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APPENDIX A

Characterization of Benzoxazine/Phenolic Novolac Alloys

Appendix A-1 Limiting oxygen index of BP alloys.

Phenolic Novolac Mass Fraction Limiting Oxygen Index, LOI
0.0 30.1
0.1 30.7
0.2 — 308
0.3 31.0
Appendix A-2 Heat of ¢
Phenolic Novolac M. ; stion, HOC (kJ/g)
0.0 % - 34.95
0.1 2l 34.43
0.2 - == 34.30
AN Y IR Y
0.3 33,82
3 }
Appendix A-3 Char yiel
——

Phenolic

235.

9
0.3 36.89
0.5 38.47
0.7 37.48




Appendix A-4 Degradation temperature of BP alloys.

Phenolic Novolac Mass Degradation Temperature, T4 (°C)
Fraction 5% weight loss 10% weight loss
0.0 334.17 355.04
0.1 353.46 368.25
0.2 349.81 374.44
0.3 371.65
0.5 356.57
0.7 341.04

Phenolic Novg

Mass Fractio

I
"0 IE.;-:% .L\\\ 93

0.2 145.00

0.1 9.12
! rjr.:a’ls
—
ﬁ E

0.3

ﬂ‘lJEJ'WIEWIﬁWEJ’]ﬂi
QW’]ﬁﬁﬂ‘iﬂJﬂmﬂﬂmaﬂ



Appendix B-2 Rate of -f'

weight of ﬂo d
Phenolic Noﬂﬂ‘[ﬁj 4

Flammability Characterization

APPENDIX B
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of Woodflour-filled Benzoxazine/Phenolic Novolac Alloys

Phenolic Novolac

Mass Fraction

0.0
0.1

content.

N ""\

Appendix B-1 Limiting oxygen index of woodflour-filled BP alloys with 50%, 60%,
and 70% by weight of wo odflg

TS Limifiee 0

37 ﬁﬁ;

gen Index, LOI

70% by
weight WF

22.8+0.0

23.0+0.1

233 0.1

23.4+0.1

23.7+0.2

244 +0.1

Frac

9
0.2 no burning rate 16.58 £ 0.7
0.3 no burning rate 16.16 £ 0.2
0.5 no burning rate 1497+1.2




Appendix B-3 Heat of combustion of woodflour-filled BP82.

Woodflour Content (%) Heat of Combustion, HOC (kJ/g)
0 343
50 26.3
70 23.1
100 19.4
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APPENDIX C

Thermal Characterization

of Woodflour-filled Benzoxazine/Phenolic Novolac Alloys

Appendix C-1 Degradation temperature of woodflour-filled BP alloys.

Phenolic Novolac emperature, T4 (°C)

Mass Fraction 70% by 70% by
~ weightWF-
10% weight

loss

// , x N
0.0 lllﬁ ‘«\“\\ 289.55

0.1 ilﬂm c \\‘\\ 5.43 294.69

0.2 28 : A% 8\\\\ 1274.64 295.88
0.3 ﬁ: “ A" 276.92 297.88
0.5 o, i 279.48 298.61
0.7 270.17 293.92
Appendix C-2 Char yieldlof woodflour-fill B309C with 50% and 70%
by weight of woodtloui
‘o v
Phenolic No ) a ’l :
Mass Fractioh 50% by weight WF ™ 70% by wejght WF
PRTANTT SRR TE TS

9.1 36.810 34.518

0.2 39.846 35.105

0.3 39.460 36.018

0.5 39.771 36.163

0.7 38.178 34.401




APPENDIX D

Mechanical Characterization

of Woodflour-filled Benzoxazine/Phenolic Novolac Alloys

Appendix D-1 Flexural properties of woodflour-filled BP alloys.

Phenolic Novolac

Mass Fraction

Flexural

50%b

—_

0.0

0.1

0:2

0.3

0.5

weight

Phenolic Novolac

Appendix D-2 Glass transition tem

O

Flexural Strength (MPa)
50% by 70% by
wweight WF weight WF
603 | 593
bl.3 58.5
64.5 57.8
5.6 62
65 69

flour-filled BP alloys at 70% by

10

emperature, T, (°C)

200

i)

w1

RN ITUNANY

g8




80

APPENDIX E

Physical Characterization

of Woodflour-filled Benzoxazine/Phenolic Novolac Alloys

Appendix E-1 Density of woodflour-filled BP alloys at 50% by weight and 70% by

weight of woodflour.

Wood Content Phenoli A i Theoretical Density

Mass ‘ i), - (g/em®)
: 1.33

g : 1.33

50% by weight ; — 1.34

. 1.34

: 1.35

& r : 1.36

ol \ 1.39

gl | | 1.39

70% by weight 2 v 1. 1.40

0. TR 1.3 1.40

0.5 ™ == .36 1.40

0, Zgdor e =4 : 1.41

Appendix E-2 Water absﬁation 82 with 70% by weight of

woodflour cgntent

ﬁmmmn SNENS

9 Time Water Absorption (%)
35.2} E I E

saturation 16.12
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