87

Y S
4.2 aaIriIgNaU
4.2 .1 M390NGATLNITUUBNHINLNITY
dy Y < Yy a wad y o o o
ﬂ']ﬁﬂﬂa’f)\‘luﬁl‘]fq@lﬁfJNGUfJ\W]'NIiQ\ﬂuHJL!EIGITEJN?J\‘] IﬂﬂﬁuﬂﬂﬂﬁﬂﬂﬂWiﬂﬁUﬂiﬁﬁWﬁﬁU
Ay Yt Y ' = Aad & Y Yaa g v a
q@]'ifJN*lﬂ'JﬂfJﬂfNﬂWiGlﬁiJﬂ'J']iJﬁ'll‘WnuﬁfJﬂﬁ'ﬁ'ﬂﬁifJ‘V]Wllu L‘Ll’ENTﬂﬂﬂ@\ﬂ%“ﬁﬁﬂ%ﬂ”ﬁ'ﬁﬁﬁmu
9 1 2 = o 1 9 1 o [ = Y @ < 9 [l
ﬂ’JnJGITL!“VﬂL!G]’E)ﬂ1‘5ﬁﬂﬁﬁ@ﬂ\?ﬂWﬂﬁWﬂWii%‘UNWﬂW Gh«lfn‘iW?MHWQ’ﬂ‘iﬂx‘lﬁl%ﬂNﬁﬁmﬂgﬁlflﬂiﬂglf'w
P
1 1 o 4 a v
TﬂEJﬂWﬂ'Nﬂ'JHJéﬁHVHHGI@ﬂWiﬁﬂWi@ﬂgaeﬁu %QﬂWﬂWimauﬂﬂN‘ﬁ‘iiﬁJ%Wﬂﬂ“]JFJN BR ilag SBR

I ] 9
AN IUA INOMIZAT N AUAI

. s . , .
M31971 439 gasensiilfidonsdaaiumsivaunveenasssuAnUes BR taz SBR

Ingredients | 91999 | gAS1 | gA32 | gA33 | gAs4 | gA35 | gA36

RSS 1 100 90 80 90 80 90 80
BR 10 20 5 10
SBR 10 20 5 10
St acid 2 2 2 2 2 2 2
ZnO 3 5 5 5 5 5 5
Silica 45 45 45 45 45 45 45
Silane 3.6 2 2 2 2 2 2
PEG 3 3 3 3 3 3 3
Sulphur 2 2 2 2 2 2 2
0il 3 3 3 3 3 3 3
515P 2 2 2 2 2 2 2
MBTS 1.5 1.5 1.5 1.5 1.5 1.5 1.5

TiO, 575 | 575 | 575 | 575 | 575 | 575 | 575
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% Heat Reversion

a
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AUNATIV 160°C Hag

U

aniin 91994 gasl | gas2 | gas3 | gas4 | gass | gase6
MV(ML1+4) 36 38 41 47 35 42 39
ML 6.6 9.1 8.3 8.8 7.0 10.2 7.4
MH 39.0 46.1 38.1 45.2 38.4 45.8 42.2
TS1 1:53 2:11 2:11 1:53 2:19 1:53 2:02
T90 5:04 6:40 4:38 4:47 5:47 5:30 4:55
%Heat Reversion 7.18 0 0.52 0.22 0 0.22 1.42

4 wa [ ¢ A 2 d av
Vni'lﬂﬁ 4.41 ﬁﬂﬂﬂﬂlﬂﬁfﬂ\‘i?ﬂﬂflu"lf !ﬁ’é)!!‘IJiTJiN1mﬂ13!ﬂﬂuﬂfﬂ\‘iﬁiiu‘lﬂﬂﬂﬂ BR tla¥ SBR

