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ABSTRACT: The purpose of this research is to develop an aerogel pre-encapsulated high enthalpy shaped phase change
waterborne thermal control coating. By using alkane phase change materias as functiona fillers, the compatibility of phase
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change materials with common solvents and the influence of different pre-encapsulation methods on coating performance were

studied. By optimizing the coating formulation, a high enthalpy shaped phase change thermal control coating was developed,

which can be prepared by a spray application method. In this coating, water-based resin was used as the base materia and

aerogel was used as the pre-encapsulation material. When m(the phase change material (docosane)) : m(water-based resin) :

m(aerogel) = 5: 2.5 : 1, the phase change enthalpy of the coating could reach 139.3 J/g, no cracking existed on the coating

surface, and no leakage occurred when the temperature was higher than the phase change temperature. It could make up the

disadvantages of traditional phase change materials that were difficult to apply to structural parts with complex morphology and
could not tightly bonded. In this research, we innovatively used SiO, aerogel to inhale the alkane phase change material into the

pores for pre-encapsulation. When the pre-encapsulated phase change materials were added into organic resins, a high enthal py

shaped phase change waterborne thermal control coating with favorable flexibility of organic film former was prepared. As the

resin has excellent mechanical properties, brittle rupture under deformation can be avoided. The simple painting method can

prevent the coating from the restriction caused by the shape protected components and then greatly expand the application range

of phase change materials.
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Tab.1 Compatibility of alkanes with common diluents
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type acetate
Solubilit About  About About About  About
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Tab.2 Effects of different silica aerogels on coating properties
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Tab.3 Compatibility of docosane microcapsules and docosane pre-encapsulated by aerogel with resins

. Solvent-based Condensed silicone  Addition molding Water-based
Resins - - . o ! . -
acrylic resin rubber resin silicone rubber resin acrylic resin
Compatibility* docosane microcapsules Good Good Good Difficult to disperse
S .
Compatibility* docosane material Good Good Good Good
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Tab.4 When m(waterborneresin) : m(docosane)=1 : 1.5, the influence of aerogel content on the encapsulation effect

Aerogel: Docosane

1:25 1:5

1:75 1:10

Encapsulation effect No leakage, cracking

No leakage

Small leakage on friction surface Surface leakage
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Tab.5 When m(waterborneresin) : m(docosane)=1 : 2, the influence of aerogel content on the encapsulation effect

Aerogel: Docosane 1:5 1:4

1:3 1:2

Encapsulation effect No leakage No leakage, with micro-cracks The surfaceisfilmed, but the bottom is slag-like Difficult to film

W RS, RIS ARER O A T Y
20%~25%I} , ABEER KT A e Y T R RUR R
R IR R S BRI AS IR e =+ ZBE) 20%~25%ft ,
P AR S R I, PR T R BRRAS
FIRE, 25 L 6.

LR 6 AT LA Y, TEORIE B A7 U BOIR S A i 4
T, m(TH8w) : mOKHERAE) - m(RBER)=5:2: 1

BF, AHAR AR & et T AR AR AR R R KA AL
Mgk — R A S B E m(C+ k) - mOKHER
Bg) + m(RBEML)=5 : 3 : 1BF, CAREEAF AR,
PLEARGE, PSR B S AR L2 h m( ) -
mOKPERIAR) © m(REERE)=5 = 2.5 1, FZULHLHIHI A
TRRL, BIRWIATRE, HAKSR A B s, kS
I 45 5 LA 5.



¥ 50% 3

PN AR . AR Tl 2 o A (A A AR K MR TR 2 ) 2 SR BT Y - 259 -

a m(RBR) : m(Z+hi)=1:5

c m(5EER) : m(—+ " k8)=1:3

| -r f.{ ..: ‘o - , A
R T
| =, e ‘.\;‘\_
o " ¥ b

2 ‘ J e ‘,‘”"'
S & r(‘!
SO T
A ATl
Wil & |

% R £ R
e

X e
‘31
3

£
'm : ;
"
3

¥y
¥

4 “"\‘?.%

. U O

b m(EER) : m(— A Zht)=1

4

d m(EEER) : m(Z - h)=1:2

4 RS BRI LR

Fig.4 Macroscopic state of coatings with different aerogel content
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Tab.6 Influence of different docosane content on the film forming state of the coating

m(Resin) : m(Docosane) 1:15 1:2 1:3
m(Aerogel) : m(Docosane)=1 : 4 No leakage Cracking Cracking
m(Aerogel) : m(Docosane)=1: 5 No leakage No leakage Cracking
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