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[23] PAL, R. Mechanical properties of composites of randomly oriented platelets.

Composites Part A: Applied Science and Manufacturing, v. 39, n. 9, p. 1496 –

1502, 2008. 2.5, 2.5.2, 2.5.2, 2.5.2, 4.2, 5.2

[24] FRANKLAND, S. J. V. et al. The stress-strain behavior of polymer-nanotube

composites from molecular dynamics simulation. Composites Science and Tech-

nology, v. 63, n. 11, p. 1655–1661, 2003. 2.5

[25] GRIEBEL, M.; HAMAEKERS, J. Molecular dynamics simulations of the

elastic moduli of polymer-carbon nanotube composites. Computer Methods in

Applied Mechanics and Engineering, v. 193, n. 17-20, p. 1773 – 1788, 2004. 2.5

[26] SMITH, G. D. et al. A molecular dynamics simulation study of the viscoelastic

properties of polymer nanocomposites. The Journal of Chemical Physics, AIP,

v. 117, n. 20, p. 9478–9489, 2002. 2.5

[27] PAL, R. Rheology of particulate dispersions and composites. Boca Raton,

USA: CRC Press, 2006. ISBN 9781574445206. 2.5.2

[28] MCCULLOCH, W.; PITTS, W. A logical calculus of the ideas immanent in

nervous activity. Bulletin of Mathematical Biology, Springer, v. 5, n. 4, p. 115–

133, 1943. 3.1.1

[29] HEBB, D. The organisation of behaviour. Willey, New York, USA, 1949. 3.1.1

[30] ROSENBLATT, F. The perceptron: A probabilistic model for information

storage and organization in the brain. Psychological review, v. 65, n. 6, p. 386–

408, 1958. 3.1.1

[31] MINSKY, M.; PAPERT, S. Perceptrons. Cambridge, USA: MIT Press, 1969.

3.1.1

[32] RUMELHART, D.; MCCLELLAND, J. Parallel distributed processing: explo-

rations in the microstructure of cognition. Cambridge, USA: MIT Press, 1986.

3.1.1

[33] WASSERMAN, P. Neural computing: theory and practice. New York, USA:

Van Nostrand Reinhold Co., 1989. 3.1.2, 3.1.2

[34] HOPFIELD, J. Neural networks and physical systems with emergent collec-

tive computational abilities. Proceedings of the national academy of sciences,

National Acad Sciences, v. 79, n. 8, p. 2554–2558, 1982. 3.1.2

[35] HAYKIN, S. Neural Networks: A Comprehensive Foundation. 2nd. ed. Upper

Saddle River, USA: Prentice Hall PTR, 1994. 3.1.4, 3.1.4

DBD
PUC-Rio - Certificação Digital Nº 0721366/CA



Referências Bibliográficas 77
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A

Dados experimentais

Concent. Tam. Razão de E

Matriz Carga (md/mc) (nm) Aspecto (GPa) Ref.
PU – – – – 0,004 [49]
PU CNF 0,02 60 500 0,006 [49]
PU CNF 0,1 60 500 0,022 [49]
PU CNF 0,25 60 500 0,028 [49]
PP – – – – 0,71 [50]
PP CaCO3 0,05 44 1 0,71 [50]
PP CaCO3 0,1 44 1 0,74 [50]
PP CaCO3 0,15 44 1 0,81 [50]
PP CaCO3 0,15 44 1 0,78 [50]
PP CaCO3 0,15 44 1 0,76 [50]
PP CaCO3 0,15 44 1 0,74 [50]
PP CaCO3 0,2 44 1 0,84 [50]
iPP – – – – 1,437 [51]
iPP CaCO3 0,135068 160 1 1,691 [51]
iPP CaCO3 0,247934 160 1 1,871 [51]
iPP CaCO3 0,425868 160 1 1,973 [51]
iPP CaCO3 0,559779 220 1 2,697 [51]
iPP CaCO3 0,247934 370 1 1,682 [51]
iPP CaCO3 0,372974 370 1 1,785 [51]
iPP CaCO3 0,474052 370 1 2,44 [51]
iPP CaCO3 0,559779 560 1 2,867 [51]
PP – – – – 1,6 [10]
PP CaCO3 0,137352 44 1 2,7 [10]
PP CaCO3 0,137352 44 1 3 [10]
PP CaCO3 0,137352 44 1 2,5 [10]
PP CaCO3 0,242403 44 1 3 [10]
PP CaCO3 0,242403 44 1 2,6 [10]
PP CaCO3 0,242403 44 1 2,9 [10]
PP CaCO3 0,324431 44 1 2,6 [10]

