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DLC(diamond-like carbon) ¥}2FZ2b %] 7} ) o] E(polycarbonate) A|HE 179 7+
uldol] FARAIA ALY ZALEHE #EEAT. olE fste EEIIEVolE AlHE
DLC Z#2& Zg}r=nl 3182 2H(plasma enhanced chemical vapor deposition : PECVD)
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e 7HA WSS et RANR Q18] A" At Z(free radical) €] Aol A Q1 =
(relative concentration)< FmpAzzALS AA 7 2 2719 A A He A4 EPR(electron
paramagnetic resonance) ~HEHS FAslo] AAsH Y. EPR A A3 2 5E, DLC
T2S ohA] R AW 2/ ARS YudsEwse 2719 SAHAIHEA HlE] 4 %
AER AA Fo]& W, DLCFA AlHe] A9 ¢F 60 %= A A3 fastes sz 1y
Ebuith Ao ol gk gk wWAbAALEE A3 o] DLC ¥l oA Sk ¢ duheE

AL FANA Fi= ol

Abstract

DLC(Diamond-like carbon) thin film-deposition polycarbonate specimens were
irradiated by high level gamma-ray and made observation of their irradiation effects.
In order to do that, diamond-like carbon thin films were deposited on polycarbonate
specimens by plasma—enhanced chemical vapor deposition system, and then those
specimens are irradiated in the high level irradiation facility in KAERI at the same
dose rate of 10° rad. Relative concentration of free radicals generated during irraiation
of the DLC-deposited and undeposited specimens was determined by the analysis of
EPR(electron paramagnetic resonance) spectrum at the elapsed time of 4 hours and 2

months after irradiation of those specimens. As a result of the analysis, it was found



that the radical concentration in the DLC-undeposited specimen at the elapsed time
of 2 months reduced rapidly in 4 9% compared with that at the elapsed time of 4
hours, whereas the concentration in the DLC-deposited specimens decreased slowly in
the vicinity of 60 2. Consequently, DLC thin film—deposition polycarbonate specimens

resulted in the increase of radiation—oxidation resistance.
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WARA (fonizing  radiation)S Z@ WA 89 EAFEZF(molecular structure) 2
A (macroscopic properties)S W3HAIZ 4 v} 9] A5 EH o =
WAsA 7= " 23 &5 A4 #(absorbed radiation dose)< 2], AlEhd

AR AEe] vrh adel: Etetal, B2 AR A A EE A
AL 17 0] A (elasticity), 7 #(light weight), 7134 (formability)S 3}
A 5AAE k3 Q7] widEeld. 18sk F shes §F WA Aol
= Eo] $FH(space vehicles)®] A-¢, ZdHAREE W
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3 AAdTolT Fe AR AFEE = 2 AlolE A <d(cable
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(coatings), % 713}-9-7 (electrical housings), T3 % (structural components) & ©|th. 2}

Sk A A E(containment buildings)W A H] = B ZZHAEE 23 ok

a3k Aze AR 2w Ao gk AV AN -G E=%3}(long-term radiation-induced
aging) 718 & P ongoing effects)= T Ada B A7} =3 9dek?

WALAA & Aol & g8 78 $&Foke o4& it (sterilization) B+ a54A g
(sewage treatment)®} 72 WALAY EHFH 1 oA 7HA] HEAR o2 WAL ZALE S
v ARIAA Folth e ar AL 2 HES 9% AAAE (schemes)
Z v A7 E A (encapsulation)©o]t} A (containment)S FukatA ®uhiY o Zaps
¥ FA}7](syringes), F H.(tubing), Hlo]l ¥ (vials) T3 7Z& B 2 o) gALEE Ayt H
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2. 4 9
(1) DLC =%+
Zg 7MY ol Edeo] DLC ¥ (Diamond-Like Carbon Thin Film)< Z1¥H13 #
7 | A E] 2.8 (capacitive type) PECVD(Plasma-Enhanced Vapor Deposition) A]2>
AbEste] FRAI AT, SEREAS H1Y o] FERAIAY ") AZE AR TIAIE 2G4
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- B Zg7EYo]E AlA (25 mm x 100 mm)
S; So Ss Sy
= | A" ¢¥, mTorr 300 300 300 300
| mpoloja HgH V 350 400 450 500
S 2N 24, (%) CH4 (100) | CH, (100) | CHy (100) | CHy (100)
A %2} A1 7F, min 30 30 30 30




(2) AR Z=AL
DLC ®lo] S35l Zg7lRvlo]E A9 bzl KAERI® &9 HA
AZAA A S o] & th. 2AE 1,173/1,332 keVe] AW AE z2h= Co-60(eF 89 Ci)e
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DLC % Zg7}EUYo]E A EPR A~FEH 52 ZuldRAE 447 2D 27
2 AldAA FHEAY. 7 AJHe] YYZd FEWstE EPR AFEH R FASH gk
o 2RE ¥29 e ANE AJY. o] Ao R=Hle} o] DLC 52 A &1
A Zep A=A A7 Sy Al F oHA SAHAAFANAS] Y E B sEE 27 S
AA Ao w8 444 %2 AA &5 wH, DLC S2/4AvpAd 2A AJHe] H$- oF 60 %
AR A8 YuZdsert bste s s & 5 Utk oleld dQlS ey A9
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B u 3] Ampbd Z2AE A E WAl A7
So Sy So Ss Sy
Aol Yz | ZAFSAA 2.53 421 6.40 7.30 7.33 -0.05
T ZAF270 4 0.11 2.49 3.76 4.24 6.39 0.02
ZHF ghdZ v = 44 % | 592 % | 588 % | 581 % | 87.2 % -
Al A 0.1164 g10.1340 g|0.0932 g|0.0665 g|0.0854 g -
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Asts Yol 1929 o] FH FU]|F AbAe) WESEY] AslES FAAAT = A
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A A Ze] WAFA ALEL 7] Ft(radiation-oxidation mechanisms)oll ¢]&AY Al = HRARA
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f—f}%% (capac1t1ve type plasma enhanced chemical vapor deposition) 7\] Hs At
Sotlan, oj#gt Aol it Arbd it KAERIS aiE$] WA =AM A S o
skt Zb Al tig DLC S3 22 T3 28 #3300 mTorr, Hpo]o] 27 9F
350 V, 400 V, 450 V 2 500 V, FAAZES 0%, 28 FHANAZE €5 CHE A
83199tk DLC 23 Al| 2 u& gk ek AR 1,173/1,332 keV o] ol
S 2= Co 60 AYS Abgatglon, AP 3 Baro] 10° rad2 st
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