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Abstract: To reduce the curing temperature of heat-resistant low-infrared-emissivity coatings, the curing
agent and the CeO, packing with different grain sizes are added into the coatings to adjust the chemical
cross-linking and physical water loss of the curing coatings, respectively. The effect of curing agent and
CeQ, size on the cross-linking degree and thermal shock performance of coatings is investigated. Three-
dimensional network structure of the silicate binder is characterized by transmission electron microscopy
(TEM). The pore distribution of the coatings is observed by scanning electron microscope (SEM). And
then, the infrared emissivity of the coating is measured by IR-2. The results show that, coatings can not
only cure at low temperature (35 “C) and maintain the good thermal shock performance (40 times), but
also keep low infrared emissivity with the lowest one of 0. 376.
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Tab.1 Effect of sodium fluosilicate on cross-linking

degree of coatings

TEERR B/ wi )t IR/ 7
0. 00 65.3
0.05 66. 2
0.10 67.8
0.30 69. 1
0.50 73.5
1. 00 73.5
3.00 73.5
5.00 73.4
10. 00 73.4
13.00 73.5




11 X1

T A T iR A A S R R U2 10 G Al S R R R 5 47

B Ik AR 1 LV R R 42 R AL R A i #
R U 2 1A 0 A R 5 DA T 0 [ A 790 980k 2 4 1)
KRR,

I FRE R B0 5 TR JZ TR GRMERE N2 2 PR .
1% 2 W] 0 BE & HCRE R AV N = 1 B L R 2 TE
800 ‘C= R MHT MR IRBUE T i T A2 € 5 B T
WD, BRI 0.5% ~0. 6% B, 1 2 P IR
PERBIAF] 31 KX 5 1R B B S HE B 7E LI i it R
TEiR 8 B B U i e B W) A . TR ML = IR )2
(P A 2 R A R RN EDR D o X T EORE R
PE IR 2 T B R ) A K AR RS G R kR IR )2
MR AR . X TR A Rl AR R AR
(8 A B0 JBE o A 22 T 1 58 2 350 1 Si-O-Si = 4k R R
SERLE Y L I 15 HE AR 2 [ 1) Rl 45 7 — B2 . AT 4
BRI HGEMERE . B 1 R A A E AR (&
LTCa) FA 0.5 % B FURERR & )5 (1 1 (b)) L B R
A B TEM &, dIE A AL mA 0.5%
V18 S TR 0 181 Ak 300 5 o e TR Al 5 R B n 5 3
SO = 423 (] ) 25 AR G AL 3 s () ) 2% 45 44 T
PAVE Ay R 1 266 2 Jo W O 3 1 % S b ok 2 oF
AURIZGE R DR AR AR v 2 B B IAGE P g
B —E R Y R R A T ) e A
ZIF U v o 1 SRR TR A A [ Ak s B B PO
B NaF JT3E 55 B 2E T IR 2 i FL B A F] FK IR
A0 B U )23 H K a3 B K DT S5 00 )2 I e 3R

T2 AAEMENRER

Tab.2 Thermal shock resistance test results

FAEREN/ wi )t PUIAFEPERE (800 Cas ) /1K
0. 00 18
0.05 20
0.10 23
0.50 31
0. 60 31
0.70 28
0. 80 28
0. 90 27
1.00 27
3.00 5
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(a) Without sodium fluosilicate (b) 0,5 sodium fluosilicate
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Fig. 1  Three-dimensional network structure of cured

silicate binder

(b) 1 000 mesh

() 1 500 mesh (d) 2 000 mesh
Kl 2 KRR CeO, 750 HUBHET AR 2 SEM [&
Fig. 2 SEM images of coatings added CeQ, packing with

different mesh
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(b) Binary image
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Fig.3 Preprocessing of digital images from SEM

x3 CeO, HEWNKBELBRERRHBENZ I
Tab.3 Effect of CeO, mesh on porosity and thermal shock

(a) Initial image

resistance of coatings

CeO./H  fLBRA/Y HUHGEPERE(B00 TZ¥) /K
800 26.5 18
1 000 24.4 40
1 340 20. 1 27
1 500 18.6 25
2 000 12.3 5
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Fig. 4 Infrared emissivity in 3—5 pm band of

coatings at different temperature

IR B AR B AR T 2320, 376, 3 R R 2 B IR AR A
AR K,

3 £ it

A SC N TCHLT e Yk vk J2 0 FEL A LB T i 5
N 0 SR TR A A6 3R A [RDRLAR 1) CeO, HURE R
A3 U )2 A o AR ) Ak 2 5 R R A B 2k K
b AL S I R IR S R TE AL AR TR R TR 2 A
35 CAR L B AL IF PR35 R AT M PL IR PE AR . DR 45
R .

(1) Fifi 25 Fol Ak TR M 45 0 = 1) 4t 5 O J2 1 S B
JERWIE TN . FEA N 0.5 00 B, U 2 5 Bk A
PR B RS E K 73. 5%, 1% )2 800 ‘CZ8 ¥ i
T 31 K,

(238 3 X IS RPRLAR 9 CeO. 3EURL BT il £
FIR ZEIFIE R 1 T CeO, HUBMKL AR 19 A [8] B
BB U J2 LB R A AN TR) X ik R 3k Uk )2 O pT HGE

REA BRI ., SR 1000 H CeO, il & 1R 2
FLBRAEN 24, 400, W )2 B B AR 0 o A R M Rg
800 TR HLIMFE AT IX 40 K.

(il LA BRI E AR 35 C AL, IF A
ARy = =T A N O (-2 8 G Y= PR =5 £ & (A3
3R 0,376, 3 FEAR A S R EK .

