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1. IIR E4& (Butyl Compound)

i & A B C D
Polysar Butyl 301 95 100 100 100
Neoprene W 5 - - -
Stearic acid 1 1 1 1
Zinc oxide 5 5 5 5
Aminox - - 2 -
Antiox MB = - 2 -
FEF (N550) black 55 55 55 55
Sunpar 2280 10 10 10 10
SP 1045 7 - - -
Sulfasan R - 2 2 -
T™™TD - 3 3 -
Cumate - - - 1.25
Tetrone A - - - 2
Compound viscosity 65 64 68 71

(ML 1+4 @ 100C)
Scorch time

(minutes @ 125C)

>25 25 20 18

HOERERS (minutes @ 165C) 75 21 21 22
Hardness (Shore A) 58 56 65 53
Moo (MPa) 22 14 14 1.6
My (MPa) 75 43 29 5.3
Tensile (MPa) 12.5 12,0 11.4 12.5
Elongation (%) 530 600 710 590
2REIL - 16 weeks @ 100C

Hardness (Shore A) 75 53 63 53
M0 (MPa) 1.0 1.2 14 1.2
Tensile (MPa) 1.4 7.8 6.1 9.4
Elongation (%) 400 640 640 650
LREL-@ 125 (weeks) 15 5 5§
Hardness Shore A) 80 38 66 40
Moo i MPa) 3.4 0.3 0.7 03
Tensile (IMPa) 57 0.2 13 0.5
Elongation (%) 230 1200 610 840
PREL-@ 150T (days) 21 4 4 4
tHardness (Shore A) 67 50 64 49
My (MPa) 150 24 06 0.8 0.8
Tensile (MPa) 3.5 53 2.2 6.3
Elongation (%) 220 700 610 720
ZRE(L-@ 175T (days) 3 1 1 1
Hardness (Shore A) 72 25 25 30
Moo (MPa) 1.6 0.1 0.3 0.2
Tensile (MPa) 25 0.1 0.6 0.2
Elongation (%) 190 550 150 630
ZREL-@ 200C (days) 3 1 1 1
Hardness (Shore A) 72 - - -
M, g (MPPa) 1.5 — - —
Tensile (MPa) 1.5 - - -
Elongation (%) 150 - - -
RIFIEFE - @ 200T (days) ¢ 2 1 2
Hardness (Shore A) 62 - 15 -
Mg (MPa) 26 0.3 04 0.3
Tensile (MPa) 1224 1.2 1.1 2.2
Elongation (%) 410 880 950 680
\ol. change (%) +11 +4 +11 +3
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2. BIIR ¥ CIIR &#& (Halobutyl Compound)

[:M B E F G H J K
Polysar Bromobutyl X2 100 100 100 - - -
Polysar Chlorobutyl 1255 - - - 100 100 100
Stearic acid 1 1 1 1 1 1
FEF (N550) black 55 55 55 55 55 55
Sunpar 2280 10 10 10 10 10 10
Zinc oxide 3 3 3 5 5
SP 1045 ~ - 1.75 - -

TMTD 0.3 0.3 - 0.5 0.5 -
Aminox ~ 1 - - 1 -
Antiox MB -~ 1 - - 1 -
Maglite D 0.1 1.0 - 1.0 1.0 -
Compound viscosity (ML14+4 @ 1007C) 69 80 66 73 78 69
Scorch time (minutes @ 125C) 10 5 19 14 >25 15
HIFEBEERE (minutes @ 166°7C) 8.5 12.5 12.5 11 26 14
Hardness (Shore A) 50 57 53 53 62 56
Mjmw (MPa) 1.8 5.3 2.0 2.0 3.9 3.1
My (MPa) 8.8 - 9.0 10.2 11.8 12.5
Tensile (MPa) 13.9 13.7 12.5 14.1 11.8 14.5
Elongation (%) 480 280 450 420 310 360
TRE(L—16 weeks @ 100TC

Hardness (Shore A) 61 62 63 55 55 59
M (MPa) 3.1 6.5 3.9 2.0 5.7 7.6
Tensile (MPa) 9.8 12.0 10.1 8.0 11.2 9.6
Elongation (%) 320 200 250 320 200 270
PREIL-16 weeks @ 125C

