAEHAeH, o=
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: K] 2|E|X] 222 AISI 304 AE|QIa]AZ 1
: EH F-go] A HEEHe AIST 304 25 OpAF| -
: LPEB-X{2| £l AISI 304 2 0fA3 ' E
2
= 3
E :
oF E
R4 E
600 S N M S S MRS, WS N
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2
BAil My 2 (logli], Alcm’)
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