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Bl 1 KHS50 Sk PU/AL-Sm, O, 8 &Rk JZ 2 AR ) B X 2405 1) SEM Jf
SEM images of PU/Al-Sm, O, composite coatings before and after KH550 modification treated with different

times of natural aging

Fig. 1

A. Unmodified PU/Al-Sm, O; composite coatings without natural aging; B. Unmodified PU/Al-Sm, O; composite coatings natural aging

for 4 months; C. KH550 modified PU/Al-Sm, O; composite coatings without natural aging; D. KH550 modified PU/Al-Sm, 05

composite coatings natural aging for 4 months
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Fig.2  Near-infrared reflection spectra of PU/AI-Sm, O; composite coatings before and after KH550 modification

treated with different times of natural aging

A. Unmodified PU/Al-Sm, O; composite coatings; B. KH550 modified PU/Al-Sm, O; composite coatings
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LLANE R AT BT i, AT TR )2 X 1. 06 pum ITZLAMEIY SR A B 2 IR

F1 KH550 ERIGEEREEAEREBAZLERT 1.06 pm LI ER R ETHZE
Table 1 The reflectivity at 1.06 ym of PU/Al-Sm, O, composite coatings

before and after KH550 modification treated with different times of natural aging

Time/month 0 2 4
Reflectivity/ % Unmodified 58.0 57.3 55.8
Modified 51.2 49.5 47.5

KH550 st G PU/AL-Sm, O, &2 AR 2 Z AR (8] H AR ARG L2050 R ST 36Nk 2 fron . Al LR
JETE KH550 Bl i 4 S 25 B [ A% 3 10 B ) Ay 28K 1 B S 38 K, AT A 0. 634 3K 51 0. 733, fij 4 KH550
PRI TR 2 0 & 1 5652 A AR E AL R R R i 5 A B, A0 2 A H J5 &SR 0. 632 3K F] 0. 662,
B 5 88 A 5 73 4, 42 KH550 SOt J5 1R J2 10 R S 38 A [l 46 45 4 22 B B I T kot )2 o LR A
FEAETIRIZ L KH550 Bt 5 A g SE A RISEDRH ] (4 AH 2500 S S 285 G ik ﬁ@f?ﬁ%ﬁﬂ*&f
B A P v, AT 0 2 1) R S 3R AE IR S5 45 0 T A5 BT RRAIR, [ el Uk J2 380 B 1) B8 o U J 2 % 45
AR A 0 ok P AR B ik, DT s 5 A 2 1 2 S Rkt B SR Ak e M A B T AR

&2 KH550 i%aT/E PU/AI-Sm, 0, E IR EE A FER 6 B AZ W EHILINE G
Table 2 Infrared emissivity of PU/Al-Sm, O, composite coatings

before and after KH550 modification treated with different times of natural aging

Time/month 0 2 4
Emissivity/ % Unmodified 0.634 0.702 0.733
Modified 0.632 0.662 0.661

2.3 REWAHFMERE

KH550 SRR PU/AL-Sm, 0, 5 SRR 2 A R E] A AR BALS 9 S 2ATERE N 3 s . I LR
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FHEER o BRIV JZ 9 B 3 7 A ol 5 38 52 B SR AL B A, 28 2 > A A B3US FERR 35 7 AT A
AR 2 2%, T it ofr ok 568 B 0] AL 50 kg - em FEAIRZE20 kg em, B JGHEHH 2 T2 Pr TRER 20K, &
KH550 Bt U J2 FP R IR R -5 SEORE IR 25 A A ] 14 45 5 5 BE 39 0, DT 94% J2= 1) B 5 3 i
s B X F AR AL RIRRE PERF R T I e, 22 AR AL 4 A A S TRIZ B BEE T A b o i B A
AEATEE  AT5R T PR EFAE 1 A 50 kg » em (17K, 58 4 Al 2 SE PR AR R 26K
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Table 3 Mechanical properties of PU/Al-Sm, O, composite coatings

before and after KH550 modification treated with different times of natural aging

. Hardness/H Adhesion strength/ grade Impact strength/ (kg-cm)
Time/month
Unmodified Modified Unmodified Modified Unmodified Modified
3 3 1 1 50 50
3 3 2 1 20 50
3 3 2 1 15 50
+ M
3 45 i

AT A e (A IR KHS50 iy J2 0 1 45 P A e v, T 8 1 0% )2 P A g A 15 DR A S i 1 5 A
[B) g A T 45 3 5, AT T B2 TR 2 19 B AR 2 AR R RB . 48 KH550 2t 5 PU/AL-Sm, 0, 52 5 1R 2 I 41 4h
RHFR I 1,06 wm JTLLAMEIY RT3 35 B S REAR ., BorE RS IR )2 R RE R B AR B AL EAT RAF IR E
PR, HAH B AT R 3 Heo SCMERTIR 2 I BFEE T A s i 5 32 F AR & A g i B 2., {48 KH550 et f5



434 R e 2 o534 %

TR 2 PR B T RS oo it AT 2 A A2 nsie , 22 B ARE AL 4 S AR VISR Al AR FFAE 1 200 50 kg emo AL
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Influence of 3-Aminopropyltriethoxysilane on Natural Aging
Property of Polyurethane/Al-Sm,0, Composite Coatings

ZHANG Weigang’" , XU Guoyue’, XUE Lianhai®, CHEN Yaxi*
(“College of Materials and Chemical Engineering ,Chuzhou University , Chuzhou ,Anhui 239000 , China ;
"College of Material Science and Technology ,Nanjing University of
Aeronautics and Astronautics , Nanjing 211106, China)

Abstract  Polyurethane (PU)/Al-Sm,0; composite coatings were modified by silane coupling agent
3-aminopropyliriethoxysilane (KH550) . The variation of natural aging property before and after modification
was systematically investigated from the perspectives of functional properties and mechanical properties. The
results indicate that the stability of infrared emissivity of PU/Al-Sm,0O; composite coatings for natural aging is
significantly enhanced after KH550 modification. The infrared emission of modified coatings is significantly
lower than that of unmodified coatings under the same conditions. The dispersion of Sm,0; particles on the
coatings’ surface is more uniform after modified by KH550. The near-infrared light absorption intensity has
increased, and this leads to a 1. 06 pum near-infrared reflectivity of modified coatings, which is significantly
lower than that of unmodified coatings. The coatings’ hardness has good stability for natural aging before and
after modification. The hardness can maintain for 3 H. The adhesion strength and impact strength of the
unmodified coatings are significantly affected by natural aging, but it can be significantly strengthened after
KH550 modification to maintained at 1 grade and 50 kg-cm after natural aging for 4 months, respectively.

Keywords  composite coatings; infrared emissivity; near-infrared reflectivity; natural aging property;

mechanical properties
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