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A P P E N D IC E S

Appendix A Synthesis route of Aniline-Based Benzoxazine Monomer

Bisphenol A Para Aniline 
formaldehyde

A

Aniline based 
benzoxazine monomer

Table A1 Synthesis route of aniline-based benzoxazine monomer

Precursors Reaction timeBisphenol A Paraformaldehyde Aniline
Mole 0.06 0.24 0 . 1 2

Molecular
weight 228.29 30.03 93.13 30 min

Weight (g) 13.70 7.21 11.18



137

Appendix B Synthesis route of Methylendianiline-Based Benzoxazine (BA-mda) 
Precursor

/ = \  CH3 /= •
H๐

c h 3 
Bisphenol A

OH H2N -R -N H 2 + -{cH2 0 ^

Diamine Paraformaldehyde

R = “ <C ^ ch2~<C j ^
BA-mda

Table B1 Synthesis route of methylendianiline-based (BA-mda) benzoxazine 
precursor

Precursors Refluxed
timeBisphenol A Paraformaldehyde Methylendianilin

e
Mole 0.08 0.344 0.08

6  hr.Molecular
weight 228.29 30.03 198.26

Weight (g) 18.26 10.33 15.86
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Appendix c  Synthesis route of Hexamethylenediamine -Based Benzoxazine 
(BA-hda) Precursor

OH H2N -R -N H 2 + -(cH 2 o j ^

Diamine Paraformaldehyde

R =  —  (CH2)6—
BA-hda

Table C l Synthesis route of hexamethylenediamine-based benzoxazine (BA-hda) 
precursor

Precursors Refluxed
Bisphenol A Paraformaldehyde hexamethylenediamine time

Mole 0.08 0.344 0.08
Molecular

weight 228.29 30.03 116.2
6  hr.

Weight (g) 18.26 10.33 9.30
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Appendix D Preparation of Barium strontium titanate (BST) by Sol-Gel 
method

Precursor materials
1 . Barium acetate ( Ba(CH3COO)2 ), d = 2.47 g/cm3

2. Strontium acetate ( Sr(CH3COO)2 ), d = 2.099 g/cm3

3. Titanium tetra-n-butoxide ( Ti(CH3(CH2 )3C>4) ), d = 0.998 g/cm3

4. Glacial acetic acid
5. Methanol

Table D1 Experimental data precursor for BaojSro 7TiC>3

Precursors
Barium Strontium Titanium tetra-n-
acetate acetate butoxide

Mole 0.00882 0.02058 0.0294
Molecular weight 225.42 205.71 340.36

Weight (g) 1.988 4.23 -
Volume (ml) - - 1 0
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Appendix E Calculation of BST Volume Fraction in [poly(BA-a)/PU]/BST 
Composites

The volume fraction of BST was calculated by using the following formula:

/  =
( M c / p c )  T  ( M p / P p )

Where Mc and pc are the mass and density (5.412 g/cm3) of BST powder
Mp and Pp are the mass and density (1.179 g/cm3) ofBA-a/PU polymer matrix

Table E l Volume fraction of BST powder at various BST wt.% in the composites

[poly(BA-a)/PU]/BST
Composites BST volume fraction

30 พ . 0/ 0 BST 0.0918
40 พ .0/ 0 BST 0.1359
50 wt.% BST 0.1908
60 พ .0/ 0 BST 0.2614
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Appendix F Calculation of BST Volume Fraction in BA-mda/BST Composites

The volume fraction of BST was calculated by using the following formula:

( f )
/ =  พ ิฬ ิ+ c* พ ิ

Where Mc and P c  are the mass and density (5.412 g/cm3) of BST powder
Mp and P p  are the mass and density (1.182 g/cm3) of methylendianiline-based 

(BA-mda) polybenzoxazine

Table FI Volume fraction of BST powder at various BST wt% in the composites

PoIy(BA-mda)/BST
Composites BST volume fraction

30 wt.% BST 0.0917
40 wt.% BST 0.1357
50 wt.% BST 0.1906
60 wt.% BST 0.2610



142

Appendix G DMA Thermograms of BA-a/PU Alloys

Figure G1 Storage modulus of BA-a/PU alloys at various components: 100/0, 90/10, 
80/20, 70/30, 60/40, and 50/50.

