a0 H£3W KA
201743 H SURFACE TECHNOLOGY - 216 -

o

?1\‘

ERRATHSEHERENHRERE

WA, XIEKE, Ti&iR, M, NER, BE
(PEARBUEGH LRSI SSHRTRA, BK 401311)

‘PI.‘

W OE: KR THERRE P, 285K ERARE, Ak AR I EZRIR, TEHwm T8
Rty KB, A BEk @ik E S RAE, ARIEE. RAKIK, WHRBEEIFELREMmESRT 2

ER, A TEOEMASERR, THOTRFAAELNHZFEL, AR AT RGOSR RITS X,
ELAEA PR & R A R B B KK, EEAB T AR E & R e Rt & R g

CIRIE 22 R (e %5100 R S B AV s RO B <1 L i N L B 87 & i BRI 7/ 2 e o
AR AT T WK, SR B MR AT A AR EBAITT AT S LA, ARIER FIRAAE
ARTEZREFHEZER, NETEANSK THSEBAFAGFRREEA D RAEL, FFHT REER
i B A AR TR T AEGEM, RELSE ST T LALEEENALSETNHAE XA
it B iR B R E L, i & A KR AR AT T R

K@ WHBAE; RBGE; AR TARE LA

RESHES: TG1742 XEAFRRAS: A XEHS: 1001-3660(2017)03-0216-07

DOI: 10.16490/j.cnki.issn.1001-3660.2017.03.033

Research Progress of High Temperature Resistant
Anticorrosive Coatings on Metal Surface

YANG Hong-bo, LIU Zhao-hui, DING Yi-dong, LIN Rui, BAN Guo-dong, TAO Rui

(Department of Chemistry & Materials, PLA Logistic Engineering University, Chongqing 401311, China)

ABSTRACT: Metal was susceptible to oxidation corrosion when being placed in high temperature surroundings for a long time,
leading to loss of mechanical properties and even complete damage, thus seriously affecting development of application perfor-
mance. As a widely used heat-prevention technology featuring in simple construction, low cost and good heat resistance, depo-
siting high temperature resistant coatings on metal surface was of great economic significance to prevent high temperature cor-
rosion and save resources. The common high temperature resistant coatings were classified in this paper, including organic and
inorganic categories. The organic silicone resin and inorganic coatings were introduced in detail, while the organic-inorganic
compound high temperature resistant coatings were described in brief. Chemical composition, physical property and heat- re-
sisting mechanism were expounded. Merits and demerits of the coatings were analyzed and compared by combining their struc-

tural features. According to the important role of high temperature resistant coatings in modern industrial development, research
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progress and application status of such high temperature resisting coatings at home and abroad were introduced, the problems of

different coatings present during application were also proposed. Finally, the developing tendency is expected by referring to

time background of transforming to informational society from industrial society and technical significance of studying such

coatings.

KEY WORDS: high temperature resistant coatings; metal anti-corrosion; organic silicone resin coatings; inorganic coatings;

compound coatings
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Fig.1 The common classification form
of high temperature resistant coatings
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Al ek A i TS EE AT T 200 ~ 250 C YR, A
N EUERHE , AT 300 ~ 700 °C ik A 0k
JZ, JFAE 250 ~ 400 “C R KM TAE"S., —ik
Uk, RER R I SR P BB 2 2 TS5 H v 3/
RELRE (FIEIEA R H 2R L ARCH ) SRR ERY,
P TR FE 5 A A L T B 3 35 A ELA o 4 (AR e
Y FEHLARE e R 22, R B W Y /28 3 A0
BRI, Wk IR | G E PR e PR TR,
(BB e A A BT 4R 100, 6 A7 HLEEA iR Tkt
AT HLEL, H AT A PR RS . —Fhe, Wl
A WU I 78 2 16 [ AL 750 7 R A3 TR I, 4 38
FrE ik, WG A — s B A WA, IRE T
% 350 CULLm, rEWIESEan i, ARHnT
HLEE A SR 25 A it = R 2 5 ) — RO, A HLEE LRk
FERRAME T, HAR T 2 AE i — 2 T B0 P e Rtk
Wk, B OET B0
1.1.2 HEFVEMENSERRM

