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Abstract: The performance of the modified unsaturated polyester was improved by aluminum hydroxide filler in the
research. Studies found that the viscosity of the resin system, mechanical properties, thermal stability and electrical insu-
lativity of final materials were affected by the filling content and particle sizes of aluminum hydroxide directly. With
proper particle diameter and filling content, aluminum hydroxide particles could apparently improve the mechanic prop-
erty, thermal stability and electrical insulativity of corresponding materials in sone extent, meanwhile the viscosity of the
resin system would keep low. The mechanism of the influence of aluminum hydroxide on the performance of modified
unsaturated polyester was studied by the fracture morphology of samples scanned by scanning electron microscopy.
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Figure 1. Viscosity of the modified unsaturated polyester system
with different portion of AI(OH); (1 pm)
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Figure 2. Viscosity of the modified unsaturated polyester system
with different particle sizes of AI(OH); in the portion of 20 wt%
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Figure 3. Tensile strength and elongation at break of the samples
with different contents of AI(OH); in the particle size of 1 pm
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Figure 4. Flexural strength and modulus of the samples with dif-
ferent contents of AI(OH); in the particle size of 1 pm
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Figure S. Tensile strength and elongation at break of the samples
with different particle size of AI(OH); in the portion of 20 wt%
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Figure 6. Flexural strength and modulus of the samples with dif-
ferent particles size in the portion of 20 wt%
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Figure 7. Morphology of fracture surfaces for the samples with different content of AI(OH); in the particle size of 1 pm (4000x). (a) 0 wt%; (b)
7.5 wt%; (c) 20 wt%:; (d) 30 wt%; (e) 40 wt%
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Figure 8. Morphology of fracture surfaces for the samples with different particle sizes of AI(OH); in portion of 20 wt%(1200x). (a) 0.1 pm; (b) 1
pm; (¢) 10 pm; (d) S0 pm; (e) 100 pm
B 8. SENXBRETRRE, MEHRNETEAZRE1200%), () 0.1 pm; (b) 1 pm; (c) 10 pm; (d) 50 pm; () 100 pm
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Figure 9. TG curves of the samples with different content of AI(OH); filler in the size of 1 pm
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Table 1. Thermal stability of PUP/AI(OH); samples
2 1. PUP/AI(OH); #MEMISEMKXSER

Samples Tsy' (°C) Tio” (C) Toax* (°0) Y (%)

Cured PUP 281 308 433 5.1
PUP/AI(OH)3-7.5 wt% (1 pm) 285 309 434 6.3
PUP/AI(OH)3-20 wt% (1 pm) 288 312 437 16.8
PUP/AI(OH)3-30 wt% (1 pm) 288 313 444 20.2
PUP/AI(OH)3-40 wt% (1 pm) 297 319 446 23
PUP/AI(OH)3-7.5 wt% (0.1 pm) 307 333 448 17.5
PUP/AI(OH)3-7.5 wt% (10 um) 306 330 433 15.9
PUP/AI(OH)3-7.5 wt% (50 pm) 304 326 430 11.4
PUP/AI(OH)3-7.5 wt% (100 pum) 306 326 428 5.0

“Tsy,: The temperature for which the weight loss is 5% by TGA scan (20°C/min) under nitrogen; °Tyqy,: The temperature for which the weight 1oss is 10%; “Tp,y.: Maxi-
mum weight loss temperature; Y: Char yields at 850°C.
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Figure 10. TG curves of the samples with different size of AI(OH); filler in the content of 20 wt%
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Figure 12. Influence of different sizes of AI(OH); (20 wt%) on resistance to tracking under the voltage of 2.5 KV
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Table 2. Electrical insulation of the samples under room temperature

& 2. ERTHRMEREEEREERE

Samples Surface resistivity () Volume resistivity (Q-cm)

PUP 1.57 x 10" 3.52 x 107
PUP/AI(OH)3-7.5wt% (1 um) 1.63 x 10" 3.54 % 10"
PUP/AI(OH);-15wt% (1 pm) 1.78 x 10" 5.90 x 10"
PUP/AI(OH);-20wt% (1 pm) 6.04 x 10" 1.29 x 10'®
PUP/AI(OH)3-25wt% (1 pum) 3.68 x 10" 3.55x 10"
PUP/AI(OH)3-30wt% (1 pm) 233 x10" 2.93x10"
PUP/AI(OH)3-35wt% (1 pm) 220 x 10" 240 x 10"
PUP/AI(OH);-40wt% (1 um) 1.80 x 10" 128 x 10"
PUP/AI(OH);-7.5wt% (0.1 pm) 2.00 x 10" 1.33 x 10"
PUP/AI(OH);-7.5wt% (10 pm) 327 x 10" 3.70 x 10"
PUP/AI(OH);-7.5wt% (50 pm) 272 x 10" 4.40 x 10"
PUP/AI(OH)3-7.5wt% (100 pum) 2.90 x 10" 4.08 x 10"

Copyright © 2013 Hanspub
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