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Abstract

The major objective of this research was development of composites from

natural rubber and rubberwood sawdust for producing the toys. The development of the

composites was focused on mechanical and physical properties that met the standard of

children's toys. In researching, effects of zinc oxide, rubberwood sawdust and color

masterbatch contents on the mechanical and physical properties of the composites were

investigated. The experimental results can be concluded as follows:

Increasing additions of the zinc oxide in range of 3-5 phr slightly affected minimum
torque (M), maximum torque (My), scorch time, optimum curing time, tensile
strength, tensile modulus, elongation at break and hardness of the composites
from natural rubber and rubberwood sawdust.

Increasing additions of the rubberwood sawdust in range of 20-100 phr into the
natural rubber composites increased the minimum torque, maximum torque and
hardness but decreased the tensile strength and elongation at break.

Additions of the color masterbatch in range of 1-2 phr slightly affected minimum
torgue, maximum torque and optimum curing time of the composites between
natural rubber and rubberwood sawdust.

Adding the color masterbatch 1 phr into the natural rubber composites reinforced
with rubberwood sawdust 100 phr decreased the tensile strength and hardness.
But when the color masterbatch was added 1.5-2 phr into the composites lightly
increased the tensile strength and hardness with color content.

When the composites from natural rubber, rubberwood sawdust and color
masterbatch were immersed in water with 1, 4, 6, 13, 19 and 20 days, the
percentages of water absorption are 2.25%, 4.12%, 5.09%, 7.65%, 9.17% and
9.17%, respectively. It means that the water absorption of the composites
increased with period of time, and the saturation occurred at a period of 19 days.
The toy prototype for the composites from natural rubber, rubberwood sawdust

does not tearing, permanent deformation and breakage or damage when tested



tension, torsion, drop and impact. It means that passed following the standard
testing.

®  The children's toy from the composites was tested to find the amount of heavy
metals that are banned in children's toys or substances that must not exceed the
standard criteria. Most of the results obtained were not found in this composites,

which was reported as N.D. (Not Detected).

Further, the rubber compound from an optimal composites for producing the children’s
toys was calculated the approximate cost. The optimizing composites consisted of rubber
STR 5L 100 phr, color masterbatch 2 phr, zinc oxide 3 phr, stearic acid 1 phr, wingstay-L
1 phr, CBS 1 phr, sulfur 2.5 phr and rubberwood sawdust 100 phr. It was found that the
approximate cost of the composites are 67.64 baht/kilogram, which included with direct

material cost 57.30 baht/kilogram and energy cost of processing 10.34 baht/kilogram.
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