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component phr specific gravity volume"
NR 80 0.92 86.96
PP 20 0.905 22.10
RR 40 1.19 33.61
SNR 5 0.913 5.48
ZnO 5 5.57 0.90
stearic acid 2 0.85 2.35
sulphur 1 2.07 0.48
MBTS 2 1.51 1.32
DPPD 0.5 1.20 0.42
TMTD 1.5 1.42 1.06
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carbon black 40 1.85 21.62
wax 1 0.90 1.11
total 198 177.41

“Yolume = (phr)/(specific gravity)

A1519% 23 MINIAT volume of compound

volume of brabender fill factor volume of compound(b)

350 0.80 280

®Yolume of compound = (volume of brabender) X (fill factor)

A1599 24 MINIA total specific gravity, total mass of brabender L1a¢ fl multiplying

factor
total specific gravity( X total mass of brabender* multiplying factor*
1.12 312.50 1.58

“total specific gravity = total of phr/ total of volume
“total mass of brabender = volume of compound X total specific gravity

(e)multiplying factor = total mass of brabender/ total of mass

] Y
Q13199 25 WM AVIANTEIUTUMITHEY

(®
component mass
NR 126.26
PP 31.57

RR 63.13




SNR 7.89
ZnO 7.89
stearic acid 3.16
sulphur 1.58
MBTS 3.16
DPPD 0.79
TMTD 2.37
carbon black 63.13
wax 1.58
total 312.50

“mass = phr X multiplying factor
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cure  scorch tear strength tensile strength
NR . _ hardness resilience toughness
time  time (kN/m) (MPa)

(phr)  (min) (min) value* SD  value* SD  value* SD  value* SD (N.mm/mm’)

30 7.54 1.24 9920 027 3798 055 2050 129 16.52 1.54 184.32
40 4.28 1.27 9770 142 3804 116 2133 2.08 13.28 0.57 169.72
50 4.09 1.30 9580 140 4260 341 2233 058 12.12 0.89 222.92
60 4.05 132 9340 0.84 4464 453 2533 058 13.64 0.54 513.85
70 3.46 1.34 9130 0.82 5030 287 26.00 0.00 1537 0.90 834.72
80 3.44 146  86.60 0.89 76.17 4.12 3433 0.58 15.55 0.80 1196.46
100 4.23 143 77.00 0.55 6262 081 42.00 0.58 15.51 1.63 2658.76
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cure  scorch tear strength tensile strength
RR . ' hardness resilience toughness
time time (kKN/m) (MPa)

(phr) (min) (min) value* SD  value* SD  value* SD  value* SD (N.mm/mmS)
0 5.21 1.20 9260 058 57.71 343 31.00 0.89 15.02 0.84 647.63
10 5.16 1.24 9220 084 4932 1.09 31.67 1.53 13.33 1.77 621.32
20 4.16 1.34 89.40 055 56.60 241 3233 1.15 14.71 0.91 976.48
30 4.10 1.40 87.80 045 6097 4.07 33.00 1.00 15.56 1.14 1102.36
40 3.47 1.43 87.00 0.71 65.12 3.89 3333 058 1597 1.03 1224.93
50 3.44 1.46 86.60 0.89 76.17 4.72 3433 058 15.55 0.80 1196.46

« Husundefiduimnnmsnageuuay s %udwﬁqqm
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cure  scorch tear strength tensile strength
CB _ . hardness resilience toughness
time  time (kKN/m) (MPa)
(phr) (min) (min) value* SD  value* SD  value* SD  value* SD (N.mm/mm3)

0 5.07 2.45 76.60 0.55 3259 655 5240 0.55 8.30 0.46 822.54

10 4.34 2.40 80.20 0.84 5991 894 4720 045 11.57 0.63 1333.36

20 3.44 2.15 82.80 045 6785 485 43.00 0.71 12.67 0.76 1640.74

30 4.01 2.02 85.00 0.71 5338 854 37.60 0.55 14.97 0.17 1295.56

40 4.09 1.52 87.60 055 5933 9.12 3540 0.55 16.51 1.06 1609.76

50 4.23 1.45 89.60 055 56.05 647 3340 0.89 15.18 1.59 1100.47
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cure  scorch tear strength tensile strength
SNR ' . hardness resilience toughness
time time (KN/m) (MPa)

(phr) (min) (min) value* SD  value* SD  value* SD value* SD (N.mm/mm3)

