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Application of Electrets
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Fig.1. Chemical formula of Poly-p-
xylylene(PPX) and polychloro
-p-xylylene(PCPX).
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Fig.2. Decay of surface charges for
corona charged PPX films.
Curve:(1)positive charge(un-
shorted after poling: (2)ne-
gative charge(unshorted after
poling); (3)positive charge
(shorted after poling): (4)
negative charge(shorted after
poling).
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Fig.3. Decay of surface charges for
corona charged PCPX. Curve:
(1)positive charge(unshorted
after poling); (2) negative

charge(unshorted after poling)

(3) positive charge (shorted

after poling); (4) negative

charge(shorted after poling).

Table 1. Relaxation time 7; and electric resistivity pi for PPX and PCPX by corona charging.

i 14} 7 Ty [} 0 P>

Sample Treatment Polarity
(s) (Q-cm)

PPX Unshorted + 2.8xX100  9.0%x10? 9.8 X 10? 1.1x10%  3.4x10" 3.7x10%
PPX Unshorted - 42x100 1.2x10 2.5%10° 1.6X10"  4.4%x10"
PPX Shorted + 3.3x100 7.3x10° 1.2X10'"*  2.7x10'"
PPX Shorted - 1.9x10*  1.2x10° 7.4X10"*  4.5x107
PCPX Unshorted + 1L9X10?  6.5%10? 1.4x10° 7.0X10%  2.5x10% 5.2x 10"
PCPX Unshorted - 24%X100  7.1X10 1.5x10° 9.0x 10" 27x10"  57x10Y
PCPX Shorted + 1.9x10° 7.0x10* 74x10"  2.7x10"
PCPX Shorted - >1.9%x10° >7.4%10"

Thc 7, and p, were calculated from eqs. (1) and (2).

= ¥y exp(— /1)) (1); p;=7,/€€¢ (2). Where V, is the initial surface potential and ¥, the surface potential at time ¢, &

and € the dielectric constant of vacuum and the material. The p; was calculated as £ = 3.
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Fig.4. TSDC curves in poled PPX and
PCPX films. Poling condition:
Ep=3x10'V/m; Tp=140C; t,=10min.
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Fig.5. TSDC curves in unpoled or poled
PPX and PCPX films. Poling con-
dition'Ep=3x10"V/m; Tp=140C.
Curve:(1)poled for PCPX and (2)
poled for PPX; (3) unpoled for
PPX and (4)unpoled for PCPX.
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Table 2. Peak temperature of TSDC and loss modulus(G”) on PPX

No T, E, Range Peak temperature
) (C) (V/m) C) (§9)

1 140 3IX107 —160~150 —155¥ —-70 —-17 35 1359

2 140 Ixio’ 20~150 42 135

3 20 Corona 20~150 45 120 150

charging
4 —190 X-Ray —150 -—-110 -9 -40 40 120 160
irradiation
5 Viscoelasticity (G'') —100~150 —85 40 102

Assignment: ¥ 7-Relaxation (local motion of phenylene group).
¥ B-Relaxation (segmental molecular motion in amorphous region).

<)

a-Relaxation (crystalline dispersion).
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Fig.11. X-ray photograph taken 2 and 3
weeks after surgery during which
an unpoled polypropylene film

was wound around the bone.

Fig. 12. X-ray photograph after surgery
on the piled electret films.
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