anlia 01909 [gAs1 | gAs2 | gas3 | gas4 | gass | gase6
Hardness(shore A) 62 61 63 62 62.5 62 63
100%Modulus (MPa) 1.87 1.69 1.93 2.08 2.04 1.94 1.64
200%Modulus(MPa) 3.7 3.49 3.81 4.16 4.16 3.87 3.48
300%Modulus(MPa) 6.16 6.28 6.14 6.74 6.78 6.97 6
Tensile strength(MPa) 26.54 | 22.95 22.67 23.01 22.1 24.7 22.28
%E.B. 650 650 650 650 600 600 600
Tear strength(MPa) 88.13 | 79.21 85.68 95.37 84.49 82.77 87.52
Yerzley Resillien,% 72.17 | 72.01 75.32 68.17 69.12 73.24 70.21
Dunlop Tripsometer,% 47.75 47.75 50.31 47.75 45.74 47.75 50.31
Abrasion Resistance Index 4796 | 47.62 53.34 43.24 42.6 45.77 45.84
Heat build-up (°C) 18 23 20 22 20 23 21
Compression set 0.208 0.297 0.21 0.257 0.243 0.279 0.218
tanO at 10Hz 0.135 0.138 0.139 0.144 0.142 0.150 0.141
After aging at 72 °C for 72 hrs.

100%Modulus 2.85 2.71 3.09 3.21 3.41 2.85 2.8
200%Modulus 542 5.41 6.17 6.45 6.56 5.84 5.73
300%Modulus 10.75 11.09 11.03 11.43 12.75 11.63 11.25
Tensile Strength 13.89 | 14.26 15.23 14.15 15.04 14.25 14.96
%E.B. 350 350 350 350 325 325 325
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M31971 4.42 gasenailfidonsyiiavesmsaus nazulsi3unames Silane

Ingredients 91904 aas 7 kR ga3 9 aa3 10
RSS1 100 100 80 80 80
St acid 2 2 20 20 20

ZnO 3 3 5 5 5
Silica 45 45 45 45 45
Silane 3.6 3.6 2 3 4
PEG 3 3 3 3 3
Sulphur 2 2 2 2 2
Oil 3 3 3 3 3
515P 2 2 2 2 2
MBTS 1.5
TBBS 1.5 1.5 1.5 1.5
TiO2 5.75 5.75 5.75 5.75 5.75

. . . , .
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% Heat Reversion
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NUNATAY 160°C taz

WA

GEGI gns 7 qns 8 gns o gns 10
MV(ML1+4) 36 35 40 38 41
ML 6.6 7.4 8.3 7.0 6.3
MH 39.0 422 38.1 38.4 43:1
TSI 1:53 2:02 2:11 2:19 3:11
T90 5:04 4:55 4:38 5:47 6:40
%Heat Reversion 7.18 1.42 0.52 0 0.46
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M3197 4.44 autinvesenaYam lua ioudlsriiavesansansg ulsifSanaes Silane

anlia 91994 qns 7 g5 8 gas 9 g3 10
Hardness(shore A) 62 61 63.5 63 63
100%Modulus(MPa) 1.87 1.72 1.75 2.15 2.22
200%Modulus(MPa) 3.7 431 3.59 441 5.35
300%Modulus(MPa) 6.16 7.56 6.05 7.54 8.78
Tensile strength(MPa) 26.54 26.34 25.43 25.49 25.25
%E.B. 650 650 650 650 600
Tear strength(MPa) 88.13 99.5 89.7 94 89.22
Yerzley Resillien,% 72.17 71.91 74.87 75.02 75.3
Dunlop Tripsometer,% 47.75 47.75 50.31 50.31 50.31
Abrasion Resistance Index 47.96 48.12 59.76 59.51 60.12
Heat build-up (°C) 18 17 23 22 22
Compression set 0.208 0.232 0.254 0.237 0.224
tanO at 10Hz 0.135 0.119 0.122 0.128 0.132
After aging at 72 °C for 72 hrs.

100%Modulus 2.85 2.69 291 3.24 3.35
200%Modulus 5.42 6.36 6.27 6.76 7.21
300%Modulus 10.75 11.13 11.12 11.64 12.18
Tensile Strength 13.89 13.45 15.38 14.95 14.75
%E.B. 350 350 350 350 325
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M3197 4.45 gasilFlumsnaaesaiailssnuasm 1

Ingredients 91994 gAsNAany
RSS1 100 80
St acid 2 20

ZnO 3 5
Silica 45 45
Silane 3.6 3

PEG 3 3

Sulphur 2 2
Oil 3 3
515P 2 2
MBTS 1.5 -
TBBS - 1.5
Ti02 5.75 5.75
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M151971 4.46 TUTANINININVDINSNBUTRBUAVTATE1NAADA