T 2lia HLEER IR MA% B 5, i ELRE RS 43 ) A
ERNS, SEOREYUARIEREE, SEMKEE IR
U, RIOLR FH A B A T 2l o H AR FH 0 et
HEAA I TRA B . SRR | PR B s AR i g >0,

1) DM R it A HILRER R it s e v Bk o DI TR
B B S — A P TR 1 T S A R 6 O 44 TR T 2 L R
b A S BRI SR i 45 AOAR R F T R ERAY B X
1) 32 W AC e Ab 1 K BH Y 1 Bl =2 A1, BT ok 4 1 R

BILSEE. # fb2ER e P AN E R RE . 1L
Ab, MR ER AN G 5 REA B 2 0] KA AR I, 28
TR TR A I ) AR B BB P B8 T TR M R B A L 1)
UM B RE , AR S TR A A | AR 25 1 LA
KT Vs 7 A5 o ok ol 2 TR BB A0, TR 9 T e e A
BRI AT Tl s iy | b A e R, Iz b
7 FH T B A 7 75 AR P

2 ) RABR A MLREAR B I T vk . AR,
PR R AL T RRNR , T8k A a3 R I
ol JIR I SRR AE B BE AT A — 2 R B AR PO
Al A B BRRR S Ta5H, HRERREA
St I . W | RS EE v Am s, HERE
Bk X AR B R4 T A0, FE PR MILRE R4 A 1 [)
A, BEAR AR Hb B okl 5 3 M A B T o SRR ek b
RERH IS — A PRt 7 v, Il BRI fnib sy e 8, fr
Wl LR FEVR R L S R TR AT
ZHIN AP HAT, 6T R B RER B AT
B AR b TR S R B A HLAE Sk R R
PSR AA SN, AH 3% 07 ¥ 0 A HLRE AL SR AR ik 5
TR, WAINE 25 A B BRAK AR, — 7 ik
TR BMERE , 5 — Ty T S AR SN A%, ASF
F Tl A =230

3) PR HCHEAT DL BRI R . AR
=X THhEAEMWAU EREIREA NS TS
Yo F IR A B AR AT e, SR AE A AL
RERT IR 1 A A BE 5] APREIEHA, IR A
PEA HURE AR I He 2L IR S A B 4 ARl BRI L IR
F A HURER i S 0 T s SRR 2R R A R
MOMEIG, WRREE B R, AR B R AR, i
%2 00 W ERHLBR I RE BH 858 . Jin Woo ZEP2IE IR 4,
i HAS i S R SR B VA R, TS 0 T B
AR DR A A A T, S T SR AL
RERE AR, SobE S AR B 76 2 TR 2 1F T B B A ik 5
AR fTEE DR 5 = W SR b 2 Fh
ARSI IR M IECRE, & T R LEER IR, JF
DL R R 5 T AR 20T KB, B AR FE 1k
JE RSN 3%, SAEMIMEE F1oh 1 9, R
BEk 3H, whaiBEEH 50 kgem, BCPESS BURHE Y B
Fam bt 4R, R EA O R A B LA fE

4) BERR U TEAT HURERS R o Ik . BERR B AR
R ZOTEE . 2ot S5 IR R 46 A s R R 1L &
Y. BERRIY AR 4k BB 25 TR R AP O
PIEE Y, 53 BREEE 158 . R EERR A A XA AL
RER IR HEAT kM, gl 2 A MLEEARR Y SRR 5 I A
(R H R A A SO, T A T o TR A R S )
ROEERE, I B4 B A BEHLME BEDY . Aigbodion
SEPUARIE TR . TN = EE AR N AR S o JEORE, DL



Fact H3H

W2 A - 4 T A T i i BT 8 ek vy F 7 2 - 219 -

AR MR, BEERWIESAIERIBRS, 75
230~250 CAM T & #1748 B A5 B A HLEE K
PEBERRBG , LLIZA e A SRR 5 6 48 1 U e S T
B BAMRIERCERE, B EeED,
1.2 W SEREM

TCHLER R 32 B RS 5k JCHLY) , #H LT A L
WENI S, AR g a R TTIE g MR .
i e Y M BE A A R S AR B Tz N . BET, JoHLm
T R VRN B R A DU . R LT L RERREL
REV I FNBE iR £ 00 b Ah, R T B vkl i 7 I P
WIMAEER . SEACEE S R, R A R EEPT.
1.21 HERZEMSERRA

