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Abstract
TE 1669376

This research project developed a process for manufacturing oriented strand lumber (OSL) from
Rubberwood residues as well as designed and built the corresponding equipment in-house. Moreover, a research
had been carried out employing the developed equipment to investigate the effects of various parameters on
product quality. The experiment collected data on shape of canopy and the canopy to trunk ratio of Rubber trees
as well as types and quantity of residues as well as carried out the design and construction of three in-house built
equipment and purchased a disc flaker from Canada and two presses from Denmark. There are four research
topics employing the above equipment for conducting experiment. First topic was to study the optimum
parameters for manufacturing OSL by factorial experiment. The treatments are adhesive types (isocyanate,
phenolic), glue-spread percentage (3, 6, 9) and strand length (60, 100, 140 mm). The second topic investigated
the effect of strand orientation (3 patterns) and length (50, 100,150 mm) on OSL strength. The third topic
examined the effects of heat (130, 160, 190, 220°C) and heat-treating time (30, 70, 110, 150 minutes) on OSL
properties. The fourth topic conducted an experiment on influences of hybrid adhesives blended from phenolic
and isocyanate resins on OSL properties.

Results indicated that the Rubber trees of breed FRIM 600 were extensively planted in the South and
contain the canopy to trunk ratio of 2 to 1. The clear trunk is on average 3.5-meter height which could be cross-
cut into three bolts of 1.20-meter long. The branches left from harvesting together with slabs in saw mills
collectively contribute to the 75% wastes of a single tree. A clear branch of at least 120 mm in diameter was
found to render highest yield of strand furnishes. The equipment built were a rotary-drum dryer, a rotary-drum
blender, and a double-deck vibrating-fin orienter. The purchased three equipment were a CAE Model 6/36
Laboratory Disc Flaker, a 100-ton capacity prepress, and a 200-ton capacity hot press. By using the developed
equipment in carrying out research, the findings of the first topic were that the optimum parameters were
isocyanate adhesive, 9-percent glue spread, and strand length of 140 millimeters. Results of the second topic
revealed that strand orienting parallel to the length of OSL yielded highest strength. The strand length of 150 mm
was found to also improve strength. The third topic resulted that treatment of strand between 130-190°C
increases OSL strength while 220°C treatment drastically reduces strength. Moreover, the treatment at all four
temperatures werz found to increases OSL durability. Results of the fourth topic showed that the best properties
of OSL could be obtained from using the 75:25 ratio hybrid adhesive of phenolic and isocynate resins as well as

from binding with the sole phenolic resin.





