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ABSTRACT

One of important processes in rubber production is rubber vulcanizing. There are several
vulcanizing processes which are continuously developed for energy saving and a better quality of
rubber products. The objective of this research is to design, develop and test the vulcanized rubber
drier by using infrared radiation for dipping products. And also, searching for an appropriate drying
condition based on strength and physical characteristic of the products. The experiment is conducted
by vulcanizing disposable medical gloves medium size by using infrared vulcanizer. Two rectangular
ceramic coated surface infrared heaters with 1,000 watt power each are used in this experiment. The
performance test of natural rubber latex drying was based on 3 independent parameters and 3 different
test conditions for each parameter; inside air temperature of 80, 100 and 120 °C, lateral distances
between infrared emitters and the heated ceramic mold of 10, 15 and 20 cm and drying time of 5, 10
and 15 min. The test result showed that the tensile strength and elongation at breaking point were 15-
25 MPa and 700-850 %, respectively. For drying by the hot air with controlled air velocity of 1 m/s
and free convection hot air, the test result were more or less the same at 15-25 MPa and 650-800 %.
The distance between emitters and surface of heated ceramic mold of 20 cm having air temperatures
inside the chamber of 80 and 100 °C made the glove removal from heated ceramic mold much more
easily when dried for 15 and 10 min, respectively. The easier glove removal was also affected by hot
air drying with controlled air velocity at 1 m/s. On the contrary, free convection hot air lengthened the
drying time more than 15 min; this happened even with very high air temperature inside the chamber
(120 °C). Using the thermal image measured the temperature profile inside the driers with the same
setting conditions, results showed that the vulcanized rubber drying by infrared had higher

temperatures and more uniform than that of the two hot air driers.
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Q

W.A. Rubbermate Co., Ltd. ASTM D3578 t1uu 1
Thickness - Single Wall (mm)
Finger / Palm Minimum 0.16 £ 0.03 mm 0.08 min
Finger Tip Minimum 0.14 + 0.03 mm 0.08 min
Cuff Minimum 0.10 + 0.02 mm
Tensile Strength (MPa)
Before Aging Min 20 Min 14.0
After Aging Min 18 Min 14.0
Elongation at break (%)
Before Aging Min 700 Min 650
After Aging Min 650 Min 500

111 W.A. Rubbermate Co., Ltd. 2548.
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Design and Development of the Vulcanized Rubber Drier Using Infrared Radiation for Dipping Products
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Abstract

One of important processes in rubber production is rubber vulcanizing. There are several vulcanizing processes which are
continuously developed for energy saving and a better quality of rubber products. The objective of this research is to design, develop and test
the vulcanized rubber drier by using infrared radiation for dipping products. And also, searching for an appropriate drying condition based on
strength and physical characteristic of the products. The experiment is conducted by vulcanizing disposable medical gloves medium size by
using infrared vulcanizer. Two rectangular ceramic coated surface infrared heaters with 1,000 watt power each are used in this experiment.
The performance test of natural rubber latex drying was based on 3 independent parameters and 3 different test conditions for each parameter;
inside air temperature of 80, 100 and 120 °C, lateral distances between infrared emitters and the heated ceramic mold of 10, 15 and 20 cm and
drying time of 5, 10 and 15 min. The test result showed that the tensile strength and elongation at breaking point were 15-25 MPa and 700-
850 %, respectively. For drying by the hot air with controlled air velocity of 1 m/s and free convection hot air, the test result were more or
less the same at 15-25 MPa and 650-800 %. The distance between emitters and surface of heated ceramic mold of 20 cm having air
temperatures inside the chamber of 80 and 100 °C made the glove removal from heated ceramic mold much more easily when dried for 15
and 10 min, respectively. The easier glove removal was also affected by hot air drying with controlled air velocity at 1 m/s. On the contrary,
free convection hot air lengthened the drying time more than 15 min; this happened even with very high air temperature inside the chamber
(120 °C). Using the thermal image measured the temperature profile inside the driers with the same setting conditions, results showed that

the vulcanized rubber drying by infrared had higher temperatures and more uniform than that of the two hot air driers.
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