Figure G2 Tan Ô of BA-a/PU alloys at various components: 100/0, 90/10, 80/20, 
70/30, 60/40, and 50/50.
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A p p e n d ix  H  T h e  D ie le c t r ic  C o n s ta n t  a n d  L o s s  T a n g e n t  o f

P o ly (b e n z o x a z in e /u re th a n e )  b a s e d  a t  M ic r o w a v e  F re q u e n c y  (3 0 0  M H z  -  1 G H z )

Table HI The dielectric constant of poly(benzoxazine/urethane) based

BA-a/PU Frequency (GHz)
(vol.%) 0.3 0.4 0.5 0 .6 0.7 0 .8 0.9 1

1 0 0 / 0 3.39 3.39 3.39 3.40 3.41 3.41 3.41 3.41
90/10 3.55 3.56 3.55 3.55 3.56 3.56 3.57 3.56
80/20 3.51 3.49 3.49 3.49 3.49 3.49 3.49 3.49
70/30 3.42 3.40 3.38 3.37 3.37 3.37 3.36 3.35
60/40

_______________________
3.27 3.24 3.20 3.18 3.17 3.16 3.14 3.13

50/50 3.15 3.12 3.11 3.10 3.09 3.09 3.08 3.08

Table H2 The loss tangent of poly(benzoxazine/urethane) based

BA-a/PU Frequency (GHz)
(vol.%) 0.3 0.4 0.5 0 .6 0.7 0 .8 0.9 1

1 0 0 / 0 0 . 0 1 0 2 0.0118 0.0115 0.0119 0.0133 0.0124 0.0134 0.0139
90/10 0.0178 0.0194 0.0189 0.0191 0 . 0 2 0 0 0.0195 0.0203 0.0206
80/20 0.0237 0.0258 0.0246 0.0239 0.0260 0.0247 0.0254 0.0258
70/30 0.0295 0.0308 0.0301 0.0298 0.0300 0.0294 0.0293 0.0298
60/40 0.0245 0.0258 0.0244 0.0248 0.0251 0.0241 0.0240 0.0244
50/50 0.0454 0.0454 0.0451 0.0441 0.0434 0.0428 0.0425 0.0417
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Table II The dielectric constant of poly(benzoxazine/urethane) based/BST 
composites

A p p e n d ix  I  T h e  D ie le c t r ic  C o n s ta n t  a n d  L o s s  T a n g e n t  o f  th e  (9 0 /1 0  v o l . % )

P o ly ( b e n z o x a z in e /u r e th a n e )  B a s e d  C o m p o s ite s  a t  M ic r o w a v e  F re q u e n c y  (3 0 0

M H z - 1  G H z )

Materials Frequency (GHz)
0.3 0.4 0.5 0 .6 0.7 0 .8 0.9 1

BA-a/PU 3.55 3.56 3.55 3.55 3.56 3.56 3.57 3.56
Bao.3Sro.7Ti0 3 192.88 189.46 172.86 163.25 160.10 141.96 142.71 136.98

Table 12 The dielectric constant of poly(benzoxazine/urethane) based/BST 
composites

Materials
Frequency (Hz)

0.3 0.4 0.5 0 .6 0.7 0 . 8 0.9 1

30 wt.% BST 4.49 4.49 4.50 4.50 4.50 4.51 4.50 4.50
40 wt.% BST 5.95 5.94 5.96 5.96 5.95 5.94 5.95 5.95
50 wt.% BST 6.29 6.29 6.30 6.31 6.32 6.32 6.32 6.31
60 wt.% BST 8 . 0 0 7.97 7.98 7.98 8 . 0 0 8 . 0 0 8 .1 0 8 . 1 0
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Table 13 T h e  d i e l e c t r i c  c o n s t a n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / s i l a n e  t r e a t e d  