Properties 91994 gAINAaDI
100 % Modulus (MPa) 1.2 1.79
200 % Modulus (MPa) 2.29 3.32
300 % Modulus (MPa) 3.96 5.31
T.S (MPa) 28.12 2491
E.B. (%) 766.67 712.50
Hardness (IRHD) 63 68
Flex Cracking (W) 2.02 2.09
Abrasion index (%) 45.99 51.59
Dunlop Tripsometer (%) 55 53.47
Heat Build Up (°C) 12 22
Compression set 0.045 0.117
tandelta @ 0 Hz 0.10487 0.10796
tandelta @ 10 Hz 0.12859 0.12135
tandelta @ 50 Hz 0.17578 0.15638
loss compliance 3.68E-06 8.23E-07

% a o o @ I~ 1 1
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4.2.3 MINAABIDIIATIN 2
2N Yo ] A a9 9 a
mimamullﬂwmmuaﬂ%qmmmmmmm"lﬂauuaaammﬁﬂﬂumﬁm
4.48 AUUAVDIYNAIAIT N 4.49-4.50
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M31971 4.48 gA5en9u1INTF UM INARL 93 IATN 2

%ﬂﬁ!ﬂﬁ fJ1QI§Qx‘iTH #1941
RSS 3 100 90
BR - 10
Silica 45 45
Silane 3.6 3.6
PEG 3 3
Oils 3 3
Zn stearate - 6
Stearic acid 2 -
Zinc Oxide 3 3
Sulphur 3 2
515P 2 2
TBBS - 1.5
MBTS 1.5 -
TMTD - 0.1
TiO2 5.75 5.75

Y [ [ J d
ﬂ"li"lﬁﬁ 4.49 anymzmsaam"lummmmaﬂamﬂmﬂ

Properties 819153911 1INNavd
ML 1.41 0.78
MH 14.08 14.03
TS1 1.07 1.4
T90 3.05 5.56

% Reversion 13.64 3.71
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M99 4.50 andAeg q vesensgasunnssnulsauieunugasnaass

Properties mﬂiwm WNNAa0N
100 % Modulus (MPa) 3.03 3
200 % Modulus (MPa) 5.73 7
300 % Modulus (MPa) 8.89 11
T.S (MPa) 22.62 21
E.B. (%) 650 550
Tear resistance (N/mm) 101.8 67
Hardness (Shore A) 65.5 66
Heat build-up (C) 26 17.5
Yeszley resilience (%) 51.6 51
Crack Growth at 25,00059U (U¥) 23 24
Flex resistance (591) 15000 21000
Abrasion index (%) 50.93 42
tandelta @ 0 Hz 0.10487 0.0842
tandelta @ 10 Hz 0.12859 0.09683
tandelta @ 50 Hz 0.17578 0.15748
loss compliance 3.68459E-06 | 1.15696E-07
After aging 70 C 7 days
100 % Modulus (%) 1.79 11
200 % Modulus (%) 3.04 6
300 % Modulus (%) 491 3
T.S after aging (%) 5.56 8
E.B. after aging (%) 10 15
Tear resistance after aging (%) 15 13

(% 9 z A (=} Y o 9y a % a
ﬂWS’EJQEJ"NMJ“VNVIWJ”I\‘]ﬂaNLLazlllliJEJNﬂaN LL?I’J‘VHﬂﬁ’VIﬂﬁ?NGlG]f%N “lumimaawmsq
Yy v
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. "y Wan1INAaoL
aau 1UoMINAABY > > > > .
T2ty | Tnai3du | m3%u m25u | u3tmou
1. sa%eianlar arinlnd
1.1 mwméuma“lums%ﬁﬁj 53 53 55 50 46
12 Msimenuw/iy 55 55 56 51 53
1.3 M3IAKYA 51 53 57 52 50
1.4 mﬁuﬁugmzum 46 47 53 48 45
1.5 mstiaRuEe 53 52 54 53 54
501 258 260 275 254 248
2. [sedsildr anusaga
2.1 ﬂawui,jnuaaiuﬂwiefl’u?i 52 52 55 48 47
22 MEMZaLAL 51 54 55 52 50
2.3 MIVIANYA 55 55 56 56 50
2.4 miﬁﬁufugﬂizum 48 47 51 49 48
25 matfafuEn 51 50 54 50 46
Y02 257 258 271 255 241
3 sen Tuad Anwisnd
3.1 mwm,,iumaslumieﬁ’u% 58 56 60 52 55
32 MTIMZauLAY 55 57 57 55 53
3.3 MIIAKYA 53 56 55 52 52
3.4 mﬁ‘]’ue’ﬁ?ugmzmﬂ 50 49 52 52 50
35 maraduEen 54 55 53 52 52
503 270 273 277 263 262
4 soonluad s
4.1 mmﬁumaiumséﬁu% 57 54 57 51 52
42 MIIMZaAL 55 52 53 54 51
43 MIIAKYA 53 53 54 53 48
4.4 miﬁﬁ'ue'ﬁ?ugﬂizum 50 47 51 49 49
45 marfafuEe 54 53 55 52 50
504 269 259 270 259 250
syuTanam (i 1200) 1054 1050 1093 1031 1001
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108 64.52 3 02-E2.05 | 02-E6.16 | 01-E3.72 %2.62
111 65.49 3 02-E2.18 | 02-E6.53 | 01-E4.37 %3.08
114 66.39 3 02-E2.30 | 02-E6.89 | 01-ES5.06 %3.57
117 67.34 3 02-E2.43 | 02-E7.29 | 01-E5.79 %4.08




