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Ve

3500

1=Z (phr),/VB
=Z (phr),JE ((phr), )

Fill Factor (F)

F=VglVc

0= X .
SFXveX 1



phr .
60 0.92 65.22
40 0.90 44.44
30 1.95 15.39
PEG 2 1.09 1.84
Paraffinic Oil 3 0.98 3.06
Zinc oxide 4 557 0.72
Stearic acid 2 0.85 2.35
Wing Stay L 4 1.09 3.67
MBTS 0.8 1.54 0.52
TMTD 1 1.42 0.70
0.8 2.10 0.38
147.60 138.29
() 147.60/138.29 = 1.067
F=06
ve =3500

Q=10.6 X 3500 X 1.067
= 224138

Multiplying factor (M.F.)
MF. = Q/phr
=2241.38/147.60
= 15.185
MF. phr

= MF. Xphr

911.14
607.43
455.57
30.37
45.56
60.74
30.37
60.74
12.15
15.19
12.15
224141

9%



()

1 2 3 4 5 6 1
1200 960 720 600 480 240 0

0 240 480 600 720 960 1200
Zinc oxide 60 60 60 60 60 60 60
Stearic acid 24 24 24 24 24 24 24
Wing Stay L 24 24 24 24 24 24 24
CBS 14.4 14.4 14.4 14.4 14.4 14.4 14.4
30 30 30 30 30 30 30

13524 13524 13524 13524 13524 13524 13524

2 2
()
(phr) 8 9 10 1
100 1794.24 1529.25 1463.72 1422.97
0 0 0 0 0
0,30,40,50 0 458.78 585.49 711.49
PEG 0,2,2,2 0 30.59 29.27 28.46
Paraffinic Oil 0,3,45 0 45.88 58.55 42.69
Zinc oxide 4 11.77 61.17 58.55 56.92
Stearic acid 2 35.88 30.59 29.27 28.46
Wing Stay L 4 1177 61.17 58.55 59.92
MBTS 0.8 14.35 12.23 117 11.38
TMTD 1 17.94 15.29 14.64 14.23
0.8 14.35 12.23 117 11.38

202032 2257.18 232145 2384.9



PEG
Paraffinic Oil
Zinc oxide
Stearic acid
Wing Stay L
MBTS

TMTD

PEG
Paraffinic Oil
Zinc oxide
Stearic acid
Wing Stay L
MBTS

TMTD

(phr)

80
20
0,30,40,50
02,22
0,3,4,5
4
2
4
0.8
1
0.8

(phr)

70
30
0,30,40,50
0,2,2,2
0,3,4,5
4
2
4
0.8
1
0.8

12
142949
357.37

0

0

0
71.47
35.74
T1.47
14.29
17.87
14.29

2012.01

16
1248.24
534.96

0

0

0
71.33
35.66
71.33
14.27
17.83
14.27

2007.88

13
1219.11
304.78
457.17

30.48
45.72
60.96
30.48
60.96
12.19
15.24
12.19
2249.27

17
1064.86
456.37
456.37
30.42
45.64
60.85
30.42
60.85
12.17
15.21
12.17
224533

14
1167.04
291.76
583.52
29,18
58.35
58.35
29.18
58.35
11.67
14.59
11.67
2313.66

2( )

18
1019.45
436.91
582.54
29.13
58.25
58.25
29.13
58.25
11.65
14.56

11.65
2309.79

15
1119.24
279.81
699.52
27.98
69.95
55.96
27.98
55.96
11.19
13.99
11.19
2372.78

19
977.76
419.04
698.40
21.94
69.84
55.87
27.94
55.87
11.17
13.97
1117
2368.97
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PEG
Paraffinic Oil
Zinc oxide
Stearic acid
Wing Stay L
MBTS

TMTD

PEG
Paraffinic Oil
Zinc oxide
Stearic acid
Wing Stay L
MBTS

TMTD

(phr) 20 21
40 106773 91114
60 71182 60743
0,30,40,50 0 45557
0222 0 30,37
0345 0 45.56
4 71.18 60.74

2 3559 3037

4 7118 60.74
0.8 14.24 12,15
17.80 15.19

0.8 14.24 12.15

2003.78 224141

(phr) 24 25
0 0 0
100 1757.96  1502.82
0,30,40,50 0 450.85
0,222 0 30.06
0,345 0 45.08
4 7032 60.11
2 35.16 30.06
4 7032 60.11
0.8 14.06 12.02
! 17.58 15.03
0.8 14,06 12.02

