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Anexos

Anexo 1. 

Espectro FTIR e RAMAN do óleo Exterram Original.

Anexo 2. 

Espectro FTIR e RAMAN do óleo Lubrax Original
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Anexo 3.

Componentes do modelo de 4 parâmetros, do PEAD original e 

envelhecido no óleo Exterram em função da temperatura, para 6 meses 

para 3, 6 e 7 MPa.

ÓLEO

EXTERR
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

3 MPa

Original 0,995 4,6E+10 1,3E+05 2,8E+09 1,6E+06 7E-08

50 0,992 4,06E+10 1,68E+05 2,32E+09 1,52E+06 7E-08

70 0,995 3,31E+10 1,45E+05 1,60E+09 1,00E+06 9E-08

90 0,993 2,93E+10 1,35E+05 1,60E+09 1,02E+06 1E-07

ÓLEO 

EXTERR
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

6 MPa

Original 0,995 2,86E+10 2,01E+05 1,68E+09 9,27E+05 2E-07

50 0,992 2,71E+10 2,07E+05 1,20E+09 8,03E+05 2E-07

70 0,993 1,98E+10 1,85E+05 1,11E+09 6,71E+05 3E-07

90 0,995 1,36E+10 1,70E+05 8,90E08 4,94E+05 5E-07

ÓLEO 

EXTERR
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

7 MPa

Original 0,995 3,25E+10 2,75E+05 1,87E+09 1,04E+06 2E-07

50 0,992 2,33E+10 1,95E+05 9,33E+08 6,14E+05 3E-07

70 0,994 1,64E+10 1,87E+05 9,42E+08 5,46E+05 4E-07

90 0,995 1,05E+10 1,76E+05 7,74E+08 4,15E+05 7E-07
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Anexo 4.

Componentes do modelo de 4 parâmetros, do PEAD original e 

envelhecido no óleo Lubrax em função da temperatura, para 6 meses 

para 3, 6 e 7 MPa.

ÓLEO 

LUBRAX
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

3 MPa

Original 0,995 4,6E+10 1,3E+05 2,8E+09 1,6E+06 7E-08

50 0,991 3,63E+10 1,61E+05 1,63E+09 1,15E+06 8E-08

70 0,993 4,22E+10 1,45E+05 2,14E+09 1,37E+06 7E-08

90 0,994 2,66E+10 1,40E+05 2,83E+09 1,26E+06 1E-07

ÓLEO 

LUBRAX
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

6 MPa

Original 0,995 2,86E+10 2,01E+05 1,68E+09 9,27E+05 2E-07

50 0,996 3,00E+10 2,12E+05 1,28E+09 7,81E+05 2E-07

70 0,994 2,04E+10 1,87E+05 1,10E+09 6,50E+05 3E-07

90 0,996 1,46E+10 1,82E+05 1,06E+09 5,69E+05 3E-07

ÓLEO 

LUBRAX
T (ºC) r²

N1

(MPa*s)

R1

(MPa)

N2

(MPa*s)

R2

(MPa)

Taxa de 

deformação (s-1)

7 MPa

Original 0,995 3,25E+10 2,75E+05 1,87E+09 1,04E+05 2E-07

50 0,993 3,30E+10 2,02E+05 1,09E+09 6,49E+05 2E-07

70 0,995 1,58E+10 1,86E+05 9,41E+08 5,42E+05 5E-07

90 0,996 1,01E+10 1,85E+05 8,22E+08 4,44E+05 7E-07
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Anexo 5.

Difratograma do PEAD exposto ao óleo Exterram
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Anexo 6.

Difratograma do PEAD exposto ao óleo Lubrax 
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Anexo 7.

Resultado do DSC, TGA e DTGA do PEAD envelhecido no óleo Exterram 

Tm (ºC) Área do pico (mJ) Delta H (cal/g) % Cristalinidade % Amorfo

Original 138,50 1098,83 45,02 65,25 34,75

50 ºC 137,45 683,22 32,74 47,45 52,55

70 ºC 137,59 752,94 32,27 46,76 53,24

90 ºC 137,28 665,37 33,94 49,19 50,81
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ORIGINAL 474,94
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Anexo 8.

Resultado do DSC, TGA e DTGA do PEAD envelhecido no óleo Lubrax

Tm (ºC) Área do pico (mJ) Delta H (cal/g) % Cristalinidade % Amorfo

Original 138,50 1098,83 45,02 65,25 34,75

50 ºC 137,92 779,44 32,03 46,41 53,59

70 ºC 137,08 834,63 34,42 49,88 50,12

90 ºC 137,77 711,93 37,05 53,69 46,31
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Anexo 9.

Espectro FTIR e RAMAN do PEAD envelhecido durante 6 meses, no óleo 

Básico, para as temperaturas de 50 ºC, 60 ºC e 70 ºC.

Anexo 10.

Espectro FTIR e RAMAN do PEAD envelhecido durante 6 meses, no óleo 

Lubrax, para as temperaturas de 50 ºC, 60 ºC e 70 ºC.
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ORIGINAL 474,94

50 ºc 477,86
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Anexo 11.

Espectro FTIR e RAMAN do óleo Exterram envelhecido durante 6 meses.
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