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Abstract

Most traditional oily UV-curable coatings have a strong odor, which is harmful to our environment
and health. This project aims to develop a safe and environmental paint. This main material of the
paint is water-soluble aliphatic polyurethane acrylate and modifying additive is vinyl triethoxysi-
lane. It's mixed with aluminum sol by sol-gel method and solidified by UV, and then forms a wa-
ter-dispersed composite system. Applying surface coating process on soft materials improves its
adhesion and scratch-resistant performance.

Keywords

Waterborne UV, Coatings, Nanocomposite Film

IKMEUVEMLTH B RINKE SRR I 4

TR, WL $EM%
Email: 18868345202@163.com

ks HEA: 20164F11H15H; S HEB: 20164F12H12H; KA HEY: 2016412 15H

XESIH: E, ML, ER. KM uv B EIRIGSR A RO FT R D1 $PRERE, 2017, 7(2): 1-7.
http://dx.doi.org/10.12677/ms.2017.71001



http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2017.71001
http://dx.doi.org/10.12677/ms.2017.71001
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

R

e EUV (R SM0) BRI R RS, MIRMAR@RE S, A E AT RH R
SR EIRE. DUKEERITRRIERSREATR, JEE=ZfEmovsiERmmