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A New Evaluation Method of Dynamic Fatigue Resistance for the

Development of New Chloroprene Rubber Grade for
Mechanical Rubber Goods

De Mattia flexing test is conventionally accepted as a dynamic fatigue tester.

some drawbacks as for reproducibility and difficulty of quantitative analysis of test results.

Jun-ichiro KANESAKA
Katsumi SANTO

However, this method has

Since the

quantitative analysis of dynamic fatigue is very important for designing new polymers, many attempts have

been made to evaluate the fatigue from the change of viscoelasticity under the continuous and quantitative

dynamic load, and a satisfactory correlation between the viscoelasticity change and De Mattia flex

has been obtained.
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Table 1 Formulations for the test

Practical formulation

Chloroprene rubber 100
Magnesia
Stearic acid 1
Octamine
Anti-oxidant DP 1
FEF Carbon black 40

Naphtenic oil
Zine oxide 5

JIS Formulation B-2

Chloroprene rubber 100
Magnesia 4
Stearic acid 0.5
SRFE Carbon black 30
Zinc oxide 5
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Fig.1 Heat aging property of improved svlfor
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Table2 Physical properties of unvulcanized and vulcanized rubber 1
Skyprene Trial Neoprene
Class of CR
R-10 TX-130 TX-131 GW
Scorch time at 125°C |
ts (min.) 39 34 28 15
tss {min.) 62 56 46 35
V. (ML) 32 36 46 51
150°C, 30 min, Cure
Mg  (kg/cm?) 165 162 163 158
Ty  (kg/cm?) 223 229 240 225
Ey (%) 430 480 510 510
Hardness (Hs, JIS-A) 79 79 70 68
C-Set (%) 78 78 73 69
(100°C, 22 hrs) I

These figures are obtained by practical formulation in Table 1
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Fig.2 De Mattia flexing test
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Fig.4 The change in elasticity during dynamic
fatigue at room temperature

Table3 Visco-elasticify at room temperature with continuous vibration

Skyprene R-10 Trial TX-130 Trial TX-13] Neoprene GW

E® tan § E® tan § Em tan § E™ tan
Original, 9.70 0.200 10.7 0.230 10.5 0.208 9.31 0.182
After 0,5hr, 9.30 0.174 9.86 0.190 9.84 0.176 8.91 0.152
” 1 hr 9.32 0.173 9.86 0.189 9.81 0.175 8.86 0.150
7 167 9.34 0.173 9.87 0.190 9.77 0.174 8.83 0.150
V3 2 hrs 9.38 0.173 9.86 0.190 9.76 0.173 8.80 0.149
” 3 7 9.40 0.173 9.89 0.189 9.75 0.173 8.77 0.148
” 77 9.45 0.171 9.91 0.187 9.75 0.171 8.80 0.147
% 4 7 9.49 0.171 9.93 0.184 9.78 0.170 8.80 0.147

* % 10" dyn/cm?
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Fig.§ The change in loss tangent during
dynamic fatigue at room temperature
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Table4 Visco-elasticety at 100°C with continuous vibration

Skyprene R-10 Trial TX-130 Trial TX-131 Neoprene GW

E’® tan § E% tan d E™ tan o E'*® tan §
Original 8.73 0.735 9.94 0.150 8.31 0.172 7.85 0.114
After 0.5hr 8.49 0.722 9.61 0.127 8.09 0.123 7.61 0.101
After  1hr 8.58 0.721 9.62 0.123 8.06 0.119 7.62 0.098
” 1.5hr 8.62 0.199 6.88 0.119 8.09 0.117 7.63 0.095
” 2hrs 8.68 0.117 9.68 0.116 8.13 0.115 7.66 0.094
” 37 8.75 0.115 9.79 0.113 8.17 0.113 7.72 0.097
v 7w 8.95 0.111 10.0 0.109 8.29 0.108 7.86 0.087
” 14 7 9.13 0.108 | 10.3 0.106 8.47 0.105 8.02 0.083

# % 107dyn/cm,
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Table5 Visco-elasticity at 100°C without continous vibration
Skyprene R-10 Trial TX-130 Trial TX-131 Neoprene GW
E'# tan § L tan d Er tan o E® tan 5_
Original 8.75 0.136 9.85 0.147 8.26 0.143 8.15 0.121
After 0,5hr 8.85 0.125 9.84 0.129 8.27 0.129 8.19 0.108
Y 1hr 8.93 0.121 9.88 0.123 8.33 0.124 8.22 0.103
” L.5hr 8.99 0.119 9.98 0.119 8.38 0.121 8.28 0.100
7 2 hrs 9.00 0.117 10.0 0.117 8.43 0.118 8.33 0.098
” 3hrs 9.12 0.114 10.2 0.113 8.49 0.114 8.43 0.095
” 7 hrs 9.28 0.108 10.4 0.106 8.71 0.104 8.67 0.097
” 14hrs 9.48 0.104 10.6 0.103 8.87 0.105 8.85 0.087
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