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Apéndices

A. Resultados das analises termogravimeétricas

Massa residual (%)

Massa residual (%)

100

95 +

90 +

85

80

75 4

100

95

90

85

80

75 4

\ — Massa residual (%) Compésito Isoftalico 01 \

T T T T T T T T T T T 1
0 100 200 300 400 500 600 700 800

Temperatura (°C)

. \ — Massa residual (%) compésito isoftalico 02 \

T T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800
Temperatura (°C)


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-RIo - Certificacdo Digital N° 1421649/CA

Massa residual (%)

Massa residual (%)

—— Massa residual (%) compésito isoftalico 03

100

95

90 +

85

80

754

70 4

0

100

95

90

85 +

80

100 200 300 400 500 600 700 800
Temperatura (°C)

! — Massa residual (%) compdsito isoftalico 04 \

L B e B e o o o e S ) B
100 200 300 400 500 600 700

Temperatura (°C)

T
800

123


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-RIo - Certificacdo Digital N° 1421649/CA

Massa Residual (%)

Massa residual (%)

| —— Massa Residual (%) composito isoftalico 05 |

100 4

95

90

85+

80 —

75

70

65

60

0

100 +

95

90

85

80

75

70 +

100

200

300 400 500 600

Temperatura (°C)

700

800

] — Massa residual (%) compadsito isoftalico 06 \

T

T
100

T

T
200

T

1T T
300 400 500

Temperatura (°C)

T
600

T

T
700

T

T
800

124


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-RIo - Certificacdo Digital N° 1421649/CA

Massa residual (%)

Massa residual (%)

100

95 +

90

85

80

75

| —— Massa residual (%) Compdsito Fendlico 01 |

0

100

95 +

90 +

85+

80 +

75

T

T
100

T

T
200

T

T T T
300 400 500

Temperatura (°C)

T
600

T

T

700

| —— Massa residual (%) compésito fenélico 02 |

T

T
800

0

T

T
100

T

T
200

T

T 1
300 400 500

Temperatura (°C)

T
600

T

T
700

T

T
800

125


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-RIo - Certificacdo Digital N° 1421649/CA

Massa residual (%)

Massa residual (%)

100

95

90

85

80

75

126

| —— Massa residual (%) compésito fenélico 03 |

0

100

95 +

90

85 +

80

75

e I E m e S e B ) EEN A e e e e
100 200 300 400 500 600 700 800

Temperatura (°C)

| —— Massa residual (%) compésito fenélico 04 |

0

— 7T T T T 1T T T T T T T T+ T T 1
100 200 300 400 500 600 700 800

Temperatura (°C)


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-Rio - Certificacdo Digital N° 1421649/CA

B. Processamento Digital de Imagens
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Principais passos executados no processamerital dilgs imagens da

microscopia eletronica de varredura cosotiwareFiji ImageJ.

1 Eliminagéo dos ruidos da imagem atravées do filtoa Local Means

2 Utilizacado da ferrament&ecordno menuPluginspara exibicédo da lista de

comandos utilizados.

File Edt Image Process Analyze Qg%

[= folfa{[S] PP AR N YNENEn

* Run
Utilities *  Edit
New »  Startup Macros.
Compiesnd [Recors ]
Install Ctri+Shift+M

Pencil Tool Options.
Paintbrush Tool Options.
3D Viewer Flood Fill Tool Options

Install Plugin.

Analyze * Set Drawing Color.
Blo-Formats "' Avout Startup Macros.
Color Inspector 3D Save As JPEG...[]
Examples

Save Inverted FITS
Feature Extraction

Image5D

Integral Image Fitters
LOCI

Landmarks

Figura 92 — Ferramenta Record.

-
o

Record: [Macro

Recorder

~| Name: |Macroijm Createl i]

run("Set Scale...",
run("Duplicate...”, " ");
setAutcThreshold ("Default™);
//run("Threshold...");
selectWindow("cinza0005.tif");

"distance=0 known=0 pixel=1 unit=pixel global");

selectWindow("cinza0005-1.tif");
//setThreshold (170, 255):
setCption("BlackBackground”, false);
run("Convert to Mask");
run("Close");
run("Close-");

run("Set Measurements...");
run("Set Measurements...",
run ("Measure”);

run("Set Measurements...",
run ("Measure”):
run("Analyze Particles...™,
close():
selectWindow("cinza0005-1.tif");
run("Analyze Particles...™,
close():
selectWindow("cinza0005-1.tif");
run("Analyze Particles...”™,
selectiWindow("cinza0005-1.tif");
selectWindow("Mask of cinza0005-1.tif"):
run("Set Measurements..."):
makeRectangle (392, 845, 169, 84);
run("Set Measurements...",
run ("Measure”);

Iclose():

"area_fraction redirect=cinza0005.tif decimal=2");
"area_fraction redirect=cinza0005-1.tif decimal=2");

"size=0-500 show=Masks display clear”);

"size=500-infinity show=Masks display clear”);

"size=500-Infinity show=Masks display clear");

"area_fraction redirect=cinza0005-1.tif decimal=2");

Figura 93 - Comandos utilizados.

3 Alterar a escala da imagem para pixel. No m&nalyseselecionamos a

ferramentaSet Scale Para colocar a imagem em pixel clicamos €hck to

Remove

Scale,

com a opcao

Global

marcada.


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-Rio - Certificacdo Digital N° 1421649/CA

128

File Edit Image Process Analyze Plugins Window Help
I8 olc|o|~<4)s2\[Al|a|o|0]) cxfs|wfs|s]a] |»]

-~
' Set Scale

Distance in pixels
Known distance

Pixel aspect ratio:

111

Unitoflength: |in

Click to Remove Scale

™ Global
Scale: 254 pixels/inch

OK Cancel | Help

—

Figura 94 - FerramentaSet Scale

ERCF Ts Just . e - e .
File Edit Image Process Analyze Plugins Window Help

B olx|v) <43\ Alx|o|0)| fs|w|s]s]a] |~]

+*+,
w4,

[ii Set Scale &

Distance in pixels: [0.00
Known distance: |0.00
Pixel aspectratio: |1.0

Unit of length: |pixel

Scale: <no scale>

ok | cancel | Heip |

Figura 95 - Escala ap6s o comand@lick to Remove

Antes de comecar a segmentacdo é importantécdupl imagem para

manter salva a imagem original.
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File Edit LCe N Process Analyze Plugins Window Help
L LI PAVAC TN

Bolc e |0
Adjust »
Show Info... Ctri+l
Properties... Ctrl+Shift+P
Color 4
Stacks 4
Hyperstacks 4
Crop Ctri+Shift+X
Rename...

Scale... Ctri+E

Transform 4
Zoom 4
Overlay 4
Lookup Tables 4

Figura 96 - Menulmage-Duplicate

129

4 Segmentacdo das fases do material através do cormaage — Adjust —

Threshold.

File Edit [ER Process Analyze Plugins Window Help

B0O/C e OO o o] 4]a] =]
Brightness/Contrast..  Ctrl+Shift+C
Show Info... Ctri+l | Window/Level...
Properties... Ctri+Shift+P | Color Balance...
Stacks *| Color Threshold...
Hyperstacks »  Size..
Crop Ctri+Shift+X Canvas Size...
Dupicate..  CrisShifep | 1iNe Width..
Rename... Auto Threshold
Scale... Ctri+E | Auto Local Threshold
Transform | Bleach Correction
Zoom »  Auto Crop
Overlay »  Auto Crop (guess background color)
Lookup Tables , Threshold Colour

Figura 97 - Menulmage- Adjust-Threshold
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Fie Edt Image Process Analyze Plugins Window Help
Bolc|o|~4 Ao oxfsefut|o|s|a

cinza0005-18# (G) (75%)
13608 B 1208

Fi

Figura 98 - Ferramenta Threshold com histograma eilfras selecionadas.

5 Ferramentadnalyze Particlepara selecionar particulas pequenas.

- =y rE 9
File Edit Image Process Analyze Plugins Window Help
Bzl <l ala|o|] xsjufs|s]a] |»|
[ cinza0005-1.if (G) (75%) =68 ®

1280x960 plxels 8-bit (inverting LUT); 1.2MB

[5 Analyze Particles

Size (pixel*2): |l
Circularity: |0.00-1.00

Show: |Masks v

¥ Display results [~ Exclude on edges
¥ Clear results I” Include holes

[~ summarize [~ Record starts
[~ AddtoManager | In situ Show

OK Cancel | Help

Figura 99 -FerramentaAnalyze Particules

6 A quantificacdo das propor¢cdes selecionadas oetragés da ferramenta
Measure
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File Edit Image m Pluglns Wlndow Help

+ty

Bolc|v|~

Figura 100 -Ferramenta Analyze - Set Measurements.