TEMR LBE (TEOS ), ik I oAvR T (s I Ak,
KA e AR U AR R TR M , 2 VR JORE & 770 B
TR, IRERR SR MR, A S LSt . A
Wy LR H A Bh R4, mT DA A5 i 300 C i it vikl o
VIR RERR £ T8 ANk v TRIAA K g =4 R kL, I AR
Hil £ B R T 600 “C YRR o 7 i AR B K i
75 FORE, A A BB AL R SRR, i R PR T R
% 800 C.
1.2.2 HEBRIEMSRSRM

IR PERERR SR, WAR/KIBEES , HH R,0nSi0,,
R 4 Li. Na, K &84 8 0%, DLRERRER /K
h R A& T IR, SRR, TRBR R R, N
Az . —Mekul, FIKBE BB, AR GE
SRR (BRI n () A 6. BB T, TR
FAYTIRS K P 5 T AR 4 v, (LRSS B A B2 B 5 s 2 B
ZIRRAE, n R 3~ 4 e LUK B H A0
BBk, TR 400 ~ 1000 °C, WRBRBR, RS,
i B RE AT o T K B B VR R UBEHLEE, — AN
SERERRER KIS AR R R, BT B RE R TE K TR P
BUWTRA MR — A ALRE , 30k 2 i 18 5 1k} 4 1
351ZI§[39_40]0
1.2.3 BiEREL M = IRG A

T8 T 50 T sy T VA R 1 oS B ot A Tl R S ) K 3
W CINBERREEMBERRERSE ), AR LR (Cro;)
I AEUR (&R ) S0 ZRIRBHERE &,
AN, BETHSZ 400 ~ 800 “CHYEIR, W T4 m&m
AR 31 o DK VA ol P okl P - S L 0 A e
TRRL R 485 AR, X T P R RS T R
SERCR T AR R T A e LA B T 4 H 246 2% U )23 45
Yty PEGE , T EWHR ST TS RR R TR kL,
SRR BRRRAS R, TR R ANHL . Ak TR A
DA R T 40 5 S ATk 3R A Yz g, B A S A it
P BEE . MR RE)

1.2.4 BEBRKWERRH

REIR B ARG Si0, TR AE 7K I T B 57 Hh
Ay A AR, HAr N Si0, nH,0M . RiE
VS e TCAIL i 0 TR R A JLAR BT 2410 & it #e, I
Al AR R Ul kL, U A B RN R B
25, PEAEASREME A FHZIR o R bR A ALEE . Adb
BESE & R A AL YR RE R I R AT koM, el I B RETA
JRE T LA A BRSSO o 1 e A FH e — A
200 CAEAr o A BB R LA K HoAth T 44 21 JEUR) A0 B
FI, ] L4 it HGA 400 ~ 600 CHIE)Z .

1.3 BH-ZHEEMERERM

A AR TC AL &5 R TR RS 1 2R B PG S 1 i A
PR A Y FRAE A e, (R AF A AN (R R R ) 5
M, b, B HL-JOHLER A e IR RN T
Ko RTFEEWRBHABAY T, A WA S,
—FELS U, B HL-TCHLE A R R A AL
Y ( FEREFPRAG LI ) VERUEY, SR InAK
STV ARVESTERE, BITCHLA Sy ) —Fh B IA
h, A TR BUBR R R AT HLEER R R HLEL & 7
MEAER, §HNEREERA SIS L. =8 HaA
oy A ik R SR R

A2 A TR v MR TR R R PR R UG R T 30 i TR s, 38
MO T S I AR, ek B R O BB
KN RETHEZE 400 CLEAR, AHLEEZ S
fift . Ak, B FRGLERE ), [RIRHAR A T4l
gy (BEESIR . BERISE) TRIRI b, 8 LRER I
BRI 25 7E — A, B R o s IR TR 2 . B
I, 28 A TRk B — A K 1) A S PR A ML A
JI 52 343 A 1) T E AN TCHILAAR 205 A MG N, 3 TR
REPMAKRE B L A SR RE, LU &
JEFEEL . BUEERNGZE,

