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Abstract

This research illustrates the possibility of the fabrication of structural insulated panels (SIP)
consisted of oriented strand board (OSB) as a facing material and rubber sponge as a core. OSB surface and
rubber sponge core would provide strength and thermal insulation to SIP respectively. Wood strands in the
OSB surface were prepared from the under size rubber wood and glued by isocyanate adhesion (MDI) while
rubber sponge was a natural rubber based compound. A single process of compression molding was
conducted in order to achieve the heat transfer through the OSB surface to rubber core. As a result, the
balance between OSB thickness and rubber compound recipes was essential for the optimum cure levels in
both OSB and rubber sponge layers. When compressed, crosslinking, trickled by thermal reaction, within
OSB and at the OSB/rubber interface would enhance the OSB internal bonding and OSB/rubber interfacial
strength. Additionally, a thermal blowing agent in rubber compounds decomposed and released amounts of
gases. This brought about the forming rubber sponge when the mold was released to the certain thickness.

The results of this study indicated that the optimum thickness of each OSB surface should be at
about 0.5 cm in order to provide enough strength and allow heat to transfer into a rubber core. The
compression temperature at 150 degree Celsius was optimized for OSB curing, however, it resulted the
rubber core temperature at only ~ 125 degree Celsius. As a result, OBSH and ZDEC were used as a blowing
agent and an accelerator in rubber compounds. Using of 5- and 6-min compression before further curing
until the overall compression period reached 15 min (during the second step of curing, the mold thickness
was released to 2 cm in order to allow the expansion of rubber sponge) produced SIP of which density,
internal bonding, modulus of elastic, modulus of rupture, compressive strength, thickness swelling, water
absorption and thermal conductivity were in the same levels as that of the commercial products (smart board
and SIP). Moreover, it was found that this process might be able to yield the boards with the thickness as

high as 5 cm.
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