B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 .8 0.9 1

3 0  w t .%  B S T 4 .8 9 4 .8 8 4 .8 8 4 .8 8 4 .8 8 4 .8 8 4 .8 9 4 .8 8

4 0  w t .%  B S T 7 .1 6 7 .1 4 7 .1 5 7 .1 5 7 .1 5 7 .1 7 7 .1 7 7 .1 7

5 0  w t .%  B S T 1 1 .0 7 1 1 .0 6 1 1 .0 6 1 1 .0 7 1 1 .0 7 1 1 .0 7 1 1 .0 9 1 1 .0 8

6 0  w t .%  B S T 1 3 .8 3 1 3 .8 1 1 3 .8 2 1 3 .8 2 1 3 .8 4 1 3 .8 5 1 3 .8 8 1 3 .9 0

Table 14 T h e  d i e l e c t r i c  c o n s t a n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / ( B A - a / P U )  

t r e a t e d  B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 .8 0.9 1

3 0  w t .%  B S T 4 .7 6 4 .7 5 4 .7 3 4 .7 3 4 .7 1 4 .7 1 4 .7 0 4 .7 0

4 0  w t .%  B S T 6 .2 8 6 .2 3 6 .2 3 6 .2 2 6 .2 2 6 .2 1 6 .2 6 6 .2 5

5 0  w t .%  B S T 7 .7 7 7 .7 2 7 .7 3 7 .7 1 7 .7 2 7 .7 2 7 .7 8 7 .7 8

6 0  w t .%  B S T 1 0 .0 4 9 .9 6 9 .9 6 9 .9 3 9 .9 1 9 .9 1 9 .8 7 9 .8 6

Table 15 T h e  l o s s  t a n g e n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / B S T  c o m p o s i t e s

Materials Frequency (GHz)
0.3 0.4 0.5 0 . 6 0.7 0 .8 0.9 1

B A - a / P U 0 .0 1 7 8 0 .0 1 9 4 0 .0 1 8 9 0 .0 1 9 1 0 .0 2 0 0 0 .0 1 9 5 0 .0 2 0 3 0 .0 2 0 6

B a o j S r o ^ T i C b 0 .2 8 0 .3 3 0 .4 2 0 .4 9 0 .5 5 0 .6 0 0 .6 2 0 .7 2
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Table 16 T h e  l o s s  t a n g e n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / B S T  c o m p o s i t e s .

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 0 .0 1 0 7 0 .0 1 3 1 0 .0 1 2 9 0 .0 1 3 3 0 .0 1 4 7 0 .0 1 4 0 0 .0 1 4 5 0 .0 1 4 7

4 0  w t .%  B S T 0 .0 1 0 0 0 .0 1 2 3 0 .0 1 1 4 0 .0 1 2 5 0 .0 1 3 2 0 .0 1 2 3 0 .0 1 3 9 0 .0 1 2 2

5 0  w t .%  B S T 0 .0 1 0 3 0 .0 1 3 1 0 .0 1 2 5 0 .0 1 2 9 0 .0 1 4 0 0 .0 1 3 5 0 .0 1 3 8 0 .0 1 3 7

6 0  w t .%  B S T 0 .0 1 3 5 0 .0 1 3 6 0 .0 1 5 7 0 .0 1 3 6 0 .0 1 0 2 0 .0 1 6 0 0 .0 0 7 7 0 .0 1 2 5

Table 17 T h e  l o s s  t a n g e n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / s i l a n e  t r e a t e d  B S T  

c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 0 .0 1 3 4 0 .0 1 2 8 0 .0 1 4 0 0 .0 1 4 0 0 .0 1 3 8 0 .0 1 5 4 0 .0 1 5 4 0 .0 1 4 5

4 0  w t .%  B S T 0 .0 1 0 1 0 .0 0 9 9 0 .0 1 1 4 0 .0 1 1 3 0 .0 1 0 5 0 .0 1 2 2 0 .0 1 1 1 0 .0 1 1 1

5 0  w t .%  B S T 0 .0 0 7 2 0 .0 0 7 3 0 .0 0 8 7 0 .0 0 8 1 0 .0 0 7 7 0 .0 0 8 3 0 .0 0 7 4 0 .0 0 7 9

6 0  w t .%  B S T 0 .0 0 7 9 0 .0 0 8 9 0 .0 0 9 0 0 .0 0 8 8 0 .0 0 9 4 0 .0 0 8 2 0 .0 0 8 0 0 .0 0 9 5

