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Polymer Composite

Density (g/cms)

(pre-post cure)

(post cure 190°C 30 hr)

Density (g/cms)

SiCo 1.252 £ 0.0558 =

SiC2 1.278 £0.1671 .

SiC4 1.304 £ 0.3507 =

SiC6 1.359 £ 0.2086 =

SiC8 1.467 £ 0.2451 =

SiC10 1.491 £ 0.1289 -
G80 1.552 + 0.1405 1.482 £ 0.0236
G8ONS 1.765 £ 0.0916 1.723 £ 0.0582
G79NSSICl 1.797 £ 0.2093 1.753 £0.0134
G78NS5SiC2 1.888 £0.1517 1.821 +0.0852
G76NS5SiC4 1.890 + 0.0819 1.745 + 0.0043
G74N5SiCé6 1.923 £ 0.0195 1.844 + 0.0095
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G79N5CBI1 1.728 £0.1743 1.605 + 0.0193
G79NS5CB1SiC1 1.784 £ 0.0181 1.621 £ 0.0442
G79N5CBI1SiC1(70g) 2.681 +£0.2532 2497 £0.0716
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Polymer Novolac SiC TS FS IM
Composites (%) (%) (MPa) (MPa) (J/m)
SiCo 100 - 224+2.18 13.9+1.86 243+1.25
SiC2 98 2 28.0+2.40 13.8+1.00 25.8+1.04
SiC4 96 4 274+2.42 13.6 +£2.45 26.2+2.63
SiCé 94 6 32.3+2.00 150+ 1.89 26.7+2.19
SiC8 92 8 30.8 +3.08 15.6 £1.22 31.3+2.37
SiC10 90 10 29.9+£2.26 16.2 +1.44 30.0 +2.08

110 TS = Tensile strength, FS = Flexural strength 110¢ IM = Impact strength
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s - d v a d a ° oo aa o d 2
M58 4.4 auavesiuea-esiian leaneu Indmi I hdadudaneums luaaagna

AouIAZHAIMSMMseUMANINAgungl 190°C Wunat 30 92 Tua

Post cure
Polymer G N | SiC | ZnSt 190°C o TS FS IM
Composite (%) | (%) | (%) | (%) (hours) (S/ecm) | (MPa) | (MPa) | (J/m)
G80 80 - - 1 - 63 7.8 24.8 24.1
G80Po30 80 = - 1 30 72 10.7 27.0 25.0
G80ONS 80 5 - 1 - 72 6.5 213 25.0
G80ON5Po30 80 5 - 1 30 99 8.5 24.1 26.7
G79NS5SiC1 79 5 1 1 - 71 8.6 27.3 284
G79NSSiC1Po30 79 5 1 1 30 75 12.0 30.7 30.9
G78NS5SiC2 78 5 2 1 - 41 10.6 28.9 26.7
G78N5SiC2Po30 78 5 2 1 30 55 14.0 31.5 28.8
G76NS5SiC4 76 5 4 1 = 40 84 24.7 25.8
G76N5SiC4Po30 76 5 4 1 30 54 11.7 29.7 28.4
G74N5SiC6 74 5 6 1 - 33 7.7 22.9 27.1
G74N5SiC6P0o30 74 5 6 1 30 46 12.1 28.1 28.4
G72N5SiC8 a2 5 8 1 7 = 35 8.2 21.8 26.7
G72N5SiC8Po30 72 5 8 1 30 51 9.9 254 26.2

1ii® O = Electrical conductivity, TS = Tensile strength, FS = Flexural strength, IM = Impact
strength, G = Graphite, N = Nitrile Rubber (NBR), SiC = Silicon Carbide

ZnSt = Zinc stearate 1182 Po30 = Post cure 190 °C 30 hr.
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[] No post cure

[A] Post cure
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Post cure

Polymer G N CB | ZnSt 190°C o TS FS M
Composite (%) | (%) | (%) | (%) Gkl (S/cm) | (MPa) | (MPa) | (J/m)
G80ONS5 80 5 = 1 = 72 6.5 21.3 25.0
G80ON5P030 80 5 - 1 30 99 8.5 24.1 26.7
G75N5CB5 75 5 5 1 - 61 54 26.0 259
G75N5CBPo30 75 5 5 1 30 71 - 8.1 28.2 27.4
G79N5CB1 79 5 1 1 - 64 8.0 24.9 25.5
G79N5CB1P030 | 79 5 1 1 30 67 12.3 275 27.5

118 O = Electrical conductivity, TS = Tensile strength, FS = Flexural strength, IM = Impact

strength, G = Graphite, N = Nitrile Rubber (NBR),SiC = Silicon Carbide, CB = Carbon Black

ZnSt = Zinc stearate }l0EPo30 = Postcure 190°C, 30 hr.
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Post cure )
Polymer G N SiC | CB | ZnSt i 0] TS FS IM
190 C
Composite (%) | (%) | (%) | (%) | (%) rot (S/cm) | (MPa) | (MPa) | (J/m)
G79N5CB1 79 5 - 1 1 64 8.0 249 25.5
G79N5CB1P030 | 79 5 - 1 1 30 67 12.3 27.5 27.5
G79NS5SiCl1 79 5 1 - 1 - 71 8.6 27.3 28.4
G79N5SiC1Po30 | 79 5 1 - 1 30 75 12.0 30.7 30.9
G79N5SiC1CB1 79 5 1 1 1 - 73 7.6 29.4 28.5
G79N5SiC1CBI1
79 5 1 1 1 30 81 12.6 314 314
Po30

1ii® O = Electrical conductivity, TS = Tensile strength, FS = Flexural strength, IM = Impact
strength, G = Graphite, N = Nitrile Rubber (NBR),SiC = Silicon Carbide, CB = Carbon Black

ZnSt = Zinc stearate 1i62P030 = Postcure 190°C 30 hr.
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Post cure
Polymer G N SiC | CB | ZnSt . o TS FS M
190 C
Composite (%) | (%) | (%) | (%) | (%) - (S/cm) | (MPa) | (MPa) | (J/m)
u
G79N5SiC1CB1 79 5 1 1 1 - 73 7.6 29.4 28.5
G79N5SiC1CB1
79 5 1 1 1 30 81 12.6 314 314
Po30
G79NSSiC1CB1
79 5 1 1 1 - 87 9.3 335 32.8
(70g, P)
G79NSSiC1CB1
79 5 1 1 1 30 96 15.5 41.5 35.5
P030 (70g, P)

11§18 O = Electrical conductivity, TS = Tensile strength, FS = Flexural strength, IM = Impact

strength, G = Graphite, N = Nitrile Rubber (NBR),SiC = Silicon Carbide, CB = Carbon Black,

ZnSt = Zinc stearate, Po30 = Postcure 190°C 30 hr, 70g = WuUSuIMeIN 60 NSU ﬁ‘lu 70 AU
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Content Electrical
Polymer
Manufacturer Filler of filler | conductivity
matrix
(wWt%) (S/cm)
GE PVDF Graphite 80 119
GE PVDF Graphite + 64+ 16 109
Carbon fiber
LANL Vinyl Ester Graphite 68 60
Premix Vinyl Ester Graphite 68 85
BMC Vinyl Ester Graphite 70 95
Plug Power Vinyl Ester Graphite 68 39
Virginia Tech PET Graphite + Glass fiber 65+7 230
Virginia Tech PPS Graphite + Carbon fiber 70+ 6 271