S

Measure Ctri+M

Analyze Particles...
Summarize
Distribution. ..

Label

Clear Results

Set Measurements...

Set Scale. ..
Calibrate...

k|

|

7 Depois de selecionar a imagem e o0 que sera dinmawiodevemos

retornar ao menu Analyse e selecionar a ferranidatsure.

Kdll Measure Ctr+M |3

Analyze Particles..
Summarize
Distribution...

Label

Clear Results

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctri+H
Plot Profile Ctri+K
Surface Plot...

Gels

Tools

Figura 101 - MenuMeasure

8 Obtencao de informacdes relativas ao percentuehda fase da

microestrutura do material com a utilizacdo dasimentavieasure
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[} Results

File Edit Font Results

|%Area |

1

52.88

Figura 102 - Resultados exibidos com a ferramentdeasure
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C. Resultados dos ensaios de flexao por trés pontos

exposicao térmica para resina isoftélica.
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apos

Tabela 16 - Resultado do ensaio de flexdo para coasito isoftalico com 30 minutos de
exposicao no forno.

Corpos de Prova Resina Isoftalica Ensaio de Flexdo a 3 pontos
(30 minutos ensaio forno)

Restlsjcenc!a Médulo | Deformagado | ; Energia Energia de
maximaa |, ~ (s Area total de .
Corpos de Prova N aflexdo| maxima 3 . . . | Propagagao
flexao [GPa] [mm/mm] [J/ mm3] |Iniciacdo U/ mm?]
[MPa] [J/ mm3]
CP011S0O 30 460,6 19,0 0,029 6,6 6,6 0,0
CP 02150 30 684,0 19,9 0,039 13,8 12,2 1,6
CP 031S0O 30 377,9 14,5 0,032 6,9 6,6 0,3
CP 04150 30 400,3 18,5 0,025 51 5,0 0,2
CP 05150 30 382,9 17,4 0,031 6,9 6,4 0,5
Média 461,1 17,9 0,031 7,9 7,3 0,5
Desvio Padrio 128,9 2,1 0,005 3,4 2,8 0,6

Tabela 17 - Resultado do ensaio de flexdo para coggito isoftalico com 60 minutos de
exposic¢ao no forno.

Corpos de Prova Resina Fendlica Ensaio de Flexao a 3 pontos
(60 minutos de exposicdo)

Resllsjcenc!a Médulo | Deformagdo | Energia Energia de
maxima a |, ~ L Area total de ~
Corpos de Prova N aflexdo| mdxima 3 . . . |Propagagao
flexao (GPa] [mm/mm] [J/ mm?3] | Iniciacdo L/ mm?]
[MPa] [J/ mm3]
CP011SO 60 366,5 17,5 0,027 5,8 4,3 1,5
CP 02 1S0O 60 361,4 20,6 0,019 3,5 3,5 0,1
CP 031SO 60 285,8 14,5 0,027 4,5 4,1 0,4
CP 04 1SO 60 403,6 20,9 0,049 11,7 6,4 5,3
Média 354,3 18,4 0,030 6,4 4,6 1,8
Desvio Padrio 49,4 3,0 0,013 3,7 1,3 2,4
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Tabela 18 - - Resultado do ensaio de flexdao paramposito isoftalico com 90 minutos de
exposicao no forno.

Corpos de Prova Resina Isoftalica Ensaio de Flexdo a 3 pontos
(90 minutos de exposi¢do térmica)

RestlsjcenC{a Médulo | Deformagao Area Energia de | Energia de
Corpos de maximaa | ., o . . =
Prova flexdo a flexao maxima total Iniciagdo | Propagacdo
[GPa] [mm/mm] | [J/ mm3]| [J/ mm3] [J/ mm?3]
[MPa]
CP011SO 90 426,0 18,6 0,029 7,0 6,6 0,4
CP 021S0 90 478,3 22,6 0,025 6,5 5,5 1,0
CP 03 1SO 90 377,9 14,4 0,055 8,8 3,9 4,9
CP 04 1S0O 90 294,2 16,3 0,047 8,0 3,7 4,3
CP 05 1SO 90 333,0 17,2 0,023 4,4 4,4 0,0
Média 381,9 17,8 0,036 6,9 4,8 2,1
Desvio Padrio 73,1 3,1 0,014 1,7 1,2 2,3

Tabela 19 - Resultado do ensaio de flexdo para codsito isoftalico com 120 minutos de
exposic¢ao no forno.

Corpos de Prova Resina Isoftalica Ensaio de Flexao a 3 pontos
(120 minutos de exposigdo térmica)

Res'lsjcenc!a Médulo | Deformaga | Energia de | Energia de
Corpos de maximaa | . ~ o Area total e ~
Prova flexo a flexdo | o maxima L/ mm?] Iniciagdo | Propagacdo
[GPa] | [mm/mm] [J/ mm3] [J/ mm3]
[MPa]
CP011SO 120 2711 13,7 0,079 7,0 6,8 0,2
CP 02150 120 273,2 12,6 0,060 7,4 2,2 5,2
CP031S0O 120 287,9 20,2 0,020 3,6 3,2 0,5
CP 04150 120 309,6 20,0 0,044 9,9 3,1 6,8
CP 05150 120 287,2 20,6 0,054 11,8 3,2 8,7
Média 285,8 17,4 0,051 7,9 3,7 4,3
Desvio Padrdo 154 3,9 0,021 31 1,8 3,8
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—— Forga x Deslocamento Compésito Isoftalico como recebido - CP 01
— Linear Fit of Sheetl Forca

4000

3500

3000

2500

2000

Forca (N)

Equation y=a+bx
1500 4 Weight No Weighting
Residual Sum of 98318526434
- Squares
Pearson's r 099907
1000 Adi. R-Square 099815
Value Standard Error
Forca Intercept 2492836 397691
5004 Forca Siope. 415,50019 079302
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Forca (N)

Tensao (MPa)

Tensao (MPa)

—— Forga x Deslocamento Compésito Isoftalico como recebido - CP 02
— Linear Fit of Sheetl Forca

5000
4000
3000
2000
Equation y=a+tbx
Weight No Weighting
1 Residual Sumof  32918,19318
Svaros
Pearson's 1 0,99991
1000 Adj, R-Square 099982
Value Standard Error
Forca Intercept 11,42598 1,07916
4 Forga Slope 441,26541 0,32335
0 T T ——— 1 —
0 2 4 6 8 10 12 14
Deslocamento (mm)
\ —— Tenséo x Deformacédo Compésito Isoftélico como recebido - CP 02 \
700
600 /\\
500 (
400 \
300
200
100
0 T T T T T T T T .
0,00 0,01 0,02 0,03 0,04
Deformagao (mm/mm)
| —— Compoésito Isoftalico como recebido - CP 02 ]
Area=13,46
dx=0,03621
O
GO0 -+
L1 >
0 D
B00 oA
200 o
O
0 . ; . : . . . .
0,00 0,01 0,03 0,04

Deformagao (mm/mm)
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Forga (N)

Tenséo (MPa)

Tensédo (MPa)

—— Forga x Deslocamento Compésito Isoftalico como recebido - CP 03

— Linear Fit of Sheetl Forca

4000
3000
2000 /
Ewaion Ty=arbx
1 weight  NoWeighing
Residual Sum ol 120024,59007
Sauares
pearsons ¢ Gesse
1000 Adj. R-Square 0,99921
Valie  SandadEnor
Fora inercet sooomss see2
] Fore Siope I
0 r r r r r —
0 2 4 6 8 10 12 14
Deslocamento (mm)
\ Tensdo x Deformacéo Compésito Isoftalico como recebido - CP 03 \
L
T
800 o oo
200 o oo
1004
0 r r r r T T T T T ]
0,00 0,01 0,02 0,03 0,04 0,05
Deformacédo (mm/mm)
\ —— Compésito Isoftalico como recebido - CP 03 \
Area=9,051
dx=0,03764
500
400 K
300
200
100
0 r r r r r r r r !
0,00 0,01 0,02 0,03 0,04 0,05