Table 18 T h e  l o s s  t a n g e n t  o f  p o l y ( b e n z o x a z i n e / u r e t h a n e )  b a s e d / ( B A - a / P U )  t r e a t e d  

B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 .8 0.9 1

3 0  w t .%  B S T 0 .0 1 2 0 0 .0 1 2 9 0 .0 1 3 9 0 .0 1 4 4 0 .0 1 4 8 0 .0 1 4 3 0 .0 1 5 4 0 .0 1 5 1

4 0  w t .%  B S T 0 .0 1 9 8 0 .0 2 0 6 0 .0 2 2 3 0 .0 2 0 0 0 .0 1 6 3 0 .0 2 2 3 0 .0 1 2 8 0 .0 1 8 9

5 0  w t .%  B S T 0 .0 1 5 4 0 .0 1 6 3 0 .0 1 9 1 0 .0 1 6 5 0 .0 1 3 0 0 .0 1 9 7 0 .0 0 9 9 0 .0 1 6 1

6 0  w t .%  B S T 0 .0 1 4 3 0 .0 1 5 2 0 .0 1 5 9 0 .0 1 5 1 0 .0 1 5 5 0 .0 1 6 3 0 .0 1 4 5 0 .0 1 5 0
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Table J1 T h e  d i e l e c t r i c  c o n s t a n t  o f  h i g h  m o l e c u l a r  w e i g h t  p o l y b e n z o x a z i n e s  a t  l o w  

f r e q u e n c y  (1 k H z  -  1 M H z )

A p p e n d ix  J  T h e  D ie le c t r ic  C o n s ta n t  a n d  L o s s  T a n g e n t  o f  H ig h  M o le c u la r

W e ig h t  P o ly b e n z o x a z in e /B S T  C o m p o s ite s  a t  L o w  F re q u e n c y  (1 k H z  -  1 M H z )

Materials Frequency (Hz)
1 0 3 to4 1 0 5 1 0 6

P o l y ( B A - m d a ) 5 8 .1 5 5 6 .9 1 5 4 .7 4 5 2 .0 7

P o l y ( B A - h d a ) 4 2 .5 4 4 2 .1 8 4 1 .3 4 4 0 .5 2

Table J2 T h e  d i e l e c t r i c  c o n s t a n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / B S T  

c o m p o s i t e s  a t  l o w  f r e q u e n c y  (1 k H z  -  1 M H z )

Materials Frequency (Hz)
1 0 3 1 0 4 1 0  s 1 0 6

3 0  w t %  B S T 1 0 5 .8 7 1 0 1 .6 5 9 9 .5 1 9 7 .9 1

4 0  w t %  B S T 1 5 7 .4 6 1 5 0 .8 9 1 4 6 .6 8 1 4 1 .7 3

5 0  w t %  B S T 1 5 6 .3 2 1 5 2 .0 6 1 4 8 .7 4 1 4 4 .2 7

6 0  w t %  B S T 2 0 0 .4 7 1 9 3 .2 0 1 8 8 .1 2 1 8 2 .8 3

Table J3 T h e  L o s s  t a n g e n t  o f  h ig h  m o l e c u l a r  w e i g h t  p o l y b e n z o x a z i n e s  a t  l o w  

f r e q u e n c y  (1 k H z  -  1 M H z )

Materials Frequency (Hz)
1 0 3 1 0 4 1 0 5 1 0 6

P o l y ( B A - m d a ) 0 .0 0 8 7 0 .0 1 3 0 0 .0 1 1 1 0 .0 1 4 4

P o l y ( B A - h d a ) 0 .0 2 0 0 0 .0 0 9 9 0 .0 0 4 8 0 .0 0 3 0
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Table J4 T h e  L o s s  t a n g e n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / B S T  

c o m p o s i t e s  a t  l o w  f r e q u e n c y  (1 k H z  -  1 M H z )