S % Uk

[1] HU Chen, XU Guoyue, SHEN Xingmei, et al. The
epoxy-siloxane/ Al composite coatings with low infra-
red emissivity for high temperature applications[ ] ].
Appl Surf Sci, 2010, 256(3): 3456-3463.

[2] PARASHAR G, BAJPAYEE M, KAMANI P K.
Water-borne non-toxic high-performance inorganic
silicate coatings [ J ]. Surf Coat Int Part B: Coat
Trans, 2003, 86(5): 209.

[3] 4. REEK, BIE. 3~5 pm JB M iR A% & 41

RIRBA R R R [T, M A R K%
1R, 2016, 48(1) . 48-52.
QIAN Xue, XU Guoyue, TAN Shujuan. Study on
thermal shock resistance of low emissivity coatings in
3—5 um band with high temperature resistance[]J].
Journal of Nanjing University of Aeronautics & As-
tronautics, 2016, 48(1) . 48-52.

(4] R, ootk mfk R 3R 0 ALK & 50 B0 i &5 Ao 1tk BE BIF 5%
[D]. HPR: HEPKRE, 2005,

XU Feng. Research on preparation and characteris-
tics of improving silicate adhesive[ D]. Chongqing:
Chongqing University,2005.

(5] g, X EIE. ARk JC ALK ) [ 1k 43 T 3l J) %
[J]. de st e & K 2% 2 M CH SR B2 MO . 2009, 23
(2): 44-48.



1M pdl

T TR SR 2 0 IR 6 4 B AR BT T 19

(6]

[7]

(8]

[9]

[10]

XU Feng. LIU Chenglun. Fractal kinetics of the so-
lidifying reaction of silicate inorganic adhesive [ J].
Journal of Beijing Union University ( Natural sci-
ences), 2009, 23(2). 44-48.

Mhok =, sk 55, EAORE R & H o5
VDD —— B pk R 68 Jse 1 T 070 1L 3 80 A g Ak e [T .
AR 2 A A, 1980, 1(2) ¢ 31-38.

CHEN Rongsan, ZHANG Xueqin, WANG Baikang.
Studies on silicic acid and its salts( V[ )—Temperature
effect on activation energy of the gelatin process of
mono-silicic acid[ J]. Chemical Journal of Chinese
Universities, 1980, 1(2). 31-38.

ROSU D, CASCAVAL C N, MUSTATA F, et al.
Cure kinetics of epoxy resins studied by non-isother-
mal DSC data[ J]. Thermochim Acta, 2002, 383(1) .
119-127.

B, RERK, WIBUE. v SRR LA R SRR
JE AL T AT ey s LT . R Rt &S R R 2
42,2015, 47(5): 709-712.

MA Zhiyuan, XU Guoyue, TAN Shujuan. Effect of
y irradiation on electrochemical corrosion behavior of
low infrared emissivity coating[ J]. Journal of Nan-
jing University of Aeronautics &. Astronautics,
2015, 47(5) . 709-712.

FRAK. 7K 3 35 0 [ Ak BB S L K P e ek AR L .
Wl F . 2011, 21(5); 44-47.

KANG Yong. Analysis of the solidification mecha-
nism & water resistance improvement accesses of
water-glass[ J]. Foshan Ceramics, 2011, 21(5): 44-
47.

WA, FALSS . FEIMBE. TR EE 1 L UK 6 I B B
B AL ). DU SR A 58, 2010, 36(2): 215-
218.

JI Yongsheng, DONG Yanan, YUAN Yingshu.
Mechanism analysis in degree of pore saturation in
concrete J ]. Sichuan Building Science, 2010, 36(2):
215-218.

[11]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

ADHAKRISHNANT S. New method for evaluation
of kinetic parameters and mechanism of degradation
from pyrolysis-GC studies: Thermal degradation of
polydimethylsiloxane[ J]. Radiat Phys Chem, 1999,
73: 441-450.

HAN J C, WANG B L.
enhancement of functionally graded materials by mul-
tiple cracking[J]. Acta Materialia, 2006, 54 (4):
963-973.

HSHIEH F Y. Shielding effects of silica-ash layer on

Thermal shock resistance

the combustion of silicones and their possible applica-
tions on the fire retardancy of organic polymers[]].
Fire Mater,1998, 22 (4): 69.

LT, RALBR K & TR B L B T i 13w B Rp AR (D .
P4 KR, 2010,

HOU Hongqging. Study on the temperature charac-
teristics of the large pores of cement concrete pave-
ment[ D]. Xi'an: Chang’an University, 2010.
FEEALE ., f. FEZ. T SEM L AR GOW S5 4 OF
g m E RN A+ TR, 2008, 30
(4): 560-565.

TANG Chaosheng, Shi Bin, Wang Baojun. Factors
affecting analysis of soil microstructure using SEM
[J]. Chinese Journal of Geotechnical Engineering,
2008, 30(4): 560-565.

ERDAL C, OZKAN S. The effect on residual of po-
rosity in plasma sprayed MgO-ZrO, Coatings for an
internal combustion diesel[J]. Mater Sci Eng, 2004,
379(1) . 11-16.

YUAN L, WENG X L, DENG L J. Influence of
binder viscosity on the control of infrared emissivity
in low emissivity coating[ J]. Infra Phys Tech, 2013,
56(2): 25-29.
GUO Tengchao, XU Guoyue, CHEN Yanpeng,
et al. Effect of Ni20Cr alloy on infrared emissivity of
inorganic silicate heat-resistant composite coatings

[J]. Surf Coat Tech, 2016, 288(3): 46-51.



50

549 B