Deformagdo (mm/mm)
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Forca (N)

Tenséo (MPa)

Tensédo (MPa)

—— Forca x Deslocamento Compdsito Isoftalico como recebido - CP 04
— Linear Fit of Sheetl Forca

4000 A

3000 \

2000
/

Equation y=a+bx
Weight No Weighting
Residual Sum of ~ 41578,88282
1000 Squares
Pearson's r 099977
Adj. R-Square 099955

Value Standard Error
Forca Intercept -323,88863 2,90042
Forca Slope 5131785 06975

+=_ -
o 2 4 6 8 10 12

Deslocamento (mm)

[ —— Tenséo x Deformagdo Compésito Isoftalico como recebido - CP 04 |

600
500
400+
300
200
100

0 —
0,000 0,005

T 1
0,035 0,040

T T T T
0,015 0,020 0,025 0,030

Deformag&o (mm/mm)

T
0,010

[ —— Compésito Isoftalico como recebido - CP 04|
Area=9,139
dx=0,03181

600 +

500

400

300+

200

100

0 +=——
0,000 0,005 0010 0015 0020 0025 0030 0035 0,040

Deformag&o (mm/mm)
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Forca (N)

Tenséo (MPa)

Tensédo (MPa)

—— For¢a x Deslocamento Compoésito Isoftalico como recebido - CP 05

— Linear Fit of Sheetl Forca

5000

N

4000

3000

2000

Equation y=a+bx
Weight No Weighting
Residual Sum of ~ 21106,42447
Squares

1000

Pearson's r 099986
Adj. R-Square 099972

Forca Intercept
Forca Slope

Value
-63,07356
497,63959

Standard Error
128623
054897

4 6 8

Deslocamento (mm)

T
10

12

14

\ —— Tenséo x Deformagdo Compdsito Isoftalico como recebido - CP 05 \

700

600

500

400

300 +

200

100 +

T T
0,02 0,03

Deformagdo (mm/mm)

T
0,04

\ —— Composito Isoftalico como recebido - CP 05 \

700

600

500

400

300+

2004

1004

Area=10,79
dx=0,03342

T T
0,02 0,03
Deformacédo (mm/mm)

0,04
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—— Forga x Deslocamento Compoésito Isoftalico ISO 30 minutos de exposicéo - CP 01
— Linear Fit of Sheetl Forca

Forca (N)

4000 —

3500 -

3000 -

2500 -

2000 -

1500 4~

1000 +-

500 -

Equation y=a+bx

Weight No Weighting

"| Residual Sumof 1909051504

Squares.

Pearson's r 0,99987
Adj. R-Square 0,99975

Value
Forca Intercept -296,83334
Forca Slope 487,7839

Standard Error
2,06821
050066

2 4 6
Deslocamento (mm)

8 10

— Tenséao x Deformagdo Compésito Isoftalico 30 minutos de exposi¢do - CP 01 \

Tenséo (MPa)

Tensé&o (MPa)

500

400 +

300

200

100 ~

0

0,000

T T T
0,010 0,015 0,020

Deformagdo (mm/mm)

T
0,005

T
0,025

T
0,030

\ —— Compésito Isoftalico 30 minutos de exposicdo - CP 01 \

Area=6,560
dx=0,02861

500

400

300

200

100+

0

0,000

T
0,020
Deformagéo (mm/mm)

T T T
0,005 0,010 0,015

T
0,025

T
0,030
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—— Forca x Deslocamento Compésito Isoftalico 1ISO 30 minutos de exposicéo - CP 0.

— Linear Fit of Sheetl Forca

ﬁ

Forca (N)

5000+

4000

3000

2000

1000

Equation y=a+bx
Weight No Weighting
Residual Sum of ~ 90567,47284
Squares

Pearson's r 099949
Adj. R-Square 099897

Forca Slope

Value
Forca Intercept -175,78627
40746565

Standard Error
5,00286
077829

4 6 8
Deslocamento (mm)

T
10

12

14

[ —— Tensé&o x Deformag&o Compésito Isoftalico 30 minutos de exposigéo - CP 02 |

Tensao (MPa)

Tenséo (MPa)

700

600

500

400+

300

200

100

T T
0,02 0,03

Deformacédo (mm/mm)

\ —— Composito Isoftélico 30 minutos de exposicéo - CP 02 \

Area=12,22
dx=0,03613

700

600

500

400

300

200

100+

0,00

0,01

T T T T
0,02 0,03

Deformagdo (mm/mm)

0,04
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Forga (N)

—— Forga x Deslocamento Compodsito Isoftalico ISO 30 minutos de exposicédo - CP 03
— Linear Fit of Sheetl Forca

3500

3000 4 N\

2500

2000

1500 + i ; ;
1 : . [Equation y=a+bx
: | weight No Weighting
1000 : \ | Residual sumot 1775473311

Squares

Pearson's 1 099985
1 Adj. R-Square 099971

Value Standard Error
500 4 Forga Intercept -9,27225 1,51504
Forca Slope 42161979 047089

0 T T T T T T T T T 1
0 2 4 6 8 10

Deformagéo (mm)

—— Tensdo x Deformagéo Compésito Isoftalico 30 minutos de exposicédo - CP 03

Tensao (MPa)

Tenséo (MPa)

400

350

300

250+

200

150

100+

50
0 —
0,000 0,005

T T T T T 1
0,010 0,015 0,020 0,025 0,030 0,035

Deformacédo (mm/mm)

\ —— Compoésito Isoftalico 30 minutos de exposicdo - CP 03 \
Area=6,563
dx=0,03101

400
350
300
250
200
150 4
100

50

0 p—
0000 0,005

T T T T T 1
0,010 0,015 0,020 0,025 0,030 0,035

Deformagao (mm/mm)
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—— Forga x Deslocamento Comp@sito Isoftélico ISO 30 minutos de exposigéo - CP 04
— Linear Fit of Sheetl Forca

Forga (N)

3000

2500

2000

=

1500 +

1000 +

/

Equation

500 —

Weight

Squares
Pearson's r
Adj, R-Square

Residual Sumof 56626,68962

y=a+bx
No Weighting

0,99975
0,99949

Value Standard Error
Forca Intercept -182,52523 217111
Forca Slope 445,73429 059423

0 —r - T - T - T T T T " T T T
0 1 2 3 4 5 6 7 8

Deslocamento (mm)

—— Tensédo x Deformacéo Compésito Isoftalico 30 minutos de exposicéo - CP 04 \

4004 \

300

200

Tenséo (MPa)

1004 -

0 . ;
0,000 0,005

T T T T
0,010 0,015 0,020 0,025

Deformacdo (mm/mm)

[ —— Compésito Isoftalico 30 minutos de exposicio - CP 04 |
Area=4,959
dx=0,02459

200

Tensado (MPa)

100 +

0 _ T _ T _ T _ T _ ; .
0,000 0,005 0,010 0,015 0,020 0,025

Deformagdo (mm/mm)
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—— Forca x Deslocamento Compoésito Isoftalico 1ISO 30 minutos de exposicéo - CP 05
— Linear Fit of Sheetl Forca

Forca (N)

3000+

2500 /\/ ﬂlﬂ\l

2000

1500

1000 Equation y=arbx
Weight No Weighting
Residual Sumof 971562985
1 Squares

Pearson's r 0,99991
500 Adj. R-Square 0,99981

Value Standard Error
Forca Intercept -202,29729 1,54201
4 Forca Slope 413 43985 037262

0 ; ; ; ; ; ; ; ; )
0 2 4 6 8 10

Deslocamento (mm)

—— Tenséo x Deformacgéo Compésito Isoftalico 30 minutos de exposi¢do - CP 05 \

Tenséo (MPa)

Tensado (MPa)

a0
s04 m

\

300

2504

2004 -

1504

1004 -

50
0 —
0,000 0,005

T T T T T 1
0,010 0,015 0,020 0,025 0,030 0,035

Deformacdo (mm/mm)

\ —— Compésito Isoftalico 30 minutos de exposicéo - CP 05 \
Area=6,897
dx=0,03052