1979.46 2218.16

22
872.36
581.57
581.57
29.08
58.16
58.16
29.08
58.16
11.63
14.54

11.63
2305.93

2( )

26
0

1439.48
575.79
28.79
57.58
57.58
28.79
57.58
11.52
14.39

14.52
2283.02

23
836.74
557.82
697.28
21.89
69.73
55.78
27.89
55.78
11.16
13.95

11.16
2365.17

27
0

1400.06
700.03
28.00
42.00
56.00
28.00
56.00
11.20
14.00

11.20
2346.50
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1 [13,11]

(sheet curve)

2
(compress air sample cutter) (dumbbell)
Load cell 500
+0.005 (grip)
(tensile stress)
= FIA
(Mpa ~ N/mm2
F N )
A (mm2, . )
(modulus)
300 % 300 %
300 % = FmiA

i 300 % (N)



(elongation at break)

EB = [(LuL0)/y X 100
FR (%)

E

()

wo

4

e

\ e Tﬂ

il

A
4
ASTM OIE A
(CRESCENT)

‘—l_/\\_f& 9 TROUSERS

ASTM DIE B
.—i
«— N/ [—"
ASTM OE C RUSSIAN
2 8

ASTM die C “angle”
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3 [L8]

Akron
abrasion, Du pont Abrader, Dunlop Abrader, NBS Abrader, DIN abrader Akron
abrasion . 6.3 13

36 (abrasive wheel)
1000
Test piece
| S Tl
Abradant
3 Akron

abrader [1]
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(Resilience) [1,]
60 - 80 % A4
(e) ISO 4662 Wallace Dunlop
Tripsometer
Y AR 7T 777777777778 P
\ \ s N
i S wirk) wi||_roa 1o\ @
suspension
\ \ Slriker VU
\ \
\ \ v
(a) \ \
\ \ (e)
~ \ \
< WY, WL o
S T (S LS T S )
,,,:3_: o 78 |
T Striver

Test-
Orece

4 8]

(@) Lupke pendulum () Schob pendulum (c) Dunlop pendulum

() (d) Goodyear-Healey pendulum (e) Tnpsometer

(flex cracking) [1,8]

“De mattia”

2



300

ZN
Test Clamps
piece ’z;/
1229
x|
(/,-“
X—i 1
<
_ | Clomps
5 De mattia
6. (Compression set) [1,9]
(compression stress)
% 2

25 %

30

A A qﬁﬁﬁl

i~
zm ssaiissm : )l I
Test Sptcimrrrs

BKEUSHsn: 11 11

Xtxr e ----mj

0 method  [§]
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1.
Shore clurometer '
shore A shore B
6 6
8, (Heat aging) [¢]
100 +1 22 12
9 DMA (Dynamic mechanical analysis) [33]
DMA

(degree of crosslink), ,
(extent of curing)
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Tan 8
Tan 8



9.1 DMA 7

te be , be
%ﬂﬂ&[ﬂ% (I [[]JEI @}Hﬂﬂﬂ[ﬂﬂ@
@
Three - Paint Bending Cual Canti2.2r Single Cantilever
: (3 ’ 3 3 F
L——J= ;———J
Fiber Extension Film Extension Parallel Plate

7 DMA [27]

9.2 Dynamic mechanical properties
(periodic force)

90 viscoelastic
0 <0<90°

Force Motor

Temperature Enclosure

CTH Jet——wvor

Cone Rod

Interchangeable

/ Measuring System

Fumace

Heat Sink / Cooling System

DMAT
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DMA Storage modulus/Loss modulus,
Tan 8, (thermal transition), (thermal
transition), Multiphase characterization, (crystallite morphology),

(impact performance),
(longtime behavior),

B=E+1

E'= (amplitude)

E’= 90
Loss tangent (Tan 8)

Tan8 =E"/F

Stress

Ko &

IRA\V/4

/‘[& /Slress out ?l phase

/)@ /Slress in phase'
1A HREHA TR
9 viscoelastic material
Force  motor (static load)
(dynamic load)
probe
(dynamic displacement)
probe  LVDT
LVDT storge modulus phase lag

E’/E
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30 phr

9.0- » ) o
E (1)
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0 3.0 60 00 11.0 15.0 18.0¢ 210 240 270 300
Time {(Min)
S O B 0 phr )
------ (3) 40 phr (4)

(NR:BR) 80 :20

50 phr
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