Table of contents

1  Selected theoretical background ..........cceceereereesusensnrnenes SRR |
1.1  Introduction 1
1.2 Layered silicate 2
1.3 Nanocomposites of layered silicate 4
1.4 Mechanics of nanocomposites 9
1.5 Polyamide-imide 16

1.5.1 Acid chlonde route 17
1.5.2 Diisocyanate route 18
1.6 Dielectrical breakdown in solid dielectrics 22
1.6.1 Intrinsic Breakdown 23
1.6.2 Electromechanical Breakdown 24
1.6.3 Breakdown due to Treeing and Tracking 25
1.6.4 Thermal Breakdown 27
1.6.5 Electrochemical Breakdown 31
1.6.6  Dielectrical breakdown of nanocomposites 31
1.7 Functional trialkoxysilanes 35

2 Cﬂncept Of thesis.'lpucuvvononc L L T e e e R R L] 37

3  Synthesis of naNOCOMPOSIteS.....crvrrerererennes TR————— |
3.1 Introduction 41
3.1.1 Exfoliation of MMT via solvent casting 43
3.1.2 [Exfoliation of MMT via iz st polymerization 44

4

3.1.3 Characterization of exfoliation

3.2 Experimental 46
3.2.1 Reagents and materials 46
3.2.2 Synthesis of PAI 46
3.2.3  In sita polymerization 47
3.24 Synthesis of nanocomposites via solvent casting 50
3.2.5 Characterization 50
3.2.6 Visualization of MMT distribution via SEM/FIB 51

3.3 Results and discussion 53
3.3.1 Synthesis of PAI 53
3.3.2  In situ polymerization 56
3.3.3 Solvent Casting 60

3.4 Summary 63

IX



Table of contents

4  Modification of interphases.......ccooueeriuerrinrisineersneerieciesanes RPN 1.
4.1 Introduction 65
4.2 Experimental 67

421 Reagents and materials 67
4.2.2  Synthesis of PAI 67
4.2.3 Preparation of composites for determination of percolation threshold 67
4.2.4  Synthesis of silane modified MMT 68
4.2.5 Synthesis of nanocomposites 68
4.2.6 Film preparation 69
42,7 Characterization 69
4.3 Results and discussion 72
4.3.1 Determination of dielectric percolation threshold 72
4.3.2 Qualification of grafting 74
43.3 Quantfication of grafting 76
4.4 Summary 80

5  Characterization of NANOCOMPOSILES..rieirrirsuriessssnrrarsssssrssssrsensssrannes 81

5.1 Introduction 81
51.1 Flow induced particle alignment 81
5.1.2 Changes in properties due to nanoparticles and silane modification 84

5.2 Experimental 85
5.2.1 Film preparation 85

- 522 Characterization 85

5.3 Results and discussion 87
5.3.1 Dielectric breakdown strength 87
5.3.2 Thermal properties 91
5.3.3 Mechanical properties 926

5.4  Summary 99

6  Application as adhesivVe ......ccveveicrerenrernecsnssnesiensnnnnesnsnsssssansannes 100

6.1 Introduction 100
6.2 Experimental 101
6.2.1 Sample preparation 101
6.2.2  Characterization 101
6.3 Results and discussion 102
6.3.1 Method for sample preparation 102
6.3.2 Shear strength measurements 102



Table of contents

6.3.3 Morphology 103

6.4 Summary 106

7  Profile of key properties.....cccuueiicreesseecssnnsssnssssesesssnssssssessssnssssnens 107
8  Summary, conclusion and OUtIOOK........ccveereeeuenrrereerersasaesassesnssnns 109
8.1 Summary 109
8.2 Conclusion and Qutlook 113

9 List Of publications .....ccccceeeceieiiicccnnisinisisnanesssssssssssssssssssnssssssssnans 115
B (L S £ (= 4 Lo =1 J T 117



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