Hardness (Shore A) 55 63 54 46 68 55
M, (MPa) 2.4 9.0 4.9 1.0 4.3 2.4
Tensile (MPa) 4.6 9.4 5.0 1.8 7.6 3.7
Elongation (%) 270 220 220 230 190 180
TREL-@ 150C (days) 21 21 21 16 - -
Hardness (Shore A) 43 59 57 75 59 50
M (MPa) . 0.7 2.9 1.3 0.3 3.0 . 1.6
Tensile (MPa) 0.8 6.3 1.7 0.4 5.4 1.8
Flongation (%) 310 230 270 550 220 200
FREIL-@ 175C (days) 2 4 2 2 4 2
Hardness (Shore A) 37 55 50 36 53 53
M0 (MPa) 0.4 1.8 0.8 0.4 1.5 1.4
Tensile (MPa) 0.7 3.6 1.4 0.8 2.5 3.1
Flongation (%) 430 250 370 350 260 360
PRE(L-@ 200T (days) 2 3 2 2 3 3
Hardness (Shore A) 37 51 45 40 57 52

360



W b BC Aol R =l ALy

M, (MPa) 0.3 1.5 0.7 0.5 1.4 1.2
Tensile (MPa) 0.3 2.7 0.9 1.6 2.0 1.2
Elongation (%) 320 250 370 370 220 120
RMATEIL- 4 days@ 200C

Hardness (Shore A) 20 47 37 37 50 45
Mo (MPa) 0.6 4.1 1.3 1.2 3.3 2.9
Tensile (MPa) 1.8 8.3 5.8 5.0 7.1 9.1
Flongation (%) 220 200 290 300 190 240
Vol. change (%) +75 +43 +51 +53 +36 -+36

# 3. EPDM K& (EN#E)

TRE{L-@ 150T (days) 21 16 16
A ~ L vN Hardness (Shore A) 81 55 53
i1 i
r}?(lesar EPDM 346 00 - - Tensiie (MPa) 55 25 2.5
Polysar EPDM 545 _ 100 - Elongation (%) 60 30 30
PREIL- 2 days @ 175C
Polysar EPDM 6463 o ) x
Stearic acid 1 1 1 Hardness (Shore A) 75 72 80
Zinc oxide 5 5 5 M (MPa) 7.1 5.9 10.6
NBC 9 9 9 Tensile (MPa) 9.4 7.6 10.6
FEF (N550) black 55 55 100 Elo“;‘?“(%; . 130 120 100
TR — 2 days @ 200TC
Sunpar 2280 10 10 10
Sulfur 07 07 0.7 Hardness (Shore A) 74 70 76
Sulfasan R 0.8 0.8 0.8 My <MP3> 7.6 - -
TMTD 08 0.8 0.8 Tensile (MPa) 7.6 5.3 4.3
MBTS 4 A A Elongation (% ) 100 75 70
' SRR LI - 4 days @ 200C
ZDBC 1.5 1.5 1.5 R‘:‘lﬂl%m%’ﬂ: 4 Y
Compound viscosity (ML14+4@ 100°C) 55 65 100 Hardness (Shore A) 66 64 61
Scorch time (minutes @ 125C) 10 10 13 My (MPa) 3.1 2.4 24
. Tensile (MPa) 15.1 12.4 15.7
HNERFE (minutes @ 165°C y
Hﬁd A (St ?) ) 1? 101 Elongation (%) 280 300 300
Mar (:/;SS) ore 369 362 36:53 Vol. change (%) +03 +1 —1
100 a . . .
Mz (MPa) 12.9 11.6 13.5
Tensile (MPa) 14.1 12.0 15.5 ¥ 4. EPM ol EPDM B4 (Peroxide HiF)
Elongation {% 330 310 360
g ton ) A o P Q R_S
EREIL-16 weeks @ 100T Polysar EPM 306 00 - - -
Hardness (Shore A) 775 66 Polysar EPDM 346 - 100 - -
My (MP2) 8.2 7.8 8.4 Polysar EPDM 545 - - 100 -
Tensile (MPa) 13.3 13.1 17.1 Polysar EPDM 6463 e 1)
Elongation (%) 170 170 200 Zinc oxide 5 5 5 5
THEEIL-16 weeks @ 125C NBC 2 2 2
Hardness (Shore A) 67 65 70 FEF (N550) black 55 55 55 100
M (MPa) 14.112.4 - Sunpar 2280 10 10 10 10
Tensile (MPa) 17.3 12.4 17.4 Chemlink 20 2 2 2 2
Elongation (%) 130 100 90 DiCup 40C 10 10 10 10
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Compound viscosity TRE- 3 weeks @ 150T
(ML 1+4 % 100%C) 5% 50 63 98 Hardness (Shore A) 73 69 68 79
Scorch time (minutes @ 125C) 11 15 13 11 M,e0 (MPa) 35 - - -
INERSFE (minutes @ 165T) 03 30 98 25 Tensile (MPa) 12.2 4.2 3.2 4.0
Hardness (Shore A) 70 66 66 58 Elf_?gation(%) 340 50 30 40
M.y, (MP2) 35 39 39 27 ZTHREIL- 2 days @ 175TC
’ ’ ’ : Hardness (Shore A) 72 67 67 73
Mo (MPa) 153 - - 16.5
Tensile (MPa) 16.1 16.5 17.6 17.1 Miw (MP) 2.7.3.5 2.6 4.6
Elongation (%) 390 2;30 zéo 3'10 Tensile (MPa) 1.8 5.7 2.9 7.5
Elongation (%) 370 140 110 170
PRE{L-16 weeks @ 100C ZREL- 2 days @ 200C
Hardness (Shore A) 70 57 70 53 Hardness (Shore A) 69 71 67 70
Moo (MPa) 3.4 1.5 4.7 3.9 Moo (MPa) 2.7 36 - -
Tensile (MPa) 4.7 17.6 15.5 15.2 Tensile (MPa) 9.4 3.7 1.7 41
Elongation (%) 340 260 240 290 Elongation (%) 310 110 70 80
Vol. change (%)
TREIL— 16 weeks @ 125T FAFIERFE(L - 4 days @ 200C
Hardness (Shore A) 66 59 65 65 Hardness (Shore A) 63 67 65 61
M0 (MPa) 49 63 6.1 8.2 M, (MPa) 2.4 3.3 2.7 2.2
Tensile (MPa) 16.7 17.3 13.8 13.9 Tensile (MPa) 15.7 15.5 17.4 16.1
Elongation (%) 340 210 200 160 Elongation (%) 430 300 310 360
Vol. change (%) +4 +3 +3 —1