2 MEERKRPBTRIVK

TS et Tk TR B4 BF 5 AN 46 2 PR B N et
A T A, b SR 0l T vl U S22 B 4P R R AT T
IR, FRRGR T — RSN E R

2.1 EI R

[ A0 5 T A PLAETT = IR IE 4 F 20 tH2
40 FAX, &id 70 ZAEME R, CEETR KRS E
A HLEE N AR BT R AR R, 45 R T e e v B2
MW TS Al S ds L IR & e . Sl
WRBERS . A I 2 A A E R R, o SR E
A BT /A 7] ( Dow-Corning CO. ) Allif FH B, <2\ 7] ( GE
CO. ) FEIX 7 I fIRIF 5% — BLE 7 tH A A 51 Y



- 220 - £ om

PN 2017 4F 3 H

Dow-Corning /A & # ) DC-805 F1 DC-806 1 Fh#4 i
RERE, FCDAE T EA, flE AT 1371 CHYE
WL, B TFIR KM &SPl m ™), PR e s
ALK MLRER BE A3k B P e i AT B A, Hl& T

Thurmalox Zg (A (R AL # R KL, W H T Inland 23 A
(P SIS 2% B, 480 ~ 760 “C 1 6 T4 =
A MEZTOMETE , 2B R AT R . H AR
1 T A2 b A O A B A i Rk Rk 26 s TR kS
BRVATE A, JFRINERR . BB R, H4& TR
JZTE 800 CrEiw T LAE 100 h, B&E 18+ 100%,
FrE R AT RS MUK B Ay T
b ARk o [ ANE A T AR R T A AF 9 L 26 DA TR B
A NL-THUR R Y BRR PR B E R T2 R
KR4 5% Roussi 25 VA i -ERS L 46 T

PEI-SiO, i} =i B fE 1 2 , 2% BN A B 4F By it
Pk, FERRPEMG R REX RZ AT ARBE

2.2 ERIRK

TR TR = i AR R T 1952 4, RA R
0%, NAARR. M 20 T2 80 4EARITEA, MR RHE
FK IR AL TSRS A iz N, BN
I Tt e R R ORI 5 AN BTS84 148)
VIRFFIE HLEER IR A 3LRE, BSnGaE i Biekl, &iles
A FLRE TR e TR Ak 2R 970 7= i ) 28 ) T g FH -
WS R IV KETTH |, 755 B KIS R B LR
Rt v T R R 48 2 1 o I (R AL Y R T R
R, DARERASASE A AR, e s L RS
RE, SEBETER T A O, A58 T 700 °C AT
TERE, R HAE MR ISR E ML . IR T S
TCHLIEUR RN LIS AL B 34 F Y B R 22 461, 76 52 A ikl
D7 T, ] 5 2OV P R O = PR S R E B MUK PR IR I A2
ARUEE, AT o FE . BRI . AAbER . RS
FURE, WRBHE 800 Cryilt T EAT RAFAHTHPERIL
AU, R FRIE Ab2 E piotE . JCHL R B
58 FEARPUAEBEIR EL AL RRER 5 T, (ARSI
RWERREL RS, A CuO fENELF], HanE
FRTNBE SRS T J0ES A PR B IRk SE i v 1 B B U
BE, TE 900 Cryil okt F AR e s, LUK PERE
FRAE R OIS RS A AF 2 ARG, L C-2 AURG 43R LA
(K SRR R AR IR S FLRE, 8 A T J2 i T B 2 2 1l
1300 °C, FFHMAHLAR . 0. KRR LIS
Tl R A

3 THERRR AR & R

T AR FA TR RUCHILZE O 3, 35 0 R oL
R Wl OB AL L SR @IET5 L, T EL

TPERELF . R A B WA e LI T R 1) 3%
BEAhe, RIZMEIEE, ERIENSITR; 2) RE
SEEFLHTAI AR PEAGE; 3) KSEPEREZ ; 4) Xf3k
FAAYAEBEEOR B, AE—E R E LR 1 TS

AHLZRGR™ W BOUEAE , BRI R T T PR
AR IFE R, 5 PR IR L , A PR B |
WM& L, AR EEA . 1) KA LR
AT L™ ah, R X IR G e ; 2) i
T PR B AR, R BILRE B i T o — MBI B4 3
700 “C, Kt s i A LIRS FR TR
B, &S 3) WRIZHUMGR AR, T ERE
4) TR (150 ~200 °C ) HERB[E AL, R R

