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1 Development

5 Healing
evaluation

Capsule-based
self-healing
material design

. . Mechanical
4 Triggering characterization
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¢ Autonomic

7 Capsule based

§ Matrix

? Vascular system
1" Hollow fiber
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! Static

2 dynamic

3 Micro crack
* Self-healing

5 Smart materials
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® Dicyclo pentadien

" DGEBPA

* DGEBPF

? Poly dimethyl siloxane
'Y GMA

""" Ethyliden norbornen
2 Ring opening

13 Catalyst

4 Monomer
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! Intrinsic system

2 Molecular diffusion

* Melamine-formaldehyde
# Urea-formaldehyde

> Poly urethane
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3 Mercaptan
4. .
Living poly styrene
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EHD Coextrusion

Nanoencapsulation
> % Centrifugal
Liposomes '8
L3 i Coextrusion
- p—
bl
(<5 Sol-Gel Methods O S Vibrating Nozzle
'_'Q Coextrusion
Phase Separation
E Ceacérvation Fluid Bed Coating
= Eokramaie i
c ; ventEvaporation oy
Coextrusion
Interfacial Pan Coating i
e Spras Drying
Polymerization Rofating Disk
In Situ Polvmerization

(g/hr)

Batch Batch/Continuous
(Kg/hr)

Capacity

Continuous
(Tons/hr)
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' Coacervation

2 In-situ polymerization
® Extrusion

* Sol-gel
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HOCH;NHCONHCH-OH
Dimethylolurea

OH"
(a). HyNCONH; + HCOH ——®= NH,CONHCH-OH
Monomethylolurea

HOCH>NHCON{CH,0H),

NH,
N| Ty
PN
HaN N NH,

H'

JH”
+3HCOH —™

Trimethylolurea

NHCH,0H

I

Trimethylolmelamine

HOH,CHN NHCH,OH

(b). wANNH; + OHCH;NHAAA ——B=  cun NHCHaNHw

Methylene linkage

VUL NHCH;OH + HOCH NHw WY g i NHCHLOCH NH

Ether linkage
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® Healing agent

* Ammonium

? Resorcinol

¢ Modulus

7 Tensile strength
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! Amino group
% Methylol
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