400

350

300 +

250 +

200

150

100 +

50 4

R
0000 0005 0010 0015 0020 0025 0030 0035

Deformagdo (mm/mm)
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— Forga x Deslocamento Compésito Isoftalico 60 minutos de exposi¢do CP 01
— Linear Fit of Sheetl Forca

ss00] /'4/\/
2000 -
~
pzd
<
© 15004 -
O
=
o
[T
1000 -
Equation V=atbx
Weight No Weighing
Residual Sumof 46015,15723
Squares
Pearson's r 099981
500 - Adj, R-Square 0,99962
Value Standard Error
Forga intercept -15,82102 151105
Forca Siope 450,15633 051408
0 T T T T T T T T 1

4

6 8

Deslocamento (mm)

Tenséo x Deformacédo Compdsito Isoftalico 60 minutos de exposicéo CP 01 \

400

350 A

300

250

200 —

Tenséo (MPa)

150

100 4

50 4

0 —
0,000 0,005

T T T T 1
0,010 0,015 0,020 0,025 0,030

Deformag&o (mm/mm)

\ —— Compoésito Isoftdlico 60 minutos de exposicdo CP 01 \
Area=5,829
400 dx=0,02677

350 +

300

250 +

200 +

Tenséo (MPa)

150

100 +

0 e e T,
0,000 0,005 0,010 0,015 0,020 0,025 0,030

Deformag&o (mm/mm)
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—— Forca x Deslocamento Compdsito Isoftélico 60 minutos de exposi¢do CP 02

— Linear Fit of Sheetl Forca

Forga (N)

2500

2000

1500 +

1000 +

500 +

Equation y=arbx
Weight No Weighting
Residual Sum of 30950,49028
Squares

Pearson's r 0,99974
Adj. R-Square 0,99947

Value Standard Error
Forca Intercept -61,71708 2,02194
Forga Slope 42228465 062704

1 2 3 4 5 6 7
Deslocamento (mm)

\ —— Tensdao x Deformacé@o Compésito Isoftlico 60 minutos de exposicdo CP 02 \

Tensao (MPa)

Tenséo (MPa)

400~

3504 -

3004 -

250 4 -

2004 -

1504 -

1004 -

50

0,000

T T T T
0,005 0,010 0,015 0,020

Deformagao (mm/mm)

[ —— Compésito Isoftalico 60 minutos de exposiciio CP 02 |

Area=3,517
dx=0,01903

400

350 4

300

250 +

200 +

150

100+

50+

0,000

T T T T T T T T ]
0,005 0,010 0,015 0,020

Deformag&o (mm/mm)
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Forca (N)

Forca x Deslocamento Compésito 60 minutos de exposigdo CP 03

— Linear Fit of Sheetl Forca

2500

/ﬁ

2000

1500

1000

Equation
1 Weight
Residual Sum of

y=a+bx
No Weighting
3141,02813

Squares
500 Pearson's r 099993
Adj. R-Square 099987

Value Standard Error
Forca Intercept -120,02761 0,96488
Forca slope 412,98746 0,35359

=+
o 1 2 3 4 5 & 71 8

Deslocamento (mm)

\ — Tensédo x Deformagéo Compésito Isoftdlico 60 minutos de exposicdo CP 03 \

Tenséo (MPa)

Tensao (MPa)

300 -

ol 7 ﬁ

2004 -

1504

1004 -

50

0 —
0,000 0,005

T T T T 1
0,010 0,015 0,020 0,025 0,030

Deformacdo (mm/mm)

\ —— Compésito Isoftalico 60 minutos de exposicdo CP 03 \
Area=4,433
dx=0,02717

300

250+

200

150+

100

50

0 T S
0,000 0,005 0,010 0,015 0,020 0,025 0,030

Deformagao (mm/mm)
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— Linear Fit of Sheetl Forca

Forca x Deslocamento Compésito Isoftalico 60 minutos de exposicdo CP 04

3000
] Ve

2500

2000

1500

N

Forca (N)

1000 TR

Weight No Weighting
Residual Sumof  2927,28557
L Squares

500

Pearson's r
Adj. R-Square

0,99998
0,99996

Value

Standard Error

Forca Intercept -173,95043 0,8503
1 Forca Slope 501,66434 021167

o+ +—
o 2 4 8 8 10 12 14 16

Deslocamento (mm)

— Tenséo x Deformagéo Compdsito Isoftalico 60 minutos de exposi¢do CP 04 \

400

300

200

Tenséo (MPa)

1004 -

T T T T
0,02 0,03 0,04 0,05

Deformacdo (mm/mm)

T
0,00 0,01

[ —— Compoésito Isoftalico 60 minutos de exposicio CP 04 ]
Area=6,485

dx=0,02695

200

Tensado (MPa)

100 +

0,00

0,01

T
0,02

T T T T T T d
0,03 0,04 0,05

Deformagdo (mm/mm)
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—— Forga x Deslocamento Compésito Isoftalico 90 minutos de exposi¢cdo CP 01
— Linear Fit of Sheetl Forca

\

3000

2500

2000

1500

Forca (N)

1000

500

Residual Sum of
Squares

Pearson's
- | Ad. R-Square

Equation y=a+bx
| weight No Weighting

84622,46101

099972
099943
Value

Forga. Intercept -66,03996
Forga. Slope 478,65091

Standard Error
246485
065639

4

6

10

Deslocamento (mm)

Tenséo x Deformacdo Compésito Isoftalico 90 minutos de exposicdo CP 01 \

500

400 TN

//\/

300

200

Tensédo (MPa)

100

0,000 0,005 0,010 0,015 0,020 0,025 0,030

Deformacgao (mm/mm)

\ —— Compésito Isoftalico 90 minutos de exposi¢do CP 01 \
Area=6,599
500 dx=0,02754

400 +

300

200

Tenséo (MPa)

100

o+“ - - - - -
0000 0005 0010 0015 0020 0025 0,030

Deformacdo (mm/mm)
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—— Forca x Deslocamento Compésito Isoftalico 90 minutos de exposigdo CP 02
— Linear Fit of Sheetl Forca

150

3000

2500

2000

1500

Forca (N)

1000

Equation

500

Weight
Residual Sum
Squares
Pearson's r

Ad. R-Square

y=a+bx
No Weighting
of 158487,35674

0,9996
0,9992
Value

Standard Error

4 Forca Intercept -139,48505 2,96309
Forca Slope 462,84897 0,7095

0 ; ; ; ; ; ; .
0 2 4 6 8

Deslocamento (mm)

\ —— Tensao x Deformagdo Compésito Isoftalico 90 minutos de exposicdo CP 02 \

500
s /\/1

300

200

Tenséo (MPa)

100

0 . ; . ; . ; . ; . ; .
0,000 0,005 0,010 0,015 0,020 0,025

Deformacédo (mm/mm)

\ —— Compésito Isoftalico 90 minuto de exposi¢do CP 02 \
Area=6,473
dx=0,02538

500

400 +

300

Tenséo (MPa)

200

100

0 _ y _ y _ y _ y _ y ,
0,000 0,005 0,010 0,015 0,020 0,025

Deformacdo (mm/mm)
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—— Forca x Deslocamento Compésito Isoftalico 90 minutos de exposigdo CP 03
— Linear Fit of Sheetl Forca

Forca (N)

2000 o

1500 T

1000

Equation y=a+bx
Weight No Weighting
500 Residual Sumof ~ 17409,43908
Squares
Pearson's 1 099983
Adj. R-Square 099966
4 Value Standard Error
Forca Intercept -11,63714 112551
Forca Slope 391,44189 0,46628

+—-—r---rrv v
o 2 4 & 8 10 12 14 16

Deslocamento (mm)

Tensédo x Deformacdo Compésito Isoftalico 90 minutos de exposi¢do CP 03 \

Tenséao (MPa)

Tenséo (MPa)

250

200

100

50

0 — 7
0,00 0,01 0,02 0,03 0,04 0,05 0,06

Deformacgao (mm/mm)

[ —— Compésito Isoftalico 90 minutos de exposicio CP 03]
Area=3,806
dx=0,02526

250

200

150

100

50

0 e &
0,00 0,01 0,02 0,03 0,04 0,05 0,06

Deformacdo (mm/mm)
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Forca x Deslocamento Compésito Isoftalico 90 minutos de exposigdo CP 04
— Linear Fit of Sheetl Forca

2500+

2000 7V

1500

Forca (N)

