W47H 5 R AR
2018 4E 5 A SURFACE TECHNOLOGY 83 -

TRELTER 400 CHENE-BERESE

PEE, EMT, BAS, T, RRUY, KRR
(1. PERSR TR, LR 100190; 2. PERSBRAS LESKTSER, 1R 100049;
3 NENEESBMEERAT, [ #L 528311)

M E: B8 FIAAERIS G 2R EAR G LI, Kb & 2R BN GRAE, Fik AR
K B E AL ) 69 A LR IS AR A TS, b B R 6 A RURAE A BALH], AL s e S 3B 0 5 At
HAAAL, B & —Fr £ IE B AL A AR/ TR AR R B3 R R R LS R AR e 2 R E AT A A 2T
w i o Bl AL A2 Fe i ot RE AT RAE . e NIEH G, TEALE R BN ERE . Wbk, Fakieal s
BERRRATIRN ., RA S BB R B G R BT RBATIIER . R AR RARRETRT RS
B T2 hJE, BBERALEIE, LasMER T N—H 65 wikaheil %k, 126 T Si—N 6B 3% & 28,
BAY, EHT EZREAATHRFRE, MERAETKMNETHIG M, HFokk £ 5 L% T,
H b AN 32.5%F A Rt B AE R, 400 CH Rk E RN 0.76%, K E S%EFAIEE &L 500 CA L,
BLE R B AN A 0%, bkl 1 B, #RAE, AEREUFEETR, WEARIRS, & B
BRIR R F R BN, RELWE S, mEAHRIREG T AIEEM RS &bk, AT R fUr B
HHEEA PG ) G040 B LA BT 0 Fedn e Ae it B4, R & aHiRis 3] 400 Tk,

XEF: FREA; AhE; BRRR; EER; aWEh; BE

FESES: TGI47 XERIEEE: A XEHS: 1001-3660(2018)05-0083-08

DOI: 10.16490/j.cnki.issn.1001-3660.2018.05.013

Room-temperature Curing High-temperature (400 °C) Resistant

Coatings Prepared by Organic Silicone and Polysilazane

ZOU Ming', WANG Dan'?, ZHAO Li’, SUN Ning®, XU Cai-hong"?, ZHANG Zong-bo'

(1.Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
2.School of Chemistry and Chemical Engineering, University of Chemistry Academy of Sciences, Beijing 100049, China;
3.Guangzhou Midea Kitchen Appliance Manufacturing Co., Ltd, Foshan 528311, China)

ABSTRACT: The work aims to achieve room-temperature curing of organic silicone resin and improve its high-temperature re-
sistance and then prepare the room-temperature curing and high temperature resistant coating. The organic silicone resin with
silicon hydroxyl as active functional group was used as the main resin, and the self-made polysilazane was adopted as the curing
agent. Then heat-resistant pigments and fillers like SiC and glass powder were added to prepare a room-temperature curing and
high temperature resistant organic silicone/ polysilazane coating. The curing process and heat-resistant property of resin were

respectively characterized by infrared spectroscopy (IR) and thermo gravimetric analysis (TGA). Pencil hardness, and impact
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and high-temperature resistance were evaluated for the cured coatings added with fillers. The morphology of the coating after

heat treatment was observed by metallographic microscope. The coating layer hardened into film after silicone resin and polysi-

lazane mixed and reacted with each other for 72 h at room temperature. The N—H bending band in IR spectra disappeared and

the intensity of absorption peak belonging to Si—N band decreased, so silicone resin and polysilazane reacted.. As the addition

amount of polysilazane increased, thermal weight loss of samples decreased but residual weight added. When 32.5% cured sam-

ples of polysilazane were added, the weight loss at 400 “C was only 0.76% and the temperature for weight loss of 5% reached

over 500 C. The adhesion of the cured coating was 0, and the toughness was level 1. After heat treatment, the surface roughness

of the coating became better and the adhesion was significantly improved. Polysilazane can cure silicone resin at room tempera-

ture, improve the adhesion and increase heat resistance. The coating prepared by organic silicone resin cured by polysilazane has

outstanding flexibility and high-temperature resistance for the maximum temperature over 400 C.

KEY WORDS: room-temperature curing; silicone resin; polysilazane; heat resistance; high adhesion; coatings
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Tab.1 Ratio of silicone resin and polysilazane and number
of corresponding samples

Sample number C-1 1 2 3 4 C-2
Silicone 100 100 100 100 100 0
Polysilazane 0 2.5 12.5 225 325 100
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Tab.2 Formula of high-temperature coatings

Material Formula 1 Formula2 Formula 3
(solidS::l(l)inct(e):ltll‘t3 50%) > 3 >
Polysilazane 0.19 0.31 0.43
SiC 4 4 4
Glass powder 2 2 2
Wetting dispersant 0.06 0.06 0.06
Anti-settling agent 0.15 0.15 0.15
e AT Appreprite Apprprn
Pigment/binder ratio 0.667 0.639 0.613