®5. F1~K40f U= EEPIM MFME0] 1T EFESHES

& 4 A F J L P
Base Rubber Polysar Butyl301 Polysar BBX2 Polysar CB1255 Polysar EPDM346 Polysar EPM306
Cure system Resin ZnO/TMTD. ZnO/TMTD Low sulfur Peroxide
Antioxidant A/O A/O
Compound viscosity (ML1+4 @ 100C ) 65 80 78 55 56
Scorch time (minutes @ 125C) >25 5 >25 10 11
IR (minutes @ 166°C) 75 12.5 26 12 23
Hardness (Shore A) 58 57 62 67 70
M, (MPa) 2.2 5.3 3.9 3.9 3.9
Moo (MPa) 7.5 - 11.8 12.9 15.3

" Tensile (MPa) 12.5 13.7 11.8 14.1 16.1
Elongation (%) 530 280 310 330 320
(TE), (%) 100 100 100 100 100

PREIL- 16 weeks @ 100C

Hardness (Shore A) 75 62 55 77 70
Miw MPa) 1.0 6.5 5.7 8.2 3.4
Tensile (MPa) 11.4 12.0 11.2 13.3 4.7
Elongation (%) 400 200 200 170 340
(TE), (%) 68 63 61 49 97
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REIL~16 weeks @ 125C