120 68.25 3 02-E2.56 | 02-E7.69 | 01-E6.56 %4.62
123 69.21 3 02-E2.71 | 02-E8.14 | 01-E7.37 %5.19
126 70.17 3 02-E2.87 | 02-E8.62 | 01-E8.23 %5.80
129 71.02 3 02-E3.02 | 02-E9.06 | 01-E9.14 %6.44
132 71.96 3 02-E3.19 | 02-E9.58 | 00+E1.01 %7.12
135 72.88 3 02-E3.37 | 01-E1.01 | 00+E1.11 %7.83
138 73.68 3 02-E3.54 | 01-E1.06 | 00+E1.22 %38.58
141 74.62 3 02-E3.74 | 01-E1.12 | 00+E1.33 %9.37
144 75.54 3 02-E3.95 | 01-E1.19 | 00+E1.45 %10.20
(min)Time (CO)Temp Interval | Value-C | Vulc-Del | Vule-T Cure %
147 76.51 3 02-E4.18 | 01-E1.26 | 00+E1.57 |  %11.09
150 77.41 3 02-E4.42 | 01-E1.32 | 00+E1.71 %12.02
153 78.15 3 02-E4.61 | 01-E1.38 | 00+E1.84 %13.00
156 79.11 3 02-E4.88 | 01-E1.46 | 00+E1.99 |  %14.03
159 80.01 3 02-E5.15 | 01-E1.55 | 00+E2.15 %15.12
162 80.87 3 02-E5.42 | 01-E1.63 | 00+E2.31 %16.26
165 81.79 3 02-E5.73 | 01-E1.72 | 00+E2.48 %17.47
168 82.69 3 02-E6.04 | 01-E1.81 | 00+E2.66 %18.75
171 83.52 3 02-E6.34 | 01-E1.90 | 00+E2.85 %20.09
174 84.51 3 02-E6.73 | 01-E2.02 | 00+E3.05 %21.51
177 85.26 3 02-E7.03 | 01-E2.11 | 00+E3.26 |  %23.00
180 85.92 3 02-E7.31 | 01-E2.19 | 00+E3.48 %24.55
183 86.44 3 02-E7.54 | 01-E2.26 | 00+E3.71 %26.14
186 87.21 3 02-E7.90 | 01-E2.37 | 00+E3.95 %27.81
189 87.85 3 02-E8.20 | 01-E2.46 | 00+E4.19 %29.54
192 88.45 3 02-E8.50 | 01-E2.55 | 00+E4.45 %31.34
195 89.06 3 02-E8.81 | 01-E2.64 | 00+E4.71 %33.20
198 89.29 3 02-E8.93 | 01-E2.68 | 00+E4.98 %35.09
201 90.00 3 02-E9.32 | 01-E2.80 | 00+E5.26 |  %37.06
204 90.57 3 02-E9.64 | 01-E2.89 | 00+E5.55 |  %39.10
207 91.23 3 01-E1.00 | 01-E3.01 | 00+E5.85 | %41.22
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210 91.76 3 01-E1.03 | 01-E3.10 | 00+E6.16 %43.41
213 92.33 3 01-E1.07 | 01-E3.21 | 00+E6.48 |  %45.67
216 92.32 3 01-E1.10 | 01-E3.30 | 00+E6.81 |  %48.00
219 93.27 3 01-E1.13 | 01-E3.39 | 00+E7.15 %50.39
222 93.88 3 01-E1.17 | 01-E3.52 | 00+E7.50 %52.87
225 94.35 3 01-E1.21 | 01-E3.62 | 00+E7.86 %55.42
228 94.88 3 01-E1.24 | 01-E3.73 | 00+E&.24 %58.05
231 95.39 3 01-E1.28 | 01-E3.85 | 00+E8&.62 %60.76
234 95.93 3 01-E1.32 | 01-E3.97 | 00+E9.02 %63.56
237 96.38 3 01-E1.36 | 01-E4.08 | 00+E9.43 %66.44
240 96.93 3 01-E1.41 | 01-E4.22 | 00+E9.85 |  %69.41
243 97.50 3 01-E1.45 | 01-E4.36 | 01+E1.03 | %72.48
246 97.87 3 01-E1.49 | 01-E4.46 | 01+E1.07 %75.62
249 98.52 3 01-E1.54 | 01-E4.63 | O1+E1.12 | %78.89
252 99.04 3 01-E1.59 | 01-E4.78 | 01+E1.17 %82.26
255 99.50 3 01-E1.64 | 01-E4.91 | 01+E1.22 %385.72
258 99.71 3 01-E1.66 | 01-E4.97 | 01+E1.27 %289.22
261 100.11 3 01-E1.70 | 01-E5.09 | 01+E1.32 %92.81
264 100.59 3 01-E1.75 | 01-E5.24 | 01+E1.37 %96.51
(min)Time (Co)Temp Interval | Value-C | Vulc-Del | Vule-T Cure %
267 101.09 3 01-E1.80 | 01-E5.40 | 01+E1.42 | %100.31
270 101.38 3 01-E1.83 | 01-E5.49 | 01+E1.48 | %104.18
273 101.89 3 01-E1.89 | 01-E5.66 | 01+E1.53 | %108.17
276 102.20 3 01-E1.92 | 01-E5.77 | 01+E1.59 | 9%112.23
279 102.56 3 01-E1.96 | 01-E5.89 | 01+E1.65 | %116.38
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Tref Ao gaInginvzihimsevens luiidiae 130 c

