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Abstract

This research presents a development of environmental-friendly plastic (EFP) composite material
between synthetic materials mixed with natural materials, consisting of liquid polyester resin, aluminum
powder, talcum powder and clay brick powder for use as a material create thermoforming process
vacuum forming mold. The operating by mixed EFP composite material test specimen 32 pieces.
Specify the weight of each ingredient equal to 20 grams and take the specimen check for hardness
according to ASTM D2240(1990) Shor-D hardness level. Test results from the research found that
mixed materials, EFP is 10 grams of liquid polyester resin, 2 grams of aluminum powder, 4 grams of
talcum powder, 4 grams of brick and a setting time 6 hours powder with the best hardness of 84.6
Shor-D. Suitable for creating vacuum molds to increase the choice of materials in the production
Industry sector.
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ANNITTNAWAINTANIIN "Q" 30-45
(Thermal Transfer) (Watt/m?)
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(Conductivity-K value) (W/m.K)
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(Resistivity-R Value) (m2K/W)
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(Thermal Capacity) (J/Kg.K)
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Surunaaes| iy naegiiilon| weiady | wedguery | daumansIy
(Specimen) | (Resin) (Al) (Te) (B) (nF1)
No.1 10 5 4 1 20
No.2 10 5 1 4 20
No.3 10 5 35 15 20
No.4 10 5 15 35 20
No.5 10 5 45 05 20
No.6 10 5 05 4.5 20
No.7 10 5 3 2 20
No.8 10 5 2 3 20
No.9 10 4 5 1 20
No.10 10 4 4 2 20
No.11 10 4 35 25 20
No.12 10 4 25 3.5 20
No.13 10 4 3 3 20
No.14 10 4 45 15 20
No.15 10 4 15 45 20
No.16 10 4 1 5 20
No.17 10 3 5 2 20
No.18 10 3 2 5 20
No.19 10 3 4 3 20
No.20 10 3 3 4 20
No.21 10 3 4.5 25 20
No.22 10 3 25 4.5 20
No.23 10 3 35 35 20
No.24 10 3 15 5.5 20
No25 10 2 5 3 20
No.26 10 2 3 5 20
No.27 10 2 4 4 20
No.28 10 2 45 35 20
No.29 10 2 35 4.5 20
No30 10 2 25 55 20
No.31 10 2 2 6 20
No.32 10 2 15 6.5 20
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DIMENSION GF SPECIMEN

Note: From plastic biocomposite material
resulted

required the researched specimen
dimensions are: T= 6 mm, W= 25 mm, L= 25 mm.
Hardness tests of samples were carried out on
hardness test machine Durometer Hardness
\Jester AsTM D790
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NAAaL NAAaL NAADL NAADL NAADL NAADL ﬂ’J’WNLl“ﬁQ
A B C D E
No.1 78 78 85 74 7 78.4%
No.2 76 84 62 79 67 73.6%
No.3 81 79 79 75 78 78.%4
No.4 79 79 74 64 68 72.8%
No.5 83 74 63 76 70 73.%2
No.6 78 85 76 79 70 77.6%
No.7 85 74 84 76 82 80.2%
No.8 81 83 76 83 s 80%
No.9 84 82 82 84 83 83%
No.10 83 81 83 80 80 79.8%
No.11 83 83 73 79 81 79.8%
No.12 7 72 72 82 79 76.4%
No.13 85 84 79 86 83 83.4%
No.14 83 85 79 85 79 82.2%
No.15 81 82 76 80 82 80.2%
No.16 82 84 81 85 84 83.2%
No.17 84 83 85 84 80 83.2%
No.18 85 79 83 82 86 83%
No.19 79 81 76 87 s 80%
No.20 86 84 s 86 82 83%
No.21 82 80 79 82 86 81.8%
No.22 83 83 71 85 76 79.6%
No.23 83 75 83 81 83 81%
No.24 82 82 79 84 83 82%
No.25 84 79 72 80 82 79.4%
No.26 74 82 61 79 68 72.8%
No.27 83 86 84 85 85 84.6%
No.28 85 82 81 84 85 83.4%
No.29 83 83 70 83 80 79.8%
No.30 84 85 84 83 83 83.8%
No.31 81 79 83 80 82 81%
No.32 76 82 84 81 85 81.6%
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