Hardness (Shore A) 80 63 68 67 66
M40 (MPa) 3.4 9.0 4.3 14.1 4.9
Tensile (MPa) 5.7 9.4 7.6 17.3 16.7
Flongation (%) 230 220 190 130 340
(TE)f (%) 20 54 39 48 110
FREIL- 3 weeks @ 150T
Hardness (Shore A) 67 59 59 81 73
My (MPa) 2,4 2.9 3.0 - 3.5
Tensile (MPa) 3.5 6.3 5.4 5.5 12.2
Flongation (%) 220 230 220 60 340
(TE} (%) 12 38 33 7 85
TRE(L- 4 days @ 175C
Hardness (Shore A) 70 55 53 83 79
M,y (MPa) 1.3 1.8 1.8 - -
Tensile (MPa) 1.5 3.6 0.4 - 1.9
Flongation (%) 110 250 370 - 10
(TE)}Y (%) 3 24 4 - 1
PFEIL- 3 days @ 200C
Hardness (Shore A) 72 51 57 81 72
M, (MPa) 1.5 1.5 0.3 - -
Tensile (MPa) 1.5 2.7 0.3 - -
Hongation (%) 150 250 220 - -
(TE) (%) 34 18 8 - -~
TREIL- 4 days @ 200C
Hardness (Shore A) 62 47 50 66 63
My (MPa) 2.6 4.1 3.3 3.1 2.4
Tensile (MPa) 12.4 8.3 7.1 15,1 15.7
Elongation (% } 410 200 190 280 430
Vol. change (%) +11 +43 +37 +0.3 +4
(TE} (%) 77 43 37 91 131
=6. &5 A Polyethylene AC 617 - 10
& T U 1,2, 3 benzotriazole - 0.6
CR(type CRT) - 100 Zinc oxide - 3
CR(type TW) 100 — Red lead 20 -
Stearic acid - 1 ETU dispersion - 5
Maglite D - 4 TMTD 3 -
ODPA 4 2 DA RSRY 22 minutes @ 177°C (not reported)
Wingstay 100 0.5 - Hardness (Shore A) 65 72
ZMTI - 2 M, (MPa) 3.9 4.1
N-774 black - 58 M 30 (MPa) 5.6  14.8
N-550 black 55 - Tensile(MPa) 7.6 17.4
Sundex 8125 15 - Elongation (%) 360 410
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PREIL- @ 100T (weeks) 8 - ZMB] - 2
Hardness {(Shore A) 30 NT MBTS 1
M (MPa) - NT Zinc oxide 5 5
Tensile (MPa) 16.8 NT N-550 black 50 50
Elongation (%) 90 NT . Sunpar 2280 10 10
PREL-@ 125T (weeks) 2 1 f;;;"Dr 1(_);) 0'12
Hardness (Shore A) 84 85 TETD 1.5 1
Mo (MPa) - 106
Tensile (MPa) 55 157 DIEESR (minutes) @ 166C 5 6
Elongation (%) 330 180 Hardness (Shore A) 59 58
e — My (MP2) 2.0 2.0
ZREBAL-@ 10T (days) ¢ NT Maen (MPa) 9.0 9.4
Hardness (Shore A) & NT Tensile (MPa) 2.2 0.1
My (MPa) - N Elongation (%) 510 510
Tensile (MPa) 59  NT ASTM D200l &%  70h @ 100C 70h @ 125C
Flongation (%) 50 NT Hardness (Shore A) +6 +5
ZREL-@ 175C (days) 1 NT Tensile (MPa) —14 —18
Hardness (Shore A) 86 NT Elongation (%) ~25 —14
M, (MPa) - NT ASTM D 20000 A&# 70h @ 125C 70h @ 150 C
Tensile (MPa) 1.1 NT Hardness (Shore A) +3 +9
Elongation (%) 20 NT Tensile (MPa) -37 —31
SHERTE (L - @ 200C (days) 4 NT Elongation (%) —% —s8t
Hardness (Shore A) (8{£) NT
M4 (MPa) - NT #F 8. IR of HEEMEOIA AmireERsMI2|
Tensile (MPa) 52 NT L2
Elongation (%) 60 NT = = X ™
Vol. change (%) +26 NT
(RAU 9 = RRERE BEH 1014 24D A) Curing bladder
Polysar Butyl 301 95 95
Neoprene W 5 5
£7. &4 B Stearic acid 1
& = v W N-347 black 50 50
NR(SMR CV 60) 100 n Castor oil 7.5 7.5
Krylene 1500 - 100 SP-1045 ! 7
Stearic acid 2 1 Afmnox . - 2
DNPD 0.5 1 Zinc oxide 5 5
MBI ] _ Optimum cure time (t' 90)
@ 180C (minutes) 25 No cure
%&9. BIIR &S
i & Z AA BB
Polysar Bromobutyl X2 100 100 100
Stearic acid 1 1 1
N-550 black 55 55 55
Sunpar 2280 10 10 10
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Zinc oxide 3 3

T™TD 0.3 0.3 0.3
Aminox 1 1 1

MBI 1 1 1

Maglite D 1 1 1

Poly ethylene glycol|4000 = 2 =

Benzotriazole - - 1.2
Compound viscosity (ML 1+4 @ 100T ) 72 70 71
AViseosity (168 h @ 50C) Scorch —9 Scorch
Scorch time (minutes @ 125TC) 7.6 8.4 7.4
Scorch time (minutes @ 135C) 5.4 6.2 5.1
Optimum cure time @ 1656°C {minutes) 8 45 12
MFEH (minutes) @ 166C 8 10 45 12
Hardness (Shore A) 61 59 60 63
My (MPa) 2.6 1.8 2.7 3.4
My (MPa) 8.4 7.4 4.8 8.9
|Tensile (MPa) 11.6 1.4 11.8 10.4
Elongation (%) 500 530 410 400
Tear (Die B) (kN/m) 42 39 28 27
Tear (Die C) (kN/m) 36 35 31 32
Compression set {plied) (%) 40 58 19 32

Z®EIL-70 hours 150C — change

Hardness (Shore A) + 2 +5 +2 +4

Tensile (%) —4 -7 -6 -5

Elongation (%) —34 —36 —11 —30
(TE) (%) 63 60 84 66
ZRE{L—70 hours 175°C — change

Hardness (Shore A) —6 +3 0 —1

Tensile (%) —64 —56 —59 —59
Elongation (%) ~52 —53 —34 —47
(TE){ (%) 17 21 28 22
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