1000

Equation
Weight

y=a+bx
No Weighting

Residual Sum of ~ 17238,73109

500

Squares
Pearson's r
Adj. R-Square

0,99966
0.99932

Value Standard Error
Forga Intercept -416,38624 2,6815
Forga Slope 392,231 073647

4+
o 2 4 & 8 10 12 14 16

Deslocamento (mm)

—— Tensao x Deformagdo Compésito Isoftalico 90 minutos de exposicdo CP 04 \

PUC-RIo - Certificacdo Digital N° 1421649/CA

300
250 //\

200 ,/"/L/—v/\

| N

150

Tenséo (MPa)

100

50

0 . ; . ; . ; . ; . ; .
0,00 0,01 0,02 0,03 0,04 0,05

Deformacédo (mm/mm)

\ —— Compésito Isoftalico 90 minutos de exposicdo CP 04 \
Area=3,878
dx=0,02547
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Tenséo (MPa)
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0,00 0,01 0,02 0,03 0,04 0,05

Deformacdo (mm/mm)


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


PUC-RIo - Certificacdo Digital N° 1421649/CA

— Linear Fit of Forca

— Forca x Deslocamento Composito Isoftalico 90 minutos de exposicéo - CP 05

2500
2000
z
Z 1500
(o]
O
bt 4
(o}
Lo
1000
Equation y=a+bx
1 Weight No Weighting
Residual Sumof 10560,67345
Squares
500 Pearson's r 0,99986
Adj. R-Square 0,99971
Value Standard Error
1 Forea Intercept 3111761 1,05958
Forea Slope 4078797 047753
T T T T T T T
0 T T T T
0 1 2 3 4 5 6 7

Deslocamento (mm)

—— Tensdo x Deformacdo Composito Isoftalico 90 minutos de exposicdo CP 05 \

Tenséao (MPa)

Tenséo (MPa)

350

300
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200
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50
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\ —— Compésito Isoftalico 90 minutos de exposi¢do CP 05 \
Area=4,354
dx=0,02331

350
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200
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Deformacdo (mm/mm)
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Forca x Deslocamento Compdsito Isoftalico 120 minutos de exposigcdo - CP 01

— Linear Fit of Sheetl Forca

Forga (N)

800

600

=

400

L

Equation y=a+bix
Weight No Weighting
Residual Sumof 38522211

200

Squares
Pearson's r 099969
Adj. R-Square 099937

Forca Intercept
Forca Slope

Value Standard Error

-0,30844
2721707

0573
081996

5 10

T
15

20 25

Deslocamento (mm)

— Tensao x Deformacdo Compésito Isoftalico 120 minutos de exposic¢do - CP 01 \
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T T T
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—— Forca x Deslocamento Compésito Isoftalico 120 minutos de exposigéo - CP 02

— Linear Fit of Sheetl Forca

1400 4

/

1200 4

1000 +

i/ij

N

800

Forga (N)

600

400

: [ Equaton
; | eight
Residual Sum of

200

Squares
Pearson's 1
Adj, R-Square

Forga
Forga

y=a+bx
No Weighting
52,16287

0,99995
0,99991
Value Standard Error
Intercept 1583344 0,25672
Slope 328,10514 0,40979

Deslocamemto (mm)

\ — Tensao x Deformagdo Compésito Isoftalico 120 minutos CP 02 \
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—— Forca x Deslocamento Compoésito Isoftlico 120 minutos de exposi¢éo - CP 03
— Linear Fit of Sheetl Forca

Forca (N)
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— Forga x Deslocamento Compésito Isoftélico 120 minutos de exposicéo - CP 04

— Linear Fit of Sheetl Forca
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—— Forca x Deslocamento Compésito Isoftélico 120 minutos de exposi¢édo - CP 05

— Linear Fit of Sheetl Forca
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D. Resultados dos ensaios de flexao por trés pontogpaesina fendlica.

Tabela 20 -Resultado do ensaio de flexdo para congid fendlico com 30 minutos de
exposicao no forno.

Corpos de Prova Resina Fendlica Ensaio de Flexao a 3 pontos
(30 minutos de exposi¢do)

Restlsjcenc!a Médulo |Deformagdo| Area Energia Energia de
maximaa | . ~ o de ~
Corpos de Prova N a flexao maxima total . . .~ _|Propagacao
flexao [GPa] (mm/mm] | I/ mm?] Iniciacao U/ mm?]
[MPa] [J/ mm?3]
CP 01 FEN 30 250,3 25,2 0,055 7,8 1,3 6,5
CP 02 FEN 30 209,5 28,9 0,051 7,1 0,8 6,4
CP 03 FEN 30 224,9 28,1 0,047 6,7 1,1 5,6
CP 04 FEN 30 228,9 24,8 0,041 6,5 1,6 4,9
CP 05 FEN 30 268,3 30,3 0,043 7,1 1,2 5,8
Média 236,4 27,5 0,047 7,0 1,2 5,8
Desvio Padrio 23,0 2,4 0,006 0,5 0,3 0,6

Tabela 21 - Resultado do ensaio de flexdo para coasito fenélico com 60 minutos de
exposicao no forno.

Corpos de Prova Resina Fendlica Ensaio de Flexao a 3 pontos
(60 minutos de exposi¢do térmica)

Restlsjcenc!a Médulo |Deformacdo| Area Energia Energia de
maximaa | . ~ . de ~
Corpos de Prova N a flexao maxima total . .~ _|Propagacao
flexao [GPa] (mm/mm] | 0/ mm?] Iniciacao U/ mm?]
[MPa] [J/ mm?3]
CP 01 FEN 60 220,11 30,02 0,04938 7,30 0,62 6,68
CP 02 FEN 60 213,15 24,43 0,06207 8,31 1,16 7,15
CP 03 FEN 60 237,58 28,75 0,04683 6,86 1,05 5,82
CP 04 FEN 60 292,13 31,63 0,00966 1,46 1,46 0,00
CP 05 FEN 60 181,25 26,27 0,04406 5,60 0,73 4,86
Média 228,84 28,22 0,04240 5,91 1,01 4,90
Desvio Padrao 40,83 2,89 0,01956 2,67 0,34 2,87
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Tabela 22 - Resultado do ensaio de flexdo para coasito fenélico com 90 minutos de
exposicao no forno.

Corpos de Prova Resina Fendlica Ensaio de Flexao a 3 pontos
(90 minutos de exposi¢do térmica)

Restlsjcenc!a Médulo | Deformagdo Area Energia Energia de
maximaa | . ~ (. total de -
Corpos de Prova N a flexao maxima . . .~ _|Propagacao
flexdo (GPa] | [mm/mm] 0/ Iniciagdo U/ mm?]
[MPa] mm3] | [J/ mm3]
CP 01 FEN 90 255,4 27,0 0,048 7,7 1,2 6,5
CP 02 FEN 90 239,9 27,3 0,038 6,6 0,9 5,7
CP 03 FEN 90 247,6 321 0,053 9,1 0,9 8,1
CP 04 FEN 90 209,0 27,3 0,068 9,6 0,8 8,8
CP 05 FEN 90 307,4 29,0 0,011 1,6 1,6 0,0
Média 251,9 28,5 0,043 6,9 1,1 5,8
Desvio Padrio 35,7 2,1 0,021 3,2 0,3 3,5

Tabela 23 - Resultado do ensaio de flexdo para coasito fendlico com 120 minutos de
exposic¢ao no forno.