QU
'

Frodrasu lunedunifi 1 91nA1519d 6.1
Tave = (29.58 +29.93) /2 = 29.755
Tref = 130

fufu o - (29.755 - 130) /10 = -10.0245

n .
3. C—value = C Gdﬁﬁhlllﬂﬁ“ﬂﬂﬁ’é]\‘]ﬂ1 Casimny 1.81 UazA n "lﬁ'mmﬂmimmm%'nﬁu

o & —-10.0245
MUY C —value = 1.81 = 0.0026116

4. A - vulcanization = (C —value) x (t Interval)
A10019%1U A - vulcanization = 0.0026116 x 3 = 0.0078347
5. T - vulcanization = J. A - vulcanization (A - vule,, A -vule,,,, A-Vulc2 3oeee)
ar081%U A - vule, = 0.0078347
A -vule,,, = 0.0078347 +0.0077768 = 0.0156115
6. % Cure = [T —vule./ T (T=130°C)] X 100
Taofi T Ao @il lumsTam Tudiilegneuiigamgi 130 °C Ao 20.4 il

@981 U % Cure = (0.0078347 /20.4) X 100
= 0.02%
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Abstract: State of cure measuring device was developed using a programmable data
logger as a platform. Principle of state of cure calculation is based on chemical kinetic
of sulfur-rubber reaction. State of cure is one of the most important controlling points
of rubber product and needed to be closely watched. The measuring unit was design
to be portable and modular. It was found that the measurement and calculation were
accurate comparing with calculation using Excel. The meter can be implemented
easily on production line to quality control or using in research and development such
as finding blow point.

