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A Study on the Discharge Characteristics of Cylindrical Sputtering
Apparatus and Microstructure
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**Dept. of Defense Science & Technology, Hoseo University, 165 Sechul-Ri, Baebang-Myun, AsanCity,
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Abstract The purpose of this study is to prepare a high strength fiberglass reinforced metal. Aluminum cover-
ing was carried out over carbon materials such as carbon fiber in order to increase their wettability to molten met-
als such as aluminum. A sputtering apparatus with a cylindrical target was fabricated to carry out the covering.
Sputtering was caused by glow discharge between the target and the two anode plates attached to its top and
bottom. As the substrate for preliminary test, a thin carbon wire was used instead of carbon fiber, and the wire
was placed at the central axis of the target. Aluminium coating was formed on the whole surface of the substrate.
The formation rate and structure of coating were varied by controlling the electrical potential of substrate. WWhen
the substrate was electrically isolated, coating with columnar structure was formed with a formation rate of 15 um/
hr. In case of grounded substrate, coating with amorphous structure was formed with a formation rate of 7 um/hr.
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Fig. 1. The sputtering apparatus in this study.
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Fig. 2. Current-voltage characteristics of the sputtering
apparatus.

skA] ot Adsiite] =t Bl Alelel] 200 V~
300 Vo] AYS st W R/eks 431t
SAEAE Fig. 20 Jegler, 7Fsks <7t
AZIAY B 9ol 7R 7|2 Yol E8le A
5 2 A0 5AZ Fo|H MR SR RS
o Uk 'R WiFe] 2Rl ofs) Ak
o oA B UIN-E Este] Ak YAket
o] F=FE0] TVl Byt ERlEUT &,
ARF= ATz M= DA, J3=rt
o 0,06 Torrd w7} 0.03 Torrd wixc} =Qict
o] dolyks wjo] A} AfFete] JAE o
Hh2lo] e AR)e}b vlwes] B Ao AR
Sk A= 300V A=) Whadete g 1 A0 7t
HAARE 4 HozRE MY vAFIHU
WSS Vet A = led,

25 2~3E AHlE 1000V ole] wbEAgto g
1A o3l WdF ol 4& 4 glom, 145
Zto] 7hsst Wit v EE 2~9EH T IRk
OF 400V oPde] Yo 2 FH 6l wito|tt.
WzRte] wo Zek=nt o] Arrke] (+)0]
o] Zk= YA} ZoA|7] whitel 71 HAETE 7]

w

Zol|A whalo| Rl om | Fgel e LEREA] 94gko.
U Moz vzl S ot Fohd I3
89S JERJIQlT &, ghAE-S 0 F Rejrg]d 2
M2 3] FHAA] el FEE S mETo]
HE]o] FEZFe] gErt A" <, FH=E &
Ao}, FFuES @A AA (Zo] 100 mm)dl]
sHA BEE|oH, Adsh =] Adll mE 219
2ol YehA] eiot), dubdo g 9 Usit A
o} 2E] PEgro g A AHE o|8ste] ARt
st JFulE Ik HRAgo] Sai[12], B e
3jalo] muto] tiFERIH], ojef 22 RleE = 3l
57} vk Hy S V1EART A el
v E3kE]o] = Holrh. & IS o83 Al
Zhgh Gl ek ol At o] 7t nusEH
o] RFMM)) ofs) WAkEo] AslE 7] wiEolH,
3jAlo] opd HoZRE HlnwA 17T deolx I
EEthE As & 5 Stk 9E o] gl
2738 A B SR ST 2 FARL
FAL B Zol= oF 40 mmolAtt.

Fig. 3& ©i% U5 AdiHs SEMeg #
23 Ao g, B AAe] oF 30 um A%
o] gFHlETo] FEHY Us A ¢ F U
o] WAL kS HAAA FES AU
ARlo]A|GE, o]2~F AIZ] BHHE SYstA e
ZAol] &Fulge] HEEAUTE 7oA ZH|=E-
e o] dojuks wjjof] eA-o] A9 eol u}
2A DEZ0 FAL} F27t DefAle Aot &,
F71F o= HAXZ] AdEQ] Ao s nEShH
AP mleto] Fig, 4(a)9t o] A, 1 FHol
= TR aF o] ERIEAT ofol| Hisle], g
AB-S AAATNA] & AE|(e1=E AR eI
B o g ujE3}l uke Fig, 4(h)o} o] HIFATE
oM, 3EHS APHS o8 ARt S FH[MN)o]
Zom Hesi. Yukdoz ~uEHY Wyow

44 722 2, vt



4 °24

Fig. 3. SEM micrographs of the aluminum coated
carbon wire.
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Fig. 4. SEM micrographs of growth structures sputtered
on to the carbon wire with electrically (a) isolated and
(b) grounded.
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