Corpos de Prova Resina Fendlica Ensaio de Flexao a 3 pontos
(120 minutos de exposicdo)

PUC-RIo - Certificacdo Digital N° 1421649/CA

Restlsjcenc!a Médulo Deformagdo Area Energia Energia de
maximaa ~ (o total de -
Corpos de Prova N a flexao maxima . . .~ Propagacao
flexdo (GPa]  [mm/mm] 0/ Iniciagdo U/ mm?]
[MPa] mm3]  [J/ mm?3]
CP 01 FEN 120 248,2 32,8 0,046 7,8 1,0 6,8
CP 02 FEN 120 379,0 31,3 0,015 3,1 3,1 0,0
CP 03 FEN 120 291,9 30,7 0,010 1,4 1,4 0,0
CP 04 FEN 120 249,7 321 0,054 9,5 1,3 8,3
CP 05 FEN 120 213,9 271 0,057 8,2 0,9 7,3
Média 276,6 30,8 0,036 6,0 1,5 4,5

Desvio Padrio 63,6 2,2 0,022 3,5 0,9 4,1
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Forga (N)

Tenséao (MPa)

Tensao (MPa)

—— Forga x Deslocamento Composito Fenélico como recebido - CP 01
— Linear Fit of Sheet2 Forca

800 -

600 - La

T T
400 |- e e Lp
Equation y=a+bx
Weight No Weighting
Residual Sumof 87,8052
200 4 Squares
Pearson's 099998
Adj. R-Square 099995
4 Value Standard Error
Forca Intercept -61,89364 027678
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Forca (N)

— Linear Fit of Sheet2 Forga

Forca x Deslocamento Compésito Fendlico como recebido - CP 02
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-{ squares
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Forca x Deslocamento Compésito Fendlico como recebido - CP 03

— Linear Fit of Sheet2 Forga

Forca (N)

Tenséao (MPa)

Tensao (MPa)

1000

800 -

600 -

4004

200 4

Equation y=a+bx
Weight No Weighting
Residual Sum of ~21161,81867
Squares

Pearson's r 099944
Adj. R-Square 099887

Value Standard Error
Forga Intercept -31,22416 087192
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Forca (N)

Tenséao (MPa)

Tensao (MPa)

Forca x Deslocamento Composito Fendlico como recebido - CP 04
— Linear Fit of Sheet2 Forca

1000 +-

800 -

600 -

400 |-

200 4~
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Weight
Residual Sum
Squares
Pearson's r
Ad). R-Square

Forga
Forga

y=a+bx
No Weighting
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Value Standard Error
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Forca (N)

Tenséo (MPa)

Tensao (MPa)

—— Forga x Deslocamento Compdsito Fendlico como recebido - CP 05

— Linear Fit of Sheet2 Forga
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— Linear Fit of Sheetl Forca

Forca X Deslocamento Compésito Fendlico 30 minutos de exposigdo - CP 01
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—— Forca x Deslocamento Compdsito Fendlico 30 minutos de exposi¢ao - CP 02

— Linear Fit of Sheetl Forca
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Forca x Deslocamento Compdsito Fendlico 30 minutos de exposigdo - CP 03

— Linear Fit of Sheetl Forca
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Forca x Deslocamento Compdsito Fendlico 30 minutos de exposigdo - CP 04

— Linear Fit of Sheetl Forca
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Forca x deslocamento Compésito Fendlico 30 minutos de exposigédo - CP 05
— Linear Fit of Sheetl Forca
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—— Forca x Deslocamento Compdsito Fendlico 60 minutos de exposic¢édo - CP 01
—— Linear Fit of Sheetl Forca
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— Linear Fit of Sheetl Forca

Forca x Deslocamento Compésito Fendélico 60 minutos de exposicéo - CP 02
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Forca x Deslocamento Compésito Fendlico 60 minutos de exposicéo - CP 03

— Linear Fit of Sheetl Forca

Forca (N)
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200

Equation y=a+bx
Weight No Weighting
Residual Sum of 63,13144
Squares
Pearson's 099994
Adj. R-Square 0,99989

Value Standard Error
Forca Intercept -86,83663 068112
Forca Slope 371,18339 053633
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—— Forca x Deslocamento Compdésito Fendlico 60 minutos - CP 04
— Linear Fit of Sheetl Forca

Forca (N)
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Residual Sum of
Squares
Pearson's

Adj. R-Square
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y=a+bx
No Weighting
139,22199

0,09995
0,9999
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Slope 41313712 0,50756
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Forga (N)

—— Forga x Deslocamento Compdsito Fenélico 60 minutos - CP 05
— Linear Fit of Sheetl Forga
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200 4 {Equation y=a+bx
Weight No Weighting
Residual Sumof  2375,72017
Squares
Pearson's 1 099936
100 4- | Adj. R-Square 0,99871 .
Value Standard Error
Forca Intercept 9.20113 112143
1 Forca Slope 343,18358 132196
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Forca x Deslocamento Compésito Fendélico 90 minutos de exposicéo - CP 01

— Linear Fit of Sheetl Forca
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100 4

Equation y=a+bx
Weight No Weighting

Residual Sumof ~ 110,17327
Squares

Pearson's 1 0,99999
Ad. R-Square 0,99997

Value Standard Error
Forca Intercept 171223 018945
Forca Slope 35061488 01635
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— Linear Fit of Sheetl Forca

Forca x Deslocamento Compésito Fendlico 90 minutos de exposicéo - CP 02

800
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Forca (N)
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[ Equation
Weight
Residual Sum of
Squares
Pearson's 1

Adj. R-Square

Forga
: [Forea

y=a+bx
No Weighting
1629,1844

0,99955
0,9991
Value
Intercept 525945
Slope 351,55185

Standard Error
1,0289
114721
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— Forga x Deslocamento Composito Fendlico 90 minutos de exposic¢éo - CP 03

— Linear Fit of Sheetl Forca
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1 / Equation y=a+bx
Weight No Weighiing
200 Residual Sumof 18275565
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1 Pearson's r 099995
Adj. R-Square 0,99991
100 Value Standard Error
] Forga Intercept -44,91259 0.48569
Forca Slope 41905312 045644
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—— Forca x Deslocamento Compdsito Fendlico 90 minutos de exposicao - CP 04
— Linear Fit of Sheetl Forca

Forca (N)
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e

Equation

200 4 | weight
Residual Sum of
Squares

Pearson's r
Adj. R-Square
Forca
4 Forga

y=a+bx
No Weighting
346,45474

0,99956
0,9991

Value Standard Error

Intercept -5,63666 0,9216

Slope 356,26197 151605
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— Forca x Deslocamento Compésito Fenélico 90 minutos de exposicéo - CP 05

— Linear Fit of Sheetl Forca
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4 : : i | Forca
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y=a+bx
No Weighting
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Standard Error
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—— For¢a x Deslocamento Compésito Fendlico 120 minutos de exposigéo - CP 01
— Linear Fit of Sheetl Forca

Forca (N)
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600 / ‘ / : My
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300 + : : . : :
: Equation y=a+bx :
7 ! Weight No Weighting
Residual Sumof  1864,02401
200 Squares
Pearson's r 099976
T Adj. R-Square 0,99951
Value  Standard Error

100 Forca Intercept 7,88712 0,91469
Forca Slope 4255304 096327
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Forca x Deslocamento Composito Fendlico 120 minutos de exposigédo - CP 02
— Linear Fit of Sheetl Forca
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: : : Equation y=a+bx
400 : / : Weight No Weighting

Residual Sum of 21250117

Squares

1 Pearson's 099997

Adj. R-Square 099995

200 - Value Standard Error
Forca Intercept 071273 029423
Forca Slope 402,66506 029381
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—— Forg¢a x Deslocamento Compdsito Fendlico 120 minutos de exposic¢ao - CP 03
— Linear Fit of Sheetl Forca

Forca (N)
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—— Forga x Deslocamento Composito Fendlico 120 minutos de exposic¢ao - CP 04
— Linear Fit of Sheetl Forca
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Adj. R-Square 099951
100 Value Standard Error
Forca Intercept 6,32253 090195
1 Forca Slope 419,33701 097973

0 T T T T T T T T T T 1
0 2 4 6 8 10 12 14

Deslocamento (mm)

\ — Tensao x Deformagdo Compdésito Fendlico 120 minutos de exposicdo CP 04 \

250

200

=
a
o

Tenséo (MPa)

100

50

0 — . .
0,00 0,01

T T T
0,02 0,03 0,04 0,05 0,06

Deformacédo (mm/mm)

\ —— Compésito Fendlico 120 minutos de exposi¢édo CP 04\

Area=1,270
_dx=0,008851

250

200

150

Tensédo (MPa)

100

50

0 —
0,00 0,01

T T T T 1
0,02 0,03 0,04 0,05 0,06

Deformagéo (mm/mm)

184


DBD
PUC-Rio - Certificação Digital Nº 1421649/CA


185

— Forca x Deslocamento Compésito Fendlico 120 minutos de exposigdo - CP 05
— Linear Fit of Sheetl Forca
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E. Andlise estatistica para médulo do compésito iso ftalico

Mdédulo compdsito Isoftalico (GPa)

Como 30 60 90 120
recebido minutos minutos minutos minutos
16,19 19,00 17,53 18,64 13,69
21,57 19,92 20,64 22,62 12,58
16,36 14,51 14,51 14,39 20,15
21,34 18,54 20,86 16,31 19,98
20,97 17,42 17,83 20,59

