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Application of Thermal Insulation Coatingsto High-power Heavy-equipment
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ABSTRACT: To develop a kind of functional coating with low thermal conductivity, and study the effect of preventing from
heat transfer between engine cabin and cockpit of a heavy vehicle with the coating material. The high-elasticity polyester polyol
and the low thermal conductivity functional filler were researched as main objects, the effects of the ratio of polyester polyol
resin to curing agent were studied, and low thermal conductivity functional filler to film-forming and two kinds of hollow mi-
crosphere were blended on the thermal conductivity, adhesion and elongation at break of the film to determine the best formula
of barrier heat insulation coating. The self-made heat insulation test device was used to test the thermal insulation performance
of the coating. Experimental evaluation showed that paiting film was cured at room temperature by using polyisocyanate as cur-
ing agent, the optimum mole ratio was determined that hydroxy (—OH) to polyisocyanate (—NOC) is 0.8~1.0 and the weight

ratio of functional filler to film-forming was 1.5~2.0. Performance testing of paint film showed that the adhesion was not less
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than 4 MPa, and the elongation at break was not less than 50%, furthermore, thermal conductivity of film was less than 0.06

W/(m-K), and the density is only 0.5 g/cm3; When one side of paint film was kept for 2 h under the condition of 120 C, the

temperature of another side that didn’t touch heat source was less than 45 °C and the temperature difference reached 75 C. The

barrier heat insulation coating developed in this paper has excellent heat insulation performance. When the coating was painted

between the powering section and the driving compartment, the vehicle continued to work for 3 h and surface temperature of the

driving cab was below 38 ‘C, and the film thickness was only 1.5 mm~2.0 mm.

KEY WORDS: thermal insulation coating; room-temperature curing; functional filler; low thermal conductivity; engine cabin

and cockpit

BB R U 4 B e AP RE e R R
[ DR L N AU P A0 L I PN 3 AR ]
P TR e R RO S TR B A DR AR S R e R TR =
Ml HAIT, T B b B LA RH B B A ROk
Fs S BB AR o 3, T R TR S Tl B
Bt

8=y R Y S S R DI R e
PR R o A KR G, U E RV H 2,
T3 FRGE A 0 R X2 s P Al BRI 15 4
Ko FEEARDN R GE™ LR 4 P X2 B 3 A9 52 i, 3l
ARSI 5 Bl 2 Al TR SR AT PR A, B2
WALTIAE R R, FRPGECRIFA B, ik,
SEF A L v v SRR 2 D R A D OB,
B AR S FARE P B D RESFORE , ] 25— b B A BE G 57 19
L 252 o AR o HG it T 077 XOR A, R I RE I 2 e o
e AR PR TR R, 7R RE R EE R AR A 3 ) e A B
ZIEE, AT R PR R AF

1 K

1.1 KBE#R

SIZU0 T TR A 45 SR i 22 Jn B i (3 24 4
i, Tolkgk )., Z%FREE HI100 (F8EE kR,
Tk ). R-996 £k (U JelEdE A, Tolkgt ).
WAaR (Ve AT RSB RAE, Talkgh ).
A b2 AL TABRA R, Tolkg ). 250
Pk (EE3M, Takg ). Sio, S EER (1L 7E R —41K
BHEABRA R, Tolkg ). srsomies . wAER . M
R (B, Tl g ). BHRH R AR RS 7 L
1.

A Q5 BR S ORERSN, SRR LLBR A,
FHE S BLERE L 0.5 h e, FRIHHE L
IS A3 180, 24 TR A W RbR B2 /N T 50 um B, 455 1R AF
b 8 Rk PTG o PR e 2 O TR A W A
AR, HR A Aoy HIRE, K A 5 B
AT LR A2, IMAREL R =R 10%~30%
RIFR R, A 0 i A AR 1 40 S min, W]
T3 WU Sl %

x1 RBRRBERERR

Tab.1 The basic formulation
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Fig.1 Self-made insulation test device



CRRES B

TREITAE BRI R 2 R R A A - 73 -

PRI BE M (120£10) °C, IEEIREE I (25+1) 'C, =T
BT, MM A RS R 120 CHE, ¥
WAENCE TR 1P 5 5400, & S min idad— R
B Y Ut

1.3 A%

SR JH R P JC UM, K B R DR U 2 A I L A
8 e 5 E e 2 A B BR AR L, TR TE A B e —
MR o 754 IR B AR e, (P A0 A It
ASCXH 2 0 g e e v 22 0 s — 0 o Al 3 T ) L 2
Fraeill e MALAPE . WRIEME TIRES 1.5~2.0 mm,

B BN 60~100 km/h, FREE IR N 36.2~39.5 C,
Bkt AP I S IR R E N 25 °C, &
15 min ML — KR E

2 FERESH

21 ZFEMEAEYIE TR

ATt 1 EL s 284 i AT ) AR ) B BE DL 2
PR, URRHRA R SRR R K | R
IKEFTERE

*2 MERERELREIEREIER

Tab.2 Performances of obstucting thermal insulation coatings
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Tab.3 Properties of film-forming materials at different ratios
of isocyanate (—NCO) and hydroxyl (—OH)
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Tab.4 Comparison of materials thermal conductivity
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Tab.5 Effects on film properties at different proportions of
functional filler
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Fig.2 Effects on film properties at different proportions of
hollow microsphere with an average particle size of 40 um
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