Materials Frequency (Hz)
1 0 3 1 0 4 1 0 s 1 0 6

3 0  w t %  B S T 0 .0 2 8 8 0 .0 1 9 3 0 .0 2 1 7 0 .0 2 7 2

4 0  w t %  B S T 0 .0 3 8 0 0 .0 2 9 2 0 .0 2 8 4 0 .0 3 7 3

5 0  w t %  B S T 0 .0 2 0 9 0 .0 1 5 9 0 .0 1 7 7 0 .0 2 0 1

6 0  w t %  B S T 0 .0 4 7 5 0 .0 2 6 9 0 .0 2 4 2 0 .0 2 7 5
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Table K1 T h e  d i e l e c t r i c  c o n s t a n t  o f  h i g h  m o l e c u l a r  w e i g h t  p o l y b e n z o x a z i n e s

A p p e n d ix  K  T h e  D ie le c t r ic  C o n s ta n t  a n d  L o s s  T a n g e n t  o f  H ig h  M o le c u la r

W e ig h t  P o ly b e n z o x a z in e /B S T  C o m p o s ite s  a t  M ic r o w a v e  F r e q u e n c y  (3 0 0  M H z  -

1 G H z )

Materials Frequency (GHz)
0.3 0.4 0.5 0 .6 0.7 0 . 8 0.9 1

P o l y ( B A - m d a ) 4 .5 9 4 .5 6 4 .5 7 4 .5 6 4 .5 7 4 .5 7 4 .5 8 4 .5 7

P o l y ( B A - h d a ) 3 .0 1 3 .0 0 3 .0 2 3 .0 2 3 .0 3 3 .0 3 3 .0 3 3 .0 4

Table K2 T h e  d i e l e c t r i c  c o n s t a n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / B S T  

c o m p o s i t e s

Materials
Frequency (Hz)

0.3 0.4 0.5 0 .6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 6 .4 2 6 .3 6 6 .3 0 6 .2 7 6 .2 3 6 .1 9 6 .1 7 6 .1 2

4 0  w t .%  B S T 6 .9 6 6 .8 9 6 .8 5 6 .8 2 6 .7 3 6 .7 3 6 .6 8 6 .6 3

5 0  w t .%  B S T 7 .6 3 7 .6 1 7 .5 8 7 .5 7 7 .5 5 7 .5 4 7 .5 5 7 .5 3

6 0  w t .%  B S T 8 .5 7 8 .4 4 8 .3 1 8 .2 3 8 .1 5 8 .0 7 8 .0 2 7 .9 4
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Table K3 T h e  d i e l e c t r i c  c o n s t a n t  o f  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e  

/ s i l a n e  t r e a t e d  B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 5 .7 6 5 .7 2 5 .7 3 5 .7 2 5 .7 2 5 .7 2 5 .7 2 5 .7 2

4 0  w t .%  B S T 6 .3 1 6 .2 9 6 .2 6 6 .2 4 6 .2 2 6 .1 9 6 .1 6 6 .1 1

5 0  w t .%  B S T 6 .7 3 6 .7 0 6 .7 0 6 .7 1 6 .7 1 6 .7 1 6 .7 2 6 .7 2

6 0  w t .%  B S T 8 .2 4 8 .1 9 8 .1 8 8 .1 5 8 .1 5 8 .1 5 8 .1 4 8 .1 6

Table K4 T h e  d i e l e c t r i c  c o n s t a n t  o f  m e th y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e  /B A -  

m d a  t r e a t e d  B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 .8 0.9 1

3 0  w t .%  B S T 5 .5 5 5 .5 1 5 .4 6 5 .4 5 5 .4 2 5 .3 8 5 .3 5 5 .3 2

4 0  w t .%  B S T 7 .0 1 6 .9 7 6 .9 4 6 .9 1 6 .8 8 6 .8 5 6 .8 2 6 .7 9

5 0  w t .%  B S T 7 .7 3 7 .6 7 7 .6 0 7 .5 6 7 .5 1 7 .4 5 7 .3 9 7 .3 3

6 0  w t .%  B S T 8 .2 5 8 .2 2 8 .2 1 8 .2 1 8 .2 1 8 .2 0 8 .2 1 8 .1 9

Table K5 T h e  l o s s  t a n g e n t  o f  h i g h  m o l e c u l a r  w e i g h t  p o l y b e n z o x a z i n e s