N T BB JCHLETRARL ™ b e R A7 A
AOIRIRSL, (i =& PERE LN, A HL-JCHLE G i Dokt
EIBTIA: o FEPRAFURARHIR L R REAY R, HA b i
THT R HABZE G VERE, AVRSZSPE | TP E AL
JEAE BRI A AFTEA HILAL 2 FITCHLZEL 70 22 8] AR
BRI, JCHLAL AR pH (DA AL i s LI
WEARRR N, —FHAErERE EXELSE 2 IUhE,

Bl R 1 R SR AN T 20 ARt | S AR T AR BRI
X4 AR M BE R R BT 21, X TRk AR R
JE H g IR o 154 AR SO THE SR U™ b R AF &
T PERE Y[R IF , 0F FLT Ao 8 Pl | i P S 2 5 1
REALER I TR IR . [, PEREE AR Tl AL 21
H R B, PRIPIREE | T LY RETRBOR 52 1)
NATRYEAL, A FRRPETRRE . o A R S5 3R B
G RTRRE A H 43 2 BUAATTR T BR o 5 T it o
BHOBEFY, HHESE 7 ) 2R P 7E LT LAy

1) WA AU R ST ot A R B g il B L
REEPESs | T D7 R ARG L ATF A L A T e iR U =
FHA R

2) WRFEIE G AN FI AR . DI BETE 5 1 BBk,
JEXECIT e BEAT AL LT, 45 iR 2 LR PR

3) WA PRGOS e [ ARy . TR R R S (0
IORBLTRAL ™ i

4) EVRBHIUSI IR EOR , S5 BURORRORE
AT, 2 — 2 R T Tt AR A T g 1 A1 R

EEBEE

(1] FISE. A UL w2 i 4 875 AL BRI 5 (D).
HR: JREI TR, 2015,

YAN Shi. Preparation and Study of Protective Mechanism
of Silicone Resin High Temperature Coatings[D]. Chongqing:
Logistical Engineering University, 2015.

[2] PUNCKT C, BOLSCHER M, ROTERMUND H H, et al.
Sudden Onset of Pitting Corrosion on Stainless Steel as a
Critical Phenomenon[J]. Science, 2004, 35(44): 1133—1136.

[3] PICCIOTTI M, PICCIOTTI F. Selecting Corrosion-resistant



Fact H3H

W2 A - 4 T A T i i BT 8 ek vy F 7 2

+ 221 -

[4]

(6]

[10]

(11]

[13]

[15]

Materials[J]. Chem. Eng. Prog, 2006, 102: 45—52.

XIAO J, CHEN J M, ZHOU H D. Study of Several Organ-
ic Resin Coatings as Anti-ablation Coatings for Supersonic
Craft Control Actuator[J]. Materials Science and Engi-
neering, 2007, 15: 23—30.

FHER, 2, LI ISR SORM]. dEat: 1k
2k i AL, 2012: 1—7.

WANG Hai-qing, LI Li, ZHUANG Guang-shan. Coatings
and Painting Technology[M]. Beijing: Chemical Industry
Press, 2012: 1—7.

Feh, XIARR, JEEM, S A DL AR TR
BHIHEEREITFE[I]. AL TR, 2007, 35(4): 57—59.
GUO Zhong-bao, LIU Jie-min, FAN Hui-li, et al. Research
on Heat Resistance of Epoxy Modified Silicone Coat-
ings[J]. New Chemical Materials, 2007, 35(4): 57—59.
JAFCR, R, . R SRS W S AR
M]. dbat: Az Tl Rt 2004: 75—76.

ZHOU Qi-feng, FAN Xing-he, XIE Xiao-feng. High Tem-
perature Resistant Polymer and Composite Materials|M].
Beijing: Chemical Industry Press, 2004: 75—76.

F S BT RA HIL-TOALAL T i o a4 )
FE[D]. BER: PUJIIR2E, 2005.

WANG Guo-ping. Study on the Preparation of the Organic
and In-organic Compound Coating with Corrosion and
High Temperature Resistance[D]. Chengdu: Sichuan Uni-
versity, 2005.

TR, #OCHL, TKERE, AR W R S R[],
AT ], 2011, 25(7): 8—12.