Tabela A.1: Dados retirados de tabelas dispońıveis na literatura.
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Apêndice A. Dados experimentais 80

Concent. Tam. Razão de E

Matriz Carga (md/mc) (nm) Aspecto (GPa) Ref.
PMMA – – – – 4,7 [52]
PMMA CNF (PR21PS) 0,05 200 100 8 [52]
PMMA CNF (PR21PS) 0,1 200 100 7,7 [52]
PMMA CNF (PR24PS) 0,05 100 100 7,5 [52]
PMMA CNF (PR24PS) 0,1 100 100 7,6 [52]

E–glass–PP – – – – 4,12 [53]
E–glass–PP MMT (1,28E) 0,01 1 200 6,68 [53]
E–glass–PP MMT (1,28E) 0,02 1 200 6,97 [53]
E–glass–PP MMT (1,28E) 0,03 1 200 7,1 [53]
E–glass–PP MMT (1,28E) 0,04 1 200 7,92 [53]
E–glass–PP MMT (1,28E) 0,05 1 200 8,23 [53]
E–glass–PP MMT (1,28E) 0,1 1 200 8,67 [53]

PMMA – – – – 1,35 [54]
PMMA MMT (20A) 0,005 2,42 200 1,72 [54]
PMMA MMT (20A) 0,01 2,42 200 1,48 [54]
PMMA MMT (20A) 0,02 2,42 200 1,39 [54]
PMMA MMT (20A) 0,005 2,42 200 1,28 [54]
PMMA MMT (20A) 0,01 2,42 200 1,26 [54]
PMMA MMT (20A) 0,02 2,42 200 1,24 [54]
Epoxy – – – – 2,599 [55]
Epoxy CB 0,001 30 1 2,752 [55]
Epoxy CB 0,003 30 1 2,796 [55]
Epoxy CB 0,005 30 1 2,83 [55]
Epoxy SWCNT 0,0005 2 500 2,681 [55]
Epoxy SWCNT 0,001 2 500 2,691 [55]
Epoxy SWCNT 0,003 2 500 2,812 [55]
Epoxy DWCNT 0,001 2,8 500 2,785 [55]
Epoxy DWCNT 0,003 2,8 500 2,885 [55]
Epoxy DWCNT 0,005 2,8 500 2,79 [55]
Epoxy DWCNT–NH2 0,001 2,8 500 2,61 [55]
Epoxy DWCNT–NH2 0,003 2,8 500 2,944 [55]
Epoxy DWCNT–NH2 0,005 2,8 500 2,978 [55]
Epoxy MWCNT 0,001 15 3333,3 2,78 [55]
Epoxy MWCNT 0,003 15 3333,3 2,765 [55]
Epoxy MWCNT 0,005 15 3333,3 2,609 [55]
Epoxy MWCNT–NH2 0,001 15 3333,3 2,884 [55]
Epoxy MWCNT–NH2 0,003 15 3333,3 2,819 [55]
Epoxy MWCNT–NH2 0,005 15 3333,3 2,82 [55]

Tabela A.2: Dados retirados de tabelas dispońıveis na literatura. (continuação)
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Apêndice A. Dados experimentais 81

Concent. Tam. Razão de E

Matriz Carga (md/mc) (nm) Aspecto (GPa) Ref.
Epoxy – – – – 3,282 [9]
Epoxy CB 0,1 30 1 3,297 [9]
Epoxy DWNT 0,1 2,8 2500 3,352 [9]
Epoxy DWNT–NH2 0,1 2,8 2500 3,496 [9]
Epoxy DWNT–NH2 1 2,8 2500 3,508 [9]

