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The Influence of Dry Treatments on the Surface Degradation
and Dielectric Properties in Fiber Reinforced Plastics
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ABSTRACT

In this paper, we investigated the change of wettability, surface potential decay and dielectric
properties caused by ultraviolet-treated, thermal-treated and discharge-treated FRP(fiber rein-
forced plastics) respectively for finding out the influence of dry treatments effected to electrical
characteristics on the surface of polymer composites.

For the change of wettability, the contact angle of thermal-treated specimen with the high
temperature of 200°C increased. But that of UV-treated and discharge- treated specimen de-
creased. The characteristic of surface potential decay shows the tendency of the remarkable
decrease on UV-treated and discharge-treated specimens, but no difference on thermal-treated
specimen compared with untreated one. Also, for the dielectric properties, it shows the increase
at large on the treated specimens and especially, the remarkable increase on thermal-treated

one.
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Fig. 3 Surface potential decay on discharge-treated FRP
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Fig. 4 Surface potential decay on thermal-treated FRP

el Bjste] EAT WAELE el

HAFHoR e A4S UehiA € Roirh
EAMAGAS HE524 AsE A5 vus)

Eoke o, 3d R A dst2 s FRP

¥AYE e £47) 2 Mt 3
=]

A AT F7beka @gAel
J oz Wain "rlHoez:

e itedotHietalx| AM13H A3E ‘98 9

UA Hstda|7t FRPe| B HE2t RMEH olxls FE

~B- yntreated (+) 0 yntreated (-)

2.5 ~®-20 hours (+) 20 hours ()

| ~~ 40 hours (+) < 40 hours ()

=¥~ 60 hours (+) V' 60 hours (-)

20F o] A sonous( B g0 nours ()
8 —

P

Y
N
A

— g
B—8—a g g g 4

1.0

3
N
3
3
S
by
>

Surface potential decay {kV]

0.5

0.0

Time [min]

Fig. 5 Surface potential decay on UV-treated FRP

ERAAZA7 AT Ul A3 oA
£y gRwAt 9ee &+ Ak
% 4840l FHE5T ER] Aste FA o]
AFHAN EF HHY Astel Fol 47 of
1P & # Atk

T Z7t mer MM ZAste FEE Holn
ZrE A Al7ko] Aol ol ubel Zrlsta QU

z7] d8lEA ¢e ArY FHLEL k4 A
o] ghg etk gy wRdgslE Aas
45~55, A 4gste] A4 4~5 iz &
g3t ANB9 AL 5~65 AR g Btk
A& W] QlojA, 7 E HElE Hole
Ae& d g3t Azols, HEAlzkel HAube w
2} 2k7te] zlolE HolE: ZglzulxE 2 21¢)
e AEse g, 3443 $18e o +
Uk GL3 AB7E FAT 2 Lo
=&9gog gy xV|dANNE A9 435
A Atelel A7F3E whgol AFHATE A|zho]
Frpgtel] wel A3} wkgo R oA 3 Y
F 3 FEAERY AdelA st 2w

93



Ol 0l & Yo REH UFY

| B oeated "® 1 hourtreat 7 2 hours treat

6 =¥~ 3 hours wreat “® 4 hours treat
“ AL
= L ' ~A-AdA-A.
8 s '%_v,,' AAda-aan
g * VY v v
8 -4 ’“_.‘
£ Mg X0 1
3
2 .
a 4r -~ —~ - -

B & = -:.:ﬁ
l, i d. al sl

10* 10* 10* 10° 10° 10" 10®
Frequency [Hz}

Fig. 6 Dielectric constant vs frequency with exposure
time on discharge-treated FRP

i
“B= Untreated ~®™ 20 hours treat -4~ 40 hours treat

7 ~¥ 60 nours ireat ~ 80 hours treat
L 0'0\
\ 0 -¢. 940§ ~~.\.~

o of ATDEIIX-Xyy-yyW
€
§ 3
:
g °f ®oom-
?} .‘ﬁ—.'~-.—“
°
a

N e B T

10° 10° 10 10° 10° 10" 10°
Frequency [Hz)

Fig. 7 Dielectric constant vs frequency with exposure
time on thermai-treated FRP

Mg =Y FA% fdR Aol AR
A 233 AFe Aolz A% FR(dipel ¢
gt o2 &, AR wRAM AuY A
He] ¢ ZW(crack) &2 ololH {H &0l
aA 448 Aoz A€ @4 4 A9
**‘%:EM]HL’— A7iR AL AlgEdAdn 3
Hog AL, AR RWoM 9 GFF F=2
Wt gl ARedrlg 9 abdel gels §d