XU Zhong-ping, HAN Wen-li, ZHANG Yan-jun, et al.
Research Development of High Temperature Resistant
Coating[J]. Total Corrosion Control, 2011, 25(7): 8—12.
ZE. AN T e LB ok S PR DF S (D). )
M. AEREIE TR, 2013,

LI Jing. The Study of High Temperature Resistance and
Anticorrosion Thermal Conductive Coating Used on Heat
Exchanger[D]. Guangzhou: South China University of
Technology, 2013.

sk, SRR AR AT B ] WA
T.,2007(8): 007.

ZHANG Yan-zhong, MA Pei-liang. Research and Applica-
tion Progresses in Fluoro-contained Resin Coatings [J].
Zhejiang Chemical Industry, 2007(8): 007.

Vi B MRERR R B A B R IR B BESE (D). b
A AERUT R, 2010.

TANG Qing-qiong. Researchon High-temperature Coating
Containing Borosilicate Glass Medium[D]. Beijing: Bei-
jing University of Technology, 2010.

PR, AL AT HLEER R A M. dEat: Aty
Tl Hi AL, 2011.

ZHAO Chen-chao, ZHANG lJi-kai. Organic Silicone Resin
and Application[M]. Beijing: Chemical Industry Press,
2011.

W, SO, BRI, A5 A PLEER BT i iort
WEFEHERI]. &R AT, 2014, 41(24): 49—50.

MING Yao-qiang, HU Jian-feng, ZHANG Yu-fan, et al.
Development of Heat-resistant Modification of Silicone
Resin[J]. Guangdong Chemical Engineering, 2014, 41(24):
49—50.

PEE. ABHP A PLEE R = R RRMIFSE[D]. dEat: AR s
T HTFERE, 2015.

LI Xia. Research on Organic Silicone High Temperature
Resistant Coatings of Heat Protective Property[D]. Beijing:

[16]

[17]

[18]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

(28]

Institute of Space Power Design, 2015.

A SR S IR B R RE A2 R )], ) MR T,
2015, 43(14): 78—79.

ZHENG Hong-jian. Effect of Pigment and Coatings on the
Properties of High Temperature Paint[J]. Guangzhou
Chemical Industry, 2015, 43(14): 78—79.

B Ag, EEWE, AN, A HLEETRBHROBIFTE Ko ik
JE[T]. BHLEEREL 2011, 25(6): 414—417.

YIN Shu-mei, WANG Zhi-hao, SUN Hong-yan. Status of
Research and Application of Silicone Coating[J]. Silicone
Material, 2011, 25(6): 414—417.

MO SRRSO AR A5 RS PERERTSE(D]. JE st
LR TR, 2012.

XIAO Ying. The Preparationand Properties of Silicone
Resin Modifiedby Polyurethane[D]. Beijing: Beijing Un-
ivrsity of Chemical Technology, 2012.

TG, 2, APEST, . A HUREM S R R O
AR ERIT(I]. TR Tolk, 2005, 35(10): 17—20.
WANG Hai-qiao, LI Ying, GOU Guo-li, et al. Discussion
about Mechanisms on Secondary Film Formation of Or-
ganosilicone Coating[J]. Paint & Coatings Technology,
2005, 35(10): 17—20.

K. ST el A BILAE TR BORGHE 0] (4 1 B R
R3] LT HREA, 2015(1): 32—33.

LIU Yuan. Application of High Temperature Silicone Paint
and Adhesive [J]. Chenmical Intermediate, 2015(1):
32—33.

TER, LA T IR R T VR BRI (D], R85 i,
2002, 21(1): 29—34.

LAI Chen, TANG Shao-qiu. Development of Heat Resis-
tant and Anticorrosive Coating[J]. Electroplating & Fi-
nishing, 2002, 21(1): 29—34.

Beffs, skRYy, g, S5 i A AL S oA AL I
T T R R B AR (0] BRI RS iR 2, 2009, 12(11):
13—26.

DUAN Wei, ZHANG Liang-jun, HU Feng, et al. Devel-
opment of Room Temperature Curing Epoxy Resin Mod-
ified Silicone Heat-resistant Coating[J]. Modern Paint and
Finishing, 2009, 12(11): 13—26.

ERE, W7 WERRERREM]. dbat: b Tl
JiZkL, 2005: 43—45.

WANG Chang-chun, BAO Qi-yu. Acrylate Coating[M].
Beijing: Chemical Industry Press, 2005: 43—45.