Methodology: Vulcanisation is a chemical reaction of sulfur and rubber molecule.
Like all others reaction, it is temperature dependent. In compression molding of thick
rubber products (thicker than 5 centimeters), rubber, inherently thermal insulation,
shows temperature profile which temperature vary from surface to middle of sample.
As a result, level of vulcanisation (state of cure) varies greatly between surface and
middle of sample. [1-5] A programmable data logger was programmed to calculate

state of cure from temperature taking out from rubber sample based on eq. 1 and 2.[5]
T(1)-T,

[=C 1 (1) E= ]161; )

where I is an intensity of cure, T(t) is a temperature at time t, T, is a reference
temperature, C is a temperature dependence of vulcanisation and E is a measure of
total time cured. State of cure then can be calculated from (E/E;)x100 which E; is a
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reference cure time. Measurement from Oscillating Disk Rheometer (ODR) is used
for reference temperature and reference cure time. Temperature dependence of
vulcanisation was taking from relationship between cure temperature and cure time
using ODR.

Type K thermocouple were used in this experiments. The meters were calibrated
using hot water. The meters were used to measure temperature of rubber sample from
various points. Formulation of the rubber compound is shown in Table 1.
Temperature histories were then used to calculate state of cure using Excel to
compare with calculated value from meters. Lastly, finished meters were used to
determine blow point of rubber sample. By varying time in compression molding,
measuring state of cure to the point of releasing pressure sample will expose to
different level of vulcanisation. Samples were then split to check for sign of porosity.
Blow point was taking from the state of cure under which samples showed sign of
porosity [1]

Table 1. Formulation of the rubber compound

Ingredient Part per hundred rubber (phr)
RSS#3 100
Stearic acid 4
ZnO 6
Carbon black N-330 40
Silica 10
Silane 69 0.2
Paraphinic oil 5
Sulphur 1.4
6PPD 1
T™Q 1
CBS 1.7
DEG 0.60

Results, Discussion and Conclusion: It was found that relationship between
optimum cure time and cure temperature is a linear relationship. Temperature
dependence of vulcanisation of rubber compounds were between 1.8-1.9. Developed
state of cure measuring device is a compact portable unit (Figure 1) which able to
show clock, time of cure, temperature and state of cure at real time. Thermocouple
port was designed for different kind of thermocouples to be plugged in as a module
for usage flexibility in various products or applications. The unit has one serial port
for connecting with computer to calibrate, set up and download data for further
analysis.
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+— Temp
200 Widdle 3rd = Calculation
v

% Cure / Temperaturs{ "C}
5

a 200 400 600 800 1000 1200
Time(min)

Figure 1 State of Cure Measuring Device  Figure 2 Typical result from experiments.

Typical result of experiments is shown in figure 2. Temperature was taken from
middle of 20 centimeters thick rubber sample. Fast drop in temperature is the point at
which samples was taken out of the mold. Thermocouple was then inserted back in to
measure post-cure. It is shown that meter can calculate accurately the state of cure.
From the experiment, it was found that majority of cure occurred after releasing from
mold while rubber sample was cooled down by itself (post-cure).

More experiments were run for different state of cures at which samples to be taken
out of the mold to find blow point. Blow point was found to be in between 30-50%
cure for this rubber sample. Figure 3 shows sample with porosity and figure 4 shows
sample without porosity. These were taken out of the mold at 30% and 50% cure
respectively. More experiments can be done to find exact blow point however this is
enough to illustrate an application of new developed device.

Figure 3 Sample with porosity Figure 4 Sample without porosity

In conclusion, this portable state of cure measuring device can be used to obtain one
of the most valuable data, state of cure, out of production line with ease. It can be
used to monitor the process or quality control in manufacturing thick rubber product
such as solid rubber tires. Modular design of the unit is greatly improve flexibility in
different kind of manufacturing or applications.
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Abstract

Now solid tire for forklift has reach high popularity from industrial users because of its
durability and low maintenance. Compression molding is a main process in production of solid
tire. Heated mold transfer heat through rubber for vulcanisation. Heat transfer in rubber which
inherently an insulator will be slow from a mold into central part of rubber. Vulcanisation of
rubber, a chemical reaction, is highly temperature dependent i.e. for every 10 Celsius,
approximately twice the differences in vulcanisation time. Studies of heat transfer and
vulcanisation of solid rubber tire for forklift were carried out from production line.
Thermocouples were places at several positions in the solid tire while compressed in the mold.
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Temperature data were calculated to give exact vulcanisation levels for each position to be
compared. It was found that for the middle of the tire and one-third from the front of the tire, it
took 57 minutes different in time to reach the same temperature of 120 Celsius. At the point of
mold opening temperature differences between these two points were 15 Celsius. As a result,
vulcanisation levels of these two points were 3 times different.
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