94

“B-Untreated ~®7 20 nows treat A 40 hours treat
[} V- eonourstreat  ~® 80 houcs treat

©o
T

K k""’“—’“\ .‘v

Diefectric constant{ € }

o
T

10? 10° 10* 10° 10° 10 10°
Frequency {Hz}

Fig. 8 Dielectric constant vs frequency with exposure
time on UV~treated FRP

ok £3), oM d3es AR FHERY ¥4
g BE FEAIAT S$AdEE uR2 o
nm?] cave ¥ crackg& oA AWVES Z
A3 BRI EAZ AAMEE AgEg
FAgo] A5F Row YA

rum

FRPS| 4% 93¢ vixle @stael 3 2
Agst Byl S A4, @ 2 PR 98
o g ANY GAEHE v BN TS

I e Azg dunt

D2t g3tz 18 FE5 wgelA, sty 42
g W3 E Bolx AL ARdEF ARoiH
FHANIA7E BREFY nm)dl AFAHL=
g5ty FREAEE C-C 2 C-HY #3E
ob7|8ta 71F Atast AFHE LS
+3 %xg;gmog HIgs ¢+ 2
i} ddsid AN8g HELL dIHA
< ANREEG 2318 78l 44X EHE
A& B9k ol del =59 AEUH TS
std uigks Edae] Asta R Ardehe
OlFATAE s AAZ Bge] dof
% ARFE AgdEe)

2) Z¢ztel #AYgslE A% wRH H45EA

§2 Mo

Journal of KIS Vol 13, No. 3, September '98



e 99 3 Aol d g

25 dsixal Alze zzoami R
Wako] A EAES ¢ 4 ANT, 4
@34 2 HO)FAe ARolNE 5
gz old FuHe wBAE 2= A
Tse ¥4 212 ded F Ak
WA, 4% dAAEE AHgHE FRPE 9
of ol@ dgEoE Ry WHHAs)
A4 EY HAs4go] 43 Ay ¢
& qgieh

3 gsjol de Age F954 va

738 do = A, £He #ANH
5449 110}513}—‘ 2 sl Rl
29t AfAbolol M AlEEre| e} o]F BF I
o] A Ao Aol2 A’ & (slip) &
Aol Axtz 7144 AAAE ASE el
A B’

-

A QATE VNEAHIFTATEAAN FF
1984 H 7] & 7] 24 A (97-2-06) )
FYPHU LSS dHYLh

2

Ao
o

1) SHE%E, &K # "EFIEBoiboBEs
e, EFEE2EE, pp. 19, 1986.

2) M B, BIRIEE, "REEHARY w—»
WL opE”, EREa8, Vol 18, No. 4, pp.

A datMalst FRPE B Halet RME

0x

dof olxis FE

347~354, 1994.

3) EMIFE L, S E SEESSTHEMR,
HEHA G, pp. 285~326, 1990.

4) FAME, MBRIED, BAHRRE, FEE
“EAMRIC L 2 REWET, BAELESGLE, Vol
29, No. 4, pp. 180~187, 1993.

5) Takao Sakai, Makoto Nakao, Satohiko
Hoshino, Motoshige Yumoto, ‘Prosessing
of Polymer Surface by Low Pressure Dis-
charge in Gases” ERE&:E Vol 112, No.
8, pp. 718~723, 1992.

6) Fabio Garbassi, Marco Morra, Ernesto
Occhiello, “Polymer Surfaces”, John Wiley
& Sons LTD, pp. 301 ~331, 19%4.

7) MB. NEIMAN, “Aging and Stabilization
of Polymers”, H3ZATENLCTBO<HAYKA>, pp.
5~33, 1964.

8) Souheng WU, “Polymer Interface and Ad-
hesion”, MARCEL DEKKER, INC., pp.27
6~328, 1982.

9) P. Plueddemann, “Composite Materials-
Mechanism of Adhesion through Silane
Coupling Agents”, Academic Press, pp. 174
~216, 1974.

10) B 7RSS, TEREREZAS, "#D
B EEN B L UKRER T, iR
P &b, pp. 284 ~345, 1984.

11) o5 o8& "EFr} FIH A8
g9 HM7iAH 92 71AAH A HA
= 9%, 8371424883, Vol. 11, No.

3, pD. 174 180, 1998.

gt etd atsl x| H13Y M3Z 989 9¥

95