EWEWL KPR IR TR BT FE[D]. B AT FE AT
ZEMIRKE, 2012.

WANG Xiao-ming. Study of Water-Borne Acrylic Resin
Coating[D]. Nanjing: Nanjing University of Aeronautics
and Astronautics, 2012.

SASCHA Herrwerth, ANNIKA Koénig, MARION. Silicone
Resins for High-temperature-resistant Coatings[J]. Paint&
Coatings Industry, 2015(2): 34—35.

AU T 5 IR U2 BT ST [D]. b AR AR TR A,
2011.

ZHU Jiang. Research of Heat-resistance Coatings[D].
Shanghai: East China University of Technology, 2011.
O, Xgi %, RABMNE SR HIM]. Jeat: 1y
Tolk i RAL, 2002: 310—311.

LI Shao-xiong, LIU Yi-jun. Polyurethane Resin and Ap-
plication[M]. Beijing: Chemical Industry Press, 2002:
310—311.

HERNANDEZ R, WEKSLER J, PADSALGIKAR A, et al.
Microstructural Organization of Three-phase Polydime-



© 222 -

Fom f

S

2017 4F 3 H

[31]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

thylsiloxane-based Segmented Polyurethanes[J]. Macro-
molecules. 2007, 40: 5441.

TAEYI C, JADWIGA W, AJAY P, et al. Influence of Soft
Segment Composition on Phase-separated Microstructure
of Polydimethylsiloxane-based Segmented Polyurethane
Copolymers [J]. Polymer, 2009, 50: 2320—2327.

ZEEE, BN, XUHTAR. A MLRE TR AR T
FWFSE[I]. B 5, 2015, 34(10): 537—541.

LI Xia, WANG Xiao-jie, LIU Xin-dong. Study on Formu-
lation of Heat-resistant Epoxy-modified Silicone Coat-
ing[J]. Electroplating&Finishing, 2015, 34(10): 537—541.

JINWY, YU JL, SANG B L, et al. Erect of Dimethylpo-
lysiloxane Liquid on the Cryogenic Tensile Strength and
Thermal Contraction Behavior of Epoxy Resins [J]. Cryo-
genics, 2014, 61: 63—69.

7, W/ANEE, e, . PO A LR iR
WG S PERED]. HUBES U1, 2013, 32(6): 62—64.
HE Yan-xuan, SHANG Xiao-qin, TANG Min-ni, et al.
Synthesis and Property of Epoxy-modified Organic Sili-
cone Resin with High Temperature Resistance[J]. Elec-
troplating&Finishing, 2013, 32(6): 62—64.

YIN X, DUAN H, WANG X, et al. An Investigation on
Synthesis of Alkyd Resin with Sorbitol[J]. Progress in Or-
ganic Coatings, 2014, 77(3): 674—678.

AIGBODION A I, OKIEIMEN F E. An Investigation of
the Utilization of African Locust Bean Seed Oil in the
Preparation of Alkyd Resins[J]. Ind Crops Pra, 2001, 13
(1): 29.

SANTE . SO LA AR 5 i 2R BRI (D], Pk PR
TEFHEE TR, 2012.

WU Song-hao. Modified Silicone Resin High Temperature
Resistant Coating's Development[D]. Shenyang: Shenyang
Ligong University, 2012.

AR, BRAerE, i, . KM TCHURERR 57 B U
BT UE R[] B2 5P E AR, 2006, 18(1):
41—45.

WANG Yi-gong, CHEN Hua-hui, PEI Song-feng, et al.
Development of Waterborne Inorganic Zinc Silicate Anti-
corrosion Coatings[J]. Corrosion Scienceand Protection
Technology, 2006, 18(1): 41—45.

GEETA P, DEEPAK S, PRAMOD K. Ethyl Silicate Bind-
ers for High Performance Coatings[J]. Progress in Organic
Coatings , 2001(42): 1—14.

GAGGIANO R, MORIAME P, BIESEMANS M, et al.
Mechanism of Formation of Silicate Thin Films on Porous
Anodic Alumina[J]. Surface & Coatings Technology,
2011(205): 5210—5217.

ISTVAN H, MUKESH A, RUNBO L, et al. Monitoring the
Structure of Water Soluble Silicates[J]. Catalysis Today ,
2007, 126: 196—202.