UP – – – – 2,994631 [56]
UP MMT Na+ 0,02 1,17 100 3,087248 [56]
UP MMT Na+ 0,05 1,17 100 3,515436 [56]
UP MMT Na+ 0,08 1,17 100 3,230201 [56]
UP MMT Na+ 0,1 1,17 100 2,851678 [56]
UP MMT (25A) 0,02 1,85 100 3,189262 [56]
UP MMT (25A) 0,05 1,85 100 3,655034 [56]
UP MMT (25A) 0,08 1,85 100 3,332886 [56]
UP MMT (25A) 0,1 1,85 100 3,097315 [56]
UP MMT (30B) 0,02 1,86 100 2,844295 [56]
UP MMT (30B) 0,05 1,86 100 4,033557 [56]
UP MMT (30B) 0,08 1,86 100 3,515436 [56]
UP MMT (30B) 0,1 1,86 100 3,148322 [56]
PA6 – – – – 20,17752 [57]
PA6 SiO2 0,05 12 1 22,37711 [57]
PA6 SiO2 0,1 12 1 24,19246 [57]
PP – – – – 1,390909 [57]
PP SiO2 0,01 12 1 1,421818 [57]
PP SiO2 0,025 12 1 1,492727 [57]
PP SiO2 0,05 12 1 1,565455 [57]
PP SiO2 0,075 12 1 1,614545 [57]
PP SiO2 0,1 12 1 1,690909 [57]
PP SiO2 0,15 12 1 1,8 [57]

Tabela A.3: Dados retirados de gráficos dispońıveis na literatura.
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Apêndice A. Dados experimentais 82

Concent. Tam. Razão de E

Matriz Carga (md/mc) (nm) Aspecto (GPa) Ref.
PLLA (moldado) – – – – 1,855 [58]
PLLA (moldado) g-HAP 0,02 20 5 2,34 [58]
PLLA (moldado) g-HAP 0,04 20 5 2,553 [58]
PLLA (moldado) g-HAP 0,06 20 5 2,553 [58]
PLLA (moldado) g-HAP 0,08 20 5 2,644 [58]
PLLA (moldado) g-HAP 0,1 20 5 2,68 [58]
PLLA (moldado) g-HAP 0,15 20 5 2,98 [58]
PLLA (moldado) g-HAP 0,2 20 5 3,161 [58]
PLLA (moldado) HAP 0,02 20 5 2,34 [58]
PLLA (moldado) HAP 0,04 20 5 2,42 [58]
PLLA (moldado) HAP 0,06 20 5 2,526 [58]
PLLA (moldado) HAP 0,08 20 5 2,631 [58]
PLLA (moldado) HAP 0,1 20 5 2,651 [58]
PLLA (moldado) HAP 0,15 20 5 2,954 [58]
PLLA (moldado) HAP 0,2 20 5 3,051 [58]
PLLA (recozido) – – – – 3,064 [58]
PLLA (recozido) HAP 0,02 20 5 3,257 [58]
PLLA (recozido) HAP 0,04 20 5 3,201 [58]
PLLA (recozido) HAP 0,06 20 5 3,311 [58]
PLLA (recozido) HAP 0,08 20 5 3,533 [58]
PLLA (recozido) HAP 0,1 20 5 3,617 [58]
PLLA (recozido) HAP 0,15 20 5 3,641 [58]
PLLA (recozido) HAP 0,2 20 5 3,851 [58]
PLLA (recozido) g-HAP 0,02 20 5 3,233 [58]
PLLA (recozido) g-HAP 0,04 20 5 3,286 [58]
PLLA (recozido) g-HAP 0,06 20 5 3,365 [58]
PLLA (recozido) g-HAP 0,08 20 5 3,557 [58]
PLLA (recozido) g-HAP 0,1 20 5 3,514 [58]
PLLA (recozido) g-HAP 0,15 20 5 3,832 [58]
PLLA (recozido) g-HAP 0,2 20 5 3,988 [58]

Tabela A.4: Dados retirados de gráficos dispońıveis na literatura. (continuação)
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