0 5.28 1.36 88.00 1.00 58.64 3.10 36.60 0.55 15.48 0.33 981.70
5 4.02 1.43 8740 055 6280 465 3720 045 19.55 1.23 1582.65
10 4.05 1.49 86.00 1.64 6620 7.59 37.60  0.55 16.63 1.00 1610.71
15 4.15 1.54 85.00 071 7057 9.49 38.00 0.71 16.36 0.65 1851.16
20 4.21 1.54 8420 045 5890 737 37.00 0.71 16.30 0.59 1817.79
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cure  scorch tear strength tensile strength
Sulfur hardness resilience toughness
time time (kN/m) (MPa)

(phr)  (min) (min) value* SD  value* SD  value* SD value* SD (N.mm/mm3)

1 7.24 232 8320 084 5456 580 38.00 0.00 2037 1.22 2826.10
2 4.50 200 8540 055 6092 586 3933 0.58 19.62 1.00 2294.75
2.5 4.50 1.57 8620 084 62.17 5.09 41.00 0.00 18.78 1.12 2235.21
3 3.59 1.40 86.60 055 61.60 5.05 40.00 1.00 16.81 0.60 1178.59
4 3.49 132 87.60 134 51.16 6.71 38.67 0.58 15.98 0.52 1030.49
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cure  scorch tear strength tensile strength
DPPD hardness resilience toughness
time time (kN/m) (MPa)

(phr) (min) (min) value* SD  value* SD  value* SD  value* SD (N.mm/mm3)

0 7.29 2.54 80.60 0.84 62.62 1.66 38.67 0.58 20.09 1.24 3263.02
0.5 6.09 2.40 80.80 1.58 72,62 1.73 38.00 0.00 21.51 0.75 3062.85
1 6.04 2.32 81.00 1.10 5746 598 38.00 0.00 20.57 1.23 2826.10
2 5.38 2.27 8220 0.89 49.68 526 3633 0.58 18.39 0.79 2781.06
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%’Jﬁlﬂ?ﬁﬁi?ﬂﬂﬁﬂ‘]&lﬂ!%ﬁ@ﬁllmﬂiﬂﬂﬂﬂ’mﬁﬂ ﬂ'ﬂilfﬂﬂ]!lﬁgﬁ'lu'Jusll’é)\‘]ﬁﬁ)fllmﬂﬁ?ﬁlﬁ?ﬂﬁ'l Gd]ﬁﬁﬁﬁl

= a % t:‘
AZIReAMIUTLUULAAIAINTIN 32

@1519% 32 Evaluation of De Mattia Bend F lexing Specimens

Grade 0 No cracking has occurred
Grade 1 Cracks at this stage appear as pin pricks to the naked eye. Grade as 1 if the pin pricks are less than
10 in number and less than 0.5 mm in length.
Grade 2 Assess as Grade 2 if either of the following applies:
(1) The pin pricks are in excess of 10 in number, or
(2) The number of cracks is less than 10 but one or more cracks have developed beyond the pin
prick stage, that is, they have perceptible length without much depth, but their length is still
less than 0.5 mm.
Grade 3 Assess as Grade 3 if one or more of the pin pricks have become obvious cracks with a length greater

than 0.5 mm but not greater than 1.0 mm

Grade 4 The length of largest crack is greater than 1.0 mm but not greater than 1.5 mm (0.06 in.).
Grade 5 The length of largest crack is greater than 1.5 mm but not greater than 3.0 mm (0.12 in.).
Grade 6 The length of largest crack is greater than 3.0 mm but not greater than 5.0 mm (0.20 in.).
Grade 7 The length of largest crack is greater than 5.0 mm but not greater than 8.0 mm (0.31 in.).

Grade 8 The length of largest crack is greater than 8.0 mm but not greater than 12.0 mm (0.47 in.).
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Grade 9 The length of largest crack is greater than 12.0 mm but not greater than 15.0 mm (0.60 in.).

Grade 10 The length of largest crack is greater than 15.0 mm. This indicates complete failure of the specimen.

11: ASTM D 430 - 95 (Reapproved 2000). Standard Test Methods for Rubber

Deterioration Dynamic Fatigue.
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1. ATUINIAT stress N1 strain AITUATT

force at break (N)
stress =

original area (mm2 )

length at break - original length

train =
strain = ( original length

) %100
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Toughness = [4x13.64x5.07]+[1 % (5.07 +8.34) x (22.73 -13.64)] +
[1x(8.34+10.14) x (28.41-22.73)]+[£x (10.14 +11.35) x (31.57 — 28.41)]
Toughness = 56.463 1o
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