ARAKAE. ARPETCHILIT o 2R AT B L RERIF S (D],
P AR, 2007,

ZHU Qiu-hua. Preparation and Properties of Waterborne
Inorganic High Temperature Resistant Coatings[D]. Nanj-
ing: Southeast University, 2007.

PR, DR e, ARVEMS, & RS IC-A LR SO RER S
A UVRBH A B R A D). FLBE 5, 2015, 34(18):
1015—1020.

YANG Fei, YAN Long-long, HAO Xi-peng. Preparation
and Application of Silica Sol-Organosilicon-Modified Po-

[43]

[44]

[45]

[46]

[47]

[49]

[50]

lyester Composite Coating[J]. Electroplating & Finishing,
2015, 34(18): 1015—1020.

T, AR, DY, S BN HLRER SRR
FEHE R[] BUIM I K~ 2 i (F AR B2 ), 2011,
10(6): 510—513.

WANG Zheng, HAO Chao-wei, MA Qing-fang, et al. Do-
mestic Research Development of Organosilicone Heat Re-
sistant Coatings[J]. Journal of Hangzhou Normal Univer-
sity(Natural Science Edition), 2011, 10(6): 510—513.
SERNRS. A HLEES T2 K™ s M. JEst: BT
FRAt, 1995.

XING Song-min. Organic Silicone Synthesis Technology
and Product Application[M]. Beijing: Chemical Industry
Press, 1995.

DOUCETTE J J J, FRANCHITTO A R. Three Dimensio-
nally Reinforced Ablative/Insulative Composite: U.S.,
5985405[P]. 1999-11-16.

TANAKA R. Research and Development of Ultra-High
Temperature Materials in Japan[J]. Materials at High
Temperatures, 2000, 17(4): 457—464.

ROUSSI E, TSETSEKOU A, TSIOURVAS D, et al. Novel
Hybrid Organo-Silicate Corrosion Resistant Coatings
Based on Hyperbranched Polymers [J]. Surface & Coat-
ings Technology, 2011(205): 3235—3244.

RAIT, SRIGEHE, SRETIRF. K U s il e AT LAk
WRHITRI[I]. ik 2011, 49(9): 1—3.

ZHAO Ke, WU Xiao-lin, SANG Shu-qi. The Preparation
of High Temperature Insulating Silicone Coatins for Aero-
space Field[J]. Shanghai Coatings, 2011, 49(9): 1—3.
TR, 42, HEST, S A VLR & R A ST
1. dbmtdb TR2A2E4], 2006, 33(1): 59—62.

WANG Hai-qiao, LI Ying, GOU Guo-li, et al. Preparation
of Organjc Silicone Coating with High-temperature Resis-
tance[J]. Journal of Beijing University of Chemical Indus-
try, 2006, 33(1): 59—62.

i, A HL-JCHLAE A BBy Tt v i 2 ek 4 il 15 9F 5
[D]. Kik: KA R, 2014.

HE Yan. Preparation of Organic-Inorganic Composite High-
temperature Corrosion Coating[D]. Dalian: Dalian Jiaotong
University, 2014.

AR, PSRN, RIS, 55, TCRS PR ORBERR £ 5L 2 R B
JEVARHT]. R T, 2010, 40(12): 49—52.

FU Min, DI Zhi-gang, ZHU Xiao-feng, et al. Chro-
mium-free Environmental Friendly Phosphate-based High
Temperature Anticorrosion Coatings[J]. Paint & Coatings
Industry, 2010, 40(12): 49—52.

MADHU B, VIPIN S, FIRDOUS H. Development of a
Heat Resistant UV-curable Epoxy Coating[J]. Progress in
Organic Coatings, 2005, 53: 239—245.

SHAILESH K D, ROHIT B, ASKHANN A. Effect of Na-
no-ZnO Addition on the Silicone-modified Alkyd-based
Waterborne Coatings on Its Mechanical and Heat-resistance
Properties[J]. Progress in Organic Coatings, 2009, 84:
39—46.

L B ORI ST S R BUR[T]. SRR 53
1, 2014, 35(12): 34—36.

FU Min. Research and Application of High Temperature
Protective Coatings[J]. Coatings Technology & Abstracts,
2014, 35(12): 34—36.




