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Effects of Sericite and Silane Coupling Agent KH550 on Saline Water
Resistance of Polyurethane/Al-Sm,0; Composite Coatings
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ABSTRACT: The work aims to improve saline water resistance of polyurethane(PU)/Al-Sm,03; composite coatings. PU/Al-
Sm,03 composite coatings were modified with sericite and silane coupling agent KH550, and varying patterns of microstructure,
infrared emissivity, near-infrared reflectivity and mechanical properties of the coatings before and after modification were sys-
tematically investigated, then the causes were analyzed and discussed. Compared with the unmodified coatings, microstructure
of the modified sericite and KH550 coatings was almost unchanged after corrosion, and the modified coatings had lower
near-infrared reflectivity of 1.06 um and better mechanical properties under the same corrosion conditions of saline water.
Hardness, adhesion strength and impact strength of the modified coatings were maintained at 3H, grade 1 and 50 kg-cm 10 days

after saline water corrosion. Sericite and KH550 modification can improve the stability of low near-infrared reflection property
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and mechanical properties of PU/Al-Sm,0; composite coatings to saline water corrosion.
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Fig. 1 SEM images of PU/Al-Sm,0; composite coatings before and after sericite and KH550 modification treated with different
times of salt water: a) unmodified+untreated, b) unmodified+salt water for 10 d, ¢) modified+untreated, d) modified+salt water
for 10 d
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Tab.1 Infrared emissivity of PU/Al-Sm,0; composite

coatings before and after sericite and KH550 modification
treated with different times of salt water

Time/d 0 2 6 10
Unmodified 0.634 0.625 0.594 0.634
Modified 0.401 0.407 0.869 0.907
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Fig.2 Near-infrared reflection spectra of unmodified coatings
treated by salt water for different times
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Fig.3 Near-infrared reflection spectra of sericite and KH550
modified PU/Al-Sm,03 composite coatings treated by salt
water with different times
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Tab.2 Mechanical properties of coatings
Time/d 0 2 6 10
Unmodified 3H 3H 3H 3H
Hardness o

Modified 3H 3H 3H 3H

Adhesion Unmodified 1 1 2 2

strength(Grade)  Modified 1 1 1 1
Impact Unmodified 50 40 30 20

strength/(kg-cm)  Modified 50 50 50 50

3 #Hit

8 7= B RE LSRR A KHS550 etk A F T 42 71
PU/AI-Sm,0; & G Uk 2 WL L AMIK S S P fE . 127k
FE X b I8 ol Ay it A2, T 2T 40 S 558 S5 J 1) 5 ok
A TR . VR Z KN 10 d S, IR
JEEER LR EEARZE, XF 1.06 wm IT £ R
AIIRE 42.6%, WRIZAOBERED | FfE25 J7 Fnd wpfi o B mT
Sy MERAE 3H, 1 901 50 kgem, AJ WL, RAB=
FEFRELEM IR E 2 G Wtk PU/AL-Sm0s E A IR)ZE,
CIREaz = P eGR4 d- e G R Y
%, R ER A Tl S5 T B 2181 i 32 W I B AR

S -

[1] ZHANG W Y, LU C H, NI Y R, et al. Preparation and
Characterization of Sm,0;/Cu Mosaic Structure with
Infrared Absorptive Properties and Low Infrared Emissiv-
ity[J]. Materials Letters, 2012, 87: 13—16.

2] =5k, F/hJk, FIE, S ACRO; B A IRl

R LA SRR PERRE (D). TCHLRERL 24, 2013, 28(5):
545—550.
YUAN Le, WENG Xiao-long, LU Hu, et al. Preparation
and Infrared Reflection Performance of Al/Cr,O; Compo-
site Particles[J]. Journal of Inorganic Materials, 2013,
28(5): 545—550.

31 &2, falfh, VEdbke, 5. BERAALEER AR Y H 5 T
PERERFIE 7). THRERTEL, 2009, 40(3): 494—497.
HUANG Yun, HE Wei, XU Zhong-zhi, et al. Preparation
and Properties of Doped-ZAO Powders[J]. Functional
Materials, 2009, 40(3): 494—497.

[4] R, $BICE, FIET, 55 REABERLLIM-BOGHE
P B IR ZVERERTFE[T]. BOLSLLAR, 2013, 43(7): 761—
765.

