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Abstract In CPB(Cold-Pad-Batch) dyeing, the rubber of the padder roll is influenced by
the heat, chemical and mechanical influences and thus aging of the padder roll rubber
occurs. This study presents an accelerated thermal aging test of the CPB padder roll rub-

ber with strong alkali conditions. Using Arrhenius formula of the various property values
for the various aging temperatures(80°C, 90°C, 100°C) of the padder roll, the accelerated
life predictions could be calculated. The threshold value of the property was set at different
values. The hardness was set at the point where 5% degradation occurs based on the
actual use conditions, and the tensile strength was set at the point where 50% degrada-
tion occurs based on the general life prediction standards. From the results of the different
physical properties at differing temperatures, the Arrhenius plot could be obtained.
Through the usage of the Arrhenius Equation, significant duration expectation could be
predicted, and the chemical aging behavior of the CPB padder roll could be found at the
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arbitrary and actual temperatures.

Keywords cold pad batch, padder roll rubber, hardness, tensile strength, aging lifetime,
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where,

P : Characteristic value of rubber
(hardness, tensile strength etc.)

P, : Initial characteristic value

t . Time

k : Reaction rate constant(1/time)

Ao HEHEAS ki
el A4 obd U
(3)7} 2.

where,

A © Arrhenius constant

. Activation energy(J/mol)

. Gas constant(8.314J/mol - K)

. Absolute temperature, K
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ukA © 2 NR(natural rubber), NBR(acryloni-
trile butadiene rubber), BR(butadiene rubber),
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SBR(styrene—butadiene rubber)s % I1H= &3
5} ekl 0] 5 A9HC=C double bond)E ZH=t}9,
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Figure 1. Change of hardness.
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Figure 3. Arrhenius plot of hardness. Figure 4. Arrhenius plot of tensile strength.
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Table 1. Arrhenius equations for aging properties

NaOH % Degradation Equations
Hardness 10 5% In(t) = —18.17 + 8196/(t+273)
Tensile strength 10 50% In(t) = —19.78 + 8496/(t+273)
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Table 2. Prediction life time based on the temperature
of CPB system

Prediction life time(hr)

Temperature(C)

Hardness Tensile strength
30 4,165 4,436
35 2,685 2,814
40 1,755 1,811
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