1.4 WX 5RAE

¥ Bruker Tensor-27 B B 21 MG 1A o #F
TR E AL RS, HHSEREIN 4000~400 em™', FH
WHCH 32 . R TG/DTA6300 Xt [ {L 4 () 2k B 4T
RPEATIAL, MR SRR, AR 200
mL/min, JHE#EZE 10 C/min, MEXIEEERE 20~
800 C. R4t EMH5E (BA210Met, MOTIC ) X
W2 RIS T WL

I8 GB/T 9286—1998 X4 2 BB & J1 3471
o # R GB/T 1732—1993 % 8 I i i o <51k RE HE 4T
Mk, R 1 kg %5E, WS 30 cm AbV& T, whils
B2 M GB/T 1731—1993 % B (19 Z2 90k 470
FE, RAHERAERSN 1 mm WORIEE, BIA )2 B
AT 180° B YT, WA IR 2R WA TEIF 2 ik 4 .
218 GB/T 6739—2006 PFH IR 2 BT B8 1 . 76 AN (]
TR RS2, IR S IR P RE AT PR, EA
FEWMT R E TS g, o5k
400 “C/2 h, 500 “C/2 h. 600 “C/2 h Ay 4% &b xf Hopk
TR uERE , EIR 2 B AR k. SR S &
TR B o

2 ZRE5TTE

21 REsRRSHENEMERNIRE

TEA IR S B Rt Z LR A5, URA TARAR,
WCE TR, 0.5 hg, 1—4 SHEN 1LY rY Zb R I
WG, HERTEMZELSEE, A3/ Th. 6 h )5,
R R KA TRk, S R AT, VR 7 I R A
— . 72 hE, 1—4 SFEN Y [E Ak 1 1A
WEIE, HLAERERE/> N 2B, HB. HB. HB. [MiEAZf
FORERS IR U JC A 254k, 76 6 h N — BEAL FE AR A
VLIRS B 5 R ik RUbe &2 T S BRSO o A F 5 e A
g BEERLEWATEEE TSR, P25 oA
IR, RIS REM AE . B ik R e M E Ly
AT AN .

19, 1028~1134 cm™ 4bJEF Si—O By 45 ik
B, 1263 cm ' AbJE T Si—C B4 YR shiIE, 2962
cm™' 4bJE T—CH; B M4a IR 3%, 3072 em™ Ab i
HRE5FIF5 B C—H B 4E iR shi& . TR, 1593 cm™
S A —BR I, SR Si—CeHs FPI5 3R A4 B 22 PR 3
W, 1429 em™ 4b—CH; WYTESMNES Hii R o0 . SR Ak
Roe BRI AU FS . 3390 cm™! AbJE T N—H
FHZE IR, 1163 cm™ AbJE T N—H AYWL I
943 cm™' 1 839 cm™' AbFEAE Si—N WIS 22w IR
CE 3 d A, B LR T B AL, K
W TR AR T SRR e P 1 N—H 25 i 415 5y 3390
em™) T, Si—N WgUkig (943 cm™ 1 839 cm™)
)5 LU S5 A AL, FE SR R T A PLEE
WHE P EZ N Si—O—Si Ml Si—OH i 45 ik 3l 1%
(1028~1134 cm™ ., 3600 cm™") A% 37 528 ok 55 B 3
XSG UE B 0 S & A T RO, HL 3R N g A

e 2 frRtel,
W

Silicone resin C-1

Polysilazane C-2

2 33907  2952.9
é Cured sample 2 839.1
g B 943
g 3072.5 29625 1593.1
=]
& 1429.
1263.

1 1 1 1 11134' 11028'1 1
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™!

Bl 1 MR A E
Fig.1 Typical FT-IR spectra of silicone resin C-1, polysila-
zane C-2 and cured sample 2
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Fig.2 Reaction between silicone resin and polysilazane
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Fig.3 Thermal weight loss curve for mixture of organic sili-
cone/ polysilazane in different ratio at air atmosphere
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Tab.3 Characteristic data of thermal weight loss curves

Sample number C-1 1 2 3 4 C-2
Wgr-400 C*% 5.6 1.61 1.61 1.61 0.76 36.97
Wr-500 ‘C°/% 11.7 8.32 5.75 5.75 5.68 39.43
Wr-600 C/% 34.16 34.16 29.33 29.33 25.07 43.81
Wr-700 CY% 48.98 45.93 44.56 41.34 39.89 45.93

t5°/°C 389.4 466.6 492.2 492.2 503.6 179.1
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Fig.4 Test chart for adhesion of coatings: (a) formula 1, (b) formula 2, (¢) formula 3
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Fig.5 Test chart for impact resistance of coatings: (a) formula 1, (b) formula 2, (c¢) formula 3
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Fig.6 Test chart for flexibility of coatings
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Fig.7 Images for coatings of formula 1—3 after treatment at different temperature: (a) room temperature, (b) 400 C, (¢) 500 C,
(d) 600 C
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Fig.8 Images of adhesion of coatings annealed at 400 °C: (a) formula 1, (b) formula 2 and (c) formula 3
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Fig.9 Images of adhesion of coatings annealed at 500 °C: (a) formula 1, (b) formula 2 and (c) formula 3
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Fig.10 Images for coatings of formula 1 after high temperature treatment
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Fig.11 Images for coatings of formula 2 after high temperature treatment
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Fig.12 Images for coatings of formula 3after high temperature treatment
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