= Paired Sample t Test (18/06/2016 09:01:46)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:01:46

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!30 minutos [1:5]
2nd Data Range [Book1]Sheet1!como recebido [1*:5%]

Descriptive Statistics — ~|

|
——

N  Mean SD SEM
“30 minutos” 5 17,86 208399 0,93199
“como recebido” 5 19286 275763 123325
Difference -1,426

Test Statistics ~ ~|

——

t Statistic DF = Prob=|t|
-1,2809 4 0,26945

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 <> 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 09:02:19)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:02:19

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5)
Descriptive Statistics |
T N  Mean SD SEM
“como recebido” 5 19286 275763 1,23325
“60 minutos” 5 17,82 3,07604 137565
Difference 1,466

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
1,04211 40,3562

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)

&

Paired Sample t Test (18/06/2016 09:06:33)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:06:33

= Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:4]
2nd Data Range [Book1]Sheet1!90 minutos [1:4]

= Descriptive Statistics  ~|

N  Mean SD SEM
L “como recebido” 4 18865 299295 149648
"90 minutos™ 4 18375 3,00597 1,50298
Difference 0,49

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
0,73387 3 051618

Null Hypothesis: mean1-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 09:03:05)

= Notes  ~|
X-Function Paired Sample t Test
User Name cjx4

Time 18/06/2016 09:03:05

= Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!120 minutos [1:5]

= Descriptive Statistics  ~|

|— N Mean SD SEM
“como recebido” 5 19,286 275763 1,23325
"120 minutos” 5 17,42 392326 1,75454
Difference 1,866

= Test Statistics  ~|

t Statistic = DF =~ Prob=|t|
0,90024 4 041889
Null Hypothesis: meant-mean2 = 0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05S level, the difference of the population means is NOT significantly different with the test difference(0)

F. Andlise estatistica para deformacdo maxima do co  mpdsito

isoftalico

Deformagdo maxima compdsito Isoftalico (mm/mm)

Como 30 60 90 120
recebido minutos minutos minutos minutos
0,04073 0,02873 0,0269 0,02876 0,07870
0,03892 0,03892 0,0190 0,02542 0,05987
0,04487 0,03191 0,0273 0,05530 0,02038
0,03607 0,02512 0,0487 0,04662 0,04396
0,04139 0,03061 0,0305 0,02341 0,05356
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= Paired Sample { Test (18/06/2016 09-45:02)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:45:02

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!30 minutos [1:5]

Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
“30 minutos” 5 0,0312 0,00512 0,00229
Difference 0,00919

Test Statistics |

tStatistic = DF ~ Prob=[t|
3,90476 4 001747

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is significantly different with the test difference(0)

= Paired Sample { Test (18/06/2016 09:53.58)

S

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:53:58

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5)

Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5| 0,04039 0,00324 0,00145
“60 minutos”™ 5 0,0298 0,01128 0,00504
Difference 0,01059

Test Statistics ~ ~|

t Statistic = DF  Prob=|t|
1,76878 4 015165

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample { Test (18/06/2016 09.45.34)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:45:34

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!90 minutos [1:5]

_T Descriptive Statistics ~ ~|

N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
“90 minutos”™ 5 0,0358 0,01432 0,00641
Difference 0,00459

Test Statistics |

t Statistic  DF = Prob=>|t|
0,73284 4 050429

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

PUC-Rio - Certificacdo Digital N° 1421649/CA

= Paired Sample { Test (18/06/2016 09.41.25)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:41:25

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!120 minutos [1:5)

'T Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5/ 0,04039 0,00324 0,00145
"120 minutos” 5 0,0514 0,0217 0,0097
Difference -0,01101

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
-1,06294 4 034772
Null Hypothesis: mean1-mean2 = 0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)
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G. Analise estatistica para resisténcia a flexdo do compasito

fendlico
Resisténcia compdsito Fendlico (MPa)
Como 30 60 90 120
recebido minutos minutos  minutos minutos
271,1 250,3 220,1 255,4 248,2
273,2 209,5 213,1 239,9 379,0
287,9 224,9 237,6 247,6 291,9
309,6 228,9 292,1 209,0 249,7
287,2 268,3 181,2 307,4 213,9
= Paired Sample t Test (10/06/2016 10:22:33)
= Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 10/06/2016 10:22:33
= Input Data  ~|
Data Range
1st Data Range [Book1]Sheet1!30 minutos [1*:5%
2nd Data Range [Book1]Sheet1!Como recebido [1*:5%]
| | Descriptive Statistics ~|
N Mean SD SEM
L “30 minutos” 5 23637151 2302467 10,29695
“Como recebido” 5 28580357 15,40989 6,89151
Difference -49 43206

Test Statistics ~ ~|

tStatistic  DF = Prob=|t|
-3,96272 4 0,01664

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meani-mean2 < 0

——

At the 0.05 level, the difference of the population means is significantly different with the test difference(0)
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= Paired Sample t Test (10/06/2016 10:24.02)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 10/06/2016 10:24:02

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!60 minutos [1*:5%]
2nd Data Range [Book1]Sheet1!Como recebido [1*:5%]

Descriptive Statistics ~|
] T N Mean SD SEM
"60 minutos”™ 5 22884167 4083365 1826136
“"Como recebido” 5 28580357 1540989  6,89151
Difference -56,9619

Test Statistics ~ ~|

t Statistic = DF = Prob=|t|
-4,00337 4 0,01608

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is significantly different with the test difference(0)

= Paired Sample t Test (10/06/2016 10:27:48)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 10/06/2016 10:27:48

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!90 minutos [1%5%
2nd Data Range [Book1]Sheet1!Como recebido [1*:5%]

_T Descriptive Statistics ~|

N Mean SD SEM
"90 minutos” 5| 25186969 3567589 1595474
“Como recebido” 5| 28580357 15,40989 6,89151
Difference -33,93388

Test Statistics v/

t Statistic  DF = Prob=|t|
-1,72445 4 0,15972

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (10/06/2016 10:28:50)

——n

= Notes |

X-Function Paired Sample t Test
User Name cjx4
Time 10/06/2016 10:28:50

= InputData  ~|

Data Range
1st Data Range [Book1]Sheet1!120 minutos [1*:5%]
2nd Data Range [Book1]Sheet1!Como recebido [1*:5%]

= Descriptive Statistics ~|

l— N Mean SD SEM
“120 minutos” 5 27655829 6358716 2843704
“"Como recebido” 5 28580357 15,40989 6,89151
Difference -9,24528

Test Statistics ~ ~|

t Statistic DF = Prob=|t|
-0,29038 4 0,78595

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

H. Andlise estatistica para médulo do compdésito fen  6dlico

Mdédulo compdsito Fendlico (GPa)

Como 30 60 90 120
recebido minutos minutos  minutos minutos
27,3 25,2 30,0 27,0 32,8
26,5 28,9 24,4 27,3 31,3
26,3 28,1 28,8 32,1 30,7
27,5 24,8 31,6 27,3 32,1
27,1 30,3 26,3 29,0 27,1
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= Paired Sample t Test (18/06/2016 17:05:53)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 17:05:53

Input Data  ~|

Data Range
1stData Range [Book1]Sheet1!lcomo recebido [1:5]
2nd Data Range [Book1]Sheet1!30 minutos [1:5)

Descriptive Statistics  ~|
] T N | Mean SD SEM
“como recebido” 5 2694173 051679 0,23112
“30 minutos” 5 2746791 238488 1,06655
Difference -0,52618

Test Statistics |

t Statistic  DF = Prob=|t|
-0,43479 4 0,68614

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

PUC-Rio - Certificacdo Digital N° 1421649/CA

= Paired Sample { Test (18/06/2016 17.06.49)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 17:06:49

= InputData  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5)

= Descriptive Statistics  ~|

N Mean SD SEM
L| “como recebido” 5| 2694173 051679 0,23112
“60 minutos™ 5| 2821937 288598 1,29065
Difference -1,27764

Test Statistics ~ ~|

tStatistic = DF ~ Prob=|t|
-1,09234 4 0,33606

Null Hypothesis: meani-mean2 = 0
Alternative Hypothesis: meant-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 17.07.19)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 17:07:19

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!90 minutos [1:5]