XING Hong-long, GUO Wen-mei, TAO Qi-yu, et al.
Preparation and Properties of Infrared-laser Compatible



.98 -

Fom f

&

2017 4F 5 H

(3]

(6]

(7]

Stealth Coating with Waterborne Polyurethane[J]. Laser
and Infrared, 2013, 43(7): 761—765.

HU C, XU G Y, SHEN X M. Preparation and Characteri-
zation of Thermal Resistance Polysiloxane/Al Composite
coatings with Low Infrared Emissivity[J]. Journal of Al-
loys and Compounds, 2009, 486(1/2): 371—375.

WU G W, YU D M. Preparation and Characterization of a
New Low Infrared-emissivity Coating Based on Modified
Aluminum[J]. Progress in Organic Coatings, 2013, 76(1):
107—112.

AR, TREER, Bk, 55, KAWL G &BEBERR
JZ % LA R S FR[D]. ARV ER 2448, 2013, 27(1):
49—52.

ZHANG Wei-gang, XU Guo-yue, DUAN Kai-ge, et al.
Preparation and Infrared Emissivity of Polyurethane/
Composite Metal Pigments Coatings[J]. Chinese Journal
of Materials Research, 2013, 27(1): 49—52.

ZHANG Q T, MENG X F, WANG L X, et al. Preparation
and Spectra Properties of BaO-Al,0;-P,05-Sm,0; Sys-
tem Protection Glasses[J]. Journal of Rare Earths, 2006,
24(1): 207—210.

SRR, TRIEIRR, Bk, RERE/SmO0; A IRZ R
& KA LT ANB BB S (7). Z4MER, 2016, 38(2):
102—106.

ZHANG Wei-gang, XU Guo-yue, XUE Lian-hai. Prepa-
ration and Near-infrared Absorption Properties of Polyu-
rethane/Sm,03; Composite Coatings[J]. Infrared Technol-
ogy, 2016, 38(2): 102—106.

SRAAN, TRERR, Foinse, 55, Al-SmOyRAME 5Tk
JRHRELAMER TS 8~14 pm K& FPRIERED). Z&

FBl2ER, 2014, 31(2): 436—440.

ZHANG Wei-gang, XU Guo-yue, QIAO lJia-liang, et al.
Low Emissivity at 8~14 um and Low Near-infrared Ref-
lective Properties of Al-Sm,0;/Polyurethane Composite

[11]

[12]

[14]

[15]

Coatings[J]. Acta Materiae Compositae Sinica, 2014,
31(2): 436—440.

FER, EEH, RARYE, 55 9o BRI ot SO
IEURELBT PR RE RS IR [T]. VLR R K22 (H R
REFERR), 2010, 24(3): 255—258.

GAO Yan-min, WANG Xiao-yan, SONG Dong-po, et al.
Surface Modification of Sericite and Its Impact on the
Anti-corrosion Property of Epoxy Coating[J]. Journal of
Jiangsu University of Science and Technology (Natural
Science Edition), 2010, 24(3): 255—258.

XIREA, FFELL kP BRI RIS EIB R A B
URIETERERSER[T]. P SR T AL, 2014, 27(1): 14—
119.

LIU Fu-jie, QI Yu-hong, ZHANG Zhan-ping. Influence of
Curing Agent and Silane Coupling Agent on the Proper-
ties of Silicone Coatings[J]. China Sureface Engineering,
2014, 27(1): 114—119.

ZefH, 250, Thg, . RERUBEGN KHS50 X IEfER
CTRZALIRIZDUE TERER SR [J]. S Tl A2y 55 By
iR, 2011, 23(1): 49—52.

LI Heng, LI Cheng, WANG lJia-yu, et al. Effect of a Si-
lane Coupling Agent on Corrosion Performance of Te-
traethoxysilane Hybrid Coating[J]. Corrosion Science and
Protection Technology, 2011, 23(1): 49—52.

FUNE, BT, R, S RO IR S X K
UV EAEARZRREHERERISZ W [T]. K H, 2013, 34(6):
29—32.

YAN Xiao-xing, MAO Wei-guo, WU Yan, et al. Perfor-
mance of Waterborne UV-curable Wood Coatings Mod-
ified by Silane Coupling Agent[J]. Furniture, 2013, 34(6):
29—32.

YAN X X, XU G Y. Lifetime Prediction of Low Infrared
Emissivity Coatings in 3 wt% NaCl Solution[J]. Mea-
surement, 2011, 44(8): 1448—1452.