Materials Frequency (GHz)
0.3 0.4 0.5 0 . 6 0.7 0 . 8 0.9 1

P o l y ( B A - m d a ) 0 .0 2 4 0 0 .0 2 2 8 0 .0 2 3 1 0 .0 2 2 2 0 .0 2 1 6 0 .0 2 3 1 0 .0 2 1 0 0 .0 2 2 0

P o l y ( B A - h d a ) 0 .0 0 6 1 0 .0 0 4 6 0 .0 0 6 3 0 .0 0 6 1 0 .0 0 7 1 0 .0 0 7 3 0 .0 0 8 2 0 .0 0 8 7
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Table K6  T h e  lo s s  t a n g e n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / B S T  

c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 . 6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 0 .0 3 2 7 0 .0 32 1 0 .0 3 2 9 0 .0 3 2 5 0 .0 3 2 6 0 .0 3 3 7 0 .0 3 2 7 0 .0 3 2 6

4 0  w t .%  B S T 0 .0 2 8 0 0 .0 2 9 6 0 .0 2 9 1 0 .0 2 7 9 0 .0 2 8 7 0 .0 2 8 6 0 .0 2 7 9 0 .0 2 8 8

5 0  w t .%  B S T 0 .0 1 4 6 0 .0 1 4 9 0 .0 1 4 7 0 .0 1 4 7 0 .0 1 4 2 0 .0 1 5 1 0 .0 1 4 3 0 .0 1 4 8

6 0  w t .%  B S T 0 .0 6 7 4 0 .0 6 7 2 0 .0 6 7 8 0 .0 6 7 8 0 .0 6 8 1 0 .0 6 8 9 0 .0 6 8 0 0 .0 6 9 0

Table K7 T h e  lo s s  t a n g e n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / s i l a n e  

t r e a t e d  B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 .6 0.7 0 . 8 0.9 1

3 0  w t .%  B S T 0 .0 2 6 4 0 .0 2 5 3 0 .0 2 4 9 0 .0 2 4 8 0 .0 2 4 1 0 .0 2 4 1 0 .0 2 4 3 0 .0 2 4 2

4 0  w t .%  B S T 0 .0 2 8 8 0 .0 2 9 9 0 .0 3 0 1 0 .0 2 9 4 0 .0 3 0 7 0 .0 3 0 1 0 .0 2 9 4 0 .0 3 0 7

5 0  w t .%  B S T 0 .0 2 4 0 0 .0 2 0 8 0 .0 1 9 8 0 .0 1 8 7 0 .0 1 7 4 0 .0 1 6 5 0 .0 1 6 2 0 .0 1 5 8

6 0  w t .%  B S T 0 .0 1 6 8 0 .0 17 1 0 .0 1 7 3 0 .0 1 7 3 0 .0 1 7 3 0 .0 1 7 6 0 .0 1 7 4 0 .0 1 7 7
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Table K8  T h e  lo s s  t a n g e n t  o f  m e t h y l e n e d i a n i l i n e - b a s e d  p o l y b e n z o x a z i n e / B A - m d a  

t r e a t e d  B S T  c o m p o s i t e s

Materials Frequency (Hz)
0.3 0.4 0.5 0 .6 0.7 0 .8 0.9 1

3 0  w t .%  B S T 0 .0 2 0 3 0 .0 2 1 7 0 .0 2 1 3 0 .0 2 0 2 0 .0 2 0 9 0 .0 2 0 6 0 .0 2 0 6 0 .0 2 0 7

4 0  w t .%  B S T 0 .0 1 9 5 0 .0 2 1 0 0 .0 2 2 3 0 .0 2 4 1 0 .0 2 5 8 0 .0 2 6 7 0 .0 2 6 5 0 .0 2 8 5

5 0  w t .%  B S T 0 .0 1 9 9 0 .0 2 1 2 0 .0 2 1 1 0 .0 2 0 3 0 .0 2 1 1 0 .0 2 0 6 0 .0 2 1 4 0 .0 2 0 6

6 0  w t .%  B S T 0 .0 28 1 0 .0 2 7 6 0 .0 2 7 4 0 .0 2 5 9 0 .0 2 5 6 0 .0 2 7 7 0 .0 2 3 7 0 .0 2 6 8
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