Descriptive Statistics |

N Mean SD SEM
“como recebido” 5 2694173 051679 0,23112
"90 minutos” 5 28,5381 213634 0,9554
Difference -1,59637

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
-1,42756 4 0,22659
Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)

= Paired Sample { Test (18/06/2016 17.07.47)

Notes  ~|

X-Function Paired Sample t Test
UserName cjx4
Time 18/06/2016 17:07:47

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!120 minutos [1:5])

Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5 2694173 051679 0,23112
“120 minutos” 5| 30,78905 220005 0,98389
Difference -3,84732

Test Statistics ~ ~|

t Statistic  DF = Prob={t|
-3,91511 4 001732

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0

At the 0.05 level, the difference of the population means is significantly different with the test difference(0)
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xao do

Deformagdo maxima compdsito Fendlico (mm/mm)
Como 30 60 90 120
recebido minutos minutos minutos minutos
0,041 0,029 0,027 0,029 0,079
0,039 0,039 0,019 0,025 0,060
0,045 0,032 0,027 0,055 0,020
0,036 0,025 0,049 0,047 0,044
0,041 0,031 0,027 0,023 0,054
= Paired Sample t Test (18/06/2016 09:45:02)
= Notes  ~|
X-Function Paired Sample t Test
User Name  cjx4
Time 18/06/2016 09:45:02
= Input Data  ~|
Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!30 minutos [1:5)
= Descriptive Statistics  ~|
] L N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
“30 minutos™ 5 0,0312 0,00512 0,00229
Difference 0,00919

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
3,90476 4 001747

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 <> 0

——1

At the 0.05 level, the difference of the population means is significantly different with the test difference(0)
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= Paired Sample { Test (18/06/2016 09:53.58)
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Notes  ~|

X-Function Paired Sample t Test
UserName cjx4
Time 18/06/2016 09:53:58

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5]
Descriptive Statistics  ~|
N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
“60 minutos”™ 5 0,0298 0,01128 0,00504
Difference 0,01059
Test Statistics ~ ~|
t Statistic  DF =~ Prob=|t|
1,76878 4 015165

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0

At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)

= Paired Sample t Test (18/06/2016 09:45:34)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 09:45:34

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido | [1:5]
2nd Data Range [Book1]Sheet1!90 minutos [1:5)
Descriptive Statistics — ~|
N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
"90 minutos”™ 5 0,0358 0,01432 0,00641
Difference 0,00459
Test Statistics ~ ~|
tStatistic  DF = Prob=|t|
0,73284 4 050429

Null Hypothesis: meani-mean2 = 0
Alternative Hypothesis: meant-mean2 < 0

At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 09:41:25)
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= Notes  ~|
X-Function Paired Sample t Test
UserName cjx4

Time 18/06/2016 09:41:25

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!120 minutos [1:5)

= Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5 0,04039 0,00324 0,00145
"120 minutos™ 5 0,0514 0,0217 0,0097
Difference -0,01101

Test Statistics v

tStatistic  DF  Prob=|t|
-1,06294 4 034772

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0

i

At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

J. Andlise estatistica para energia total (tenacida
compasito fendlico.

de) do

Energia Total (J/mm?3) compdsito Fendlico
Como 30 60 90 120
recebido minutos minutos  minutos minutos
7,8 7,8 7,3 7,7 7,8
51 7,1 8,3 6,6 3,1
8,8 6,7 6,9 9,1 1,4
7,3 6,5 1,5 9,6 9,5
8,1 7,1 5,6 1,6 8,2
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= Paired Sample t Test (18/06/2016 18:16:38)

Notes  ~|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:16:38

= Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!30 minutos [1:5]

= Descriptive Statistics |

N  Mean SD SEM
L. “"como recebido” 5 7,394 139926 0,62577
“30 minutos” 5 70286 049657 0,22207
Difference 0,3654

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|
0,52886 4 062489

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

= Paired Sample t Test (18/06/2016 18:17:09)

Notes  ~+|
X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:17:09

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5)

_T Descriptive Statistics ~|

N Mean SD SEM
“como recebido” 5 7394 139926 0,62577
“60 minutos” 5| 5,906 2,6689 1,19357
Difference 1,488

Test Statistics ~ ~|
t Statistic = DF =~ Prob=|t|
1,01445 4 036774

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05S level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 18:23:17)
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Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:23:17

Input Data

=l

Data

Range
1st Data Range [Book1]Sheet1!lcomo recebido [1:5]

2nd Data Range [Book1]Sheet1!90 minutos [1:5)
Descriptive Statistics |
_T N Mean SD SEM
“como recebido” 5 7,394 139926 0,62577
"90 minutos” 5 69108 3,19058 1,42687
Difference 0,4832
Test Statistics v/
t Statistic = DF = Prob=|t|
0,30894 4 077279

Null Hypothesis: meant-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

= Paired Sample t Test (18/06/2016 18:29:59)

= Notes

=

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:29:59

= Input Data

=l

Data

Range
1st Data Range [Book1]Sheet1!como recebido [1:5]

2nd Data Range [Book1]Sheet1!120 minutos [1:5]
Descriptive Statistics ~|
'T N | Mean SD SEM
“como recebido” 5 7,394 139926 0,62577
“120 minutos™ 5 6,0172 353383 158038
Difference 1,3768
Test Statistics ~ ~|
t Statistic = DF = Prob=|t|
0,84246 4 0,44695

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 <> 0

At the 0.0S level, the difference of the population means is NOT significantly different with the test difference(0)
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K. Analise estatistica para energia de iniciacao do compaésito
fendlico.

Energia de iniciagdo compdsito Fendlico (J/mm?3)
Como 30 60 90 120
recebido minutos minutos  minutos minutos
1,4 1,3 0,6 1,2 1,0
1,3 0,8 1,2 0,9 3,1
1,6 1,1 1,0 0,9 1,4
1,7 1,6 1,5 0,8 1,3
1,5 1,2 0,7 1,6 0,9

= Paired Sample t Test (16/06/2016 18.09.14)

= Notes  ~|
X-Function Paired Sample t Test
User Name cjx4

Time 18/06/2016 18:09:14

= Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!lcomo recebido [1:5]
2nd Data Range [Book1]Sheet1!30 minutos [1:5]

= Descriptive Statistics  ~|

|_ N Mean SD SEM
“como recebido” 5 1,508 0,13632 0,06097
“30 minutos” 5 1,19336 0,3038 0,13586
Difference 0,31464

Test Statistics ~ ~|

t Statistic  DF = Prob=|t|

3,16958 4 003387
Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is significantly different with the test difference(0)

——1
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= Paired Sample t Test (18/06/2016 18:09:38)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:09:38

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!60 minutos [1:5]

Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5 1508 0,13632 0,06097
“60 minutos” 5 1,00502 0,33571 0,15013
Difference 0,50298

Test Statistics ~ ~|

tStatistic = DF ~ Prob=[t|
3,9357 4 001702

Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meani-mean2 < 0

At the 0.05 level, the difference of the population means is significantly different with the test difference(0)

= Paired Sample { Test (18/06/2016 18.10:15)

Notes  ~|

X-Function Paired Sample t Test
User Name cjx4
Time 18/06/2016 18:10:15

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!90 minutos [1:5]

Descriptive Statistics  ~|

N Mean SD SEM
“como recebido” 5 1508 0,13632 0,06097
“90 minutos”™ 5 1,08292 0,3383  0,15129
Difference 0,42508

Test Statistics ~ ~|

t Statistic = DF =~ Prob=|t|
2,37445 4 0,07645
Null Hypothesis: meani-mean2 =0
Alternative Hypothesis: meant-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)
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= Paired Sample t Test (18/06/2016 18:11:26)

Notes  ~|

X-Function Paired Sample t Test
UserName cjx4
Time 18/06/2016 18:11:26

Input Data  ~|

Data Range
1st Data Range [Book1]Sheet1!como recebido [1:5]
2nd Data Range [Book1]Sheet1!120 minutos [1:5)

Descriptive Statistics — ~|

N Mean SD SEM
“como recebido” 5 1508 0,13632 0,06097
“120 minutos™ 5 154088 089813 0,40166
Difference -0,03288

Test Statistics |

t Statistic  DF = Prob={t|
-0,07532 4 094358

Null Hypothesis: meani-mean2 = 0
Alternative Hypothesis: meani-mean2 < 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)
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