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Figure 2 Technical drawing of special mold for impedance

measurements.

Wi BEA T E R KRB 220 SORRIZET 505, NEO TETHICEREL

T, MBE+afBE TIERY 5 Z LN TE L,

(2) SHEXEKEHY 7 hv =T
AL, BEREHOr IV, o E—F R
7F 5 A4 ¥ — (HIOKI, IM3590) CEHll L7257 —#
ZRICEMBREIKEZE X TR, ZOBRIZHER
V7 =T EAAT S L. FEEICER TR OH
Wizbd, 20D, BHEERICIE ZView® For
Windows (Scribner) %% % T\ =28, MBES DA
RAZOTDIT, S 2 < Bk BT L
T, FFROEHSMORERS, ZOMORFEICD
KR E T PP LT, 20D, RERE
ZEE L, Fig. 3 IR T & 5 2 FIECHMEEZ KR
STAZLELE RO L —TRENZEHT (7
BRY 7 P TIREEBTHDLN) FEXIRY, Y71
v = 7 ZILAEFEAEE Y 7~ Mathematica & PC
EEEAEL. AEEECKTEMZ -,

A V=S UREHE (Rg,X)
Cole-Cole I w h

Figure 3 Flowchart of equivalent electrical
circuit derivation.




(308}

AT HRBHT, LV REREBERPBENSEMET LD NBR #X—R & L,
RVBMIZR DI —AR T T I7EOT7 4 T —EERVAEITLE L BE
IZ, Table 1 @Y & L7208, ¥ONIE AL EZEB UV RADEFHE L LT\, L,
ERO XSz, BESETES THEIENBAE U), SEIZROBY OBEAREE D
HOFME LTND, £, THETOFRIZEY ., FABHRESBRICKECE
TEZERHALNERSTED[8], £ THLWLOZHAELE,

Table 1 Compound formulation of the samples.

Ingredient Material Quantity
Polymer NBR 100 phr
Accelerator activator Zinc oxuf:le (Z'nO) 5 phr
Stearic acid 1 phr
Vulcanizing agent Sulfur (S) 1 phr
Vulcanization accelerator TMTD, MBTS, CBS 1 phr, each
Filler Carbon black (CB) 0 phr
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Table 2 Tested samples for electrical impedance measurements.

Sample#t Process Rotation Number [rotations] | Sample Weight [g]
@D Polymer 0 3.5
®@ Premass 10 rpm X 5 min = 50 3.5
® Masterbatch mixing 20 rpm x 10 min = 200 3.5
@ Final mixing 20 rpm x 30 min = 600 3.5
® Vulcanized - 3.5
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Figure 9 Equivalent circuit consisted of (a) Warburg impedance (b) series connection of two- RC parallel circuits and
(o) parallel connection of two- RC parallel circuits.
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Figure 12 Cole-Cole plot of NBR vulcanized sample.
Angular frequency w varies from 1 mHz to
200 kHz.
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Table 3 Estimated C! based on experimental values under assumption of capacitive semicircle plots.

Samples Wmax Lrad/s) Ry [Q] | Ry [MQ] | €y [pF]
(DPolymer 76.655 629 314 416
@Premass 191.64 583 119 439

(®Masterbatch mixing 779.12 890 47.8 26.9
@Final mixing 1.7216x103 729 14.6 39.8
(®Vulcanized 0.73513 1040 - -
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Table 4 Derived volume resistivity and relative permittivity for evaluated samples except for cured sample.

Samples R, IMQ] | C; [pF] p [Q/cm] £
(Dpolymer 314 416 | 1.110x101°| 133
@premass 119 43.9 4206x10° | 14.0

(®Masterbatch mixing 47.8 269 | 1689x10°| 8.60
@Final mixing 14.6 39.8 5.160x108 | 127
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Figure 15 Equivalent circuit consisted of (a) single RC parallel circuit and (b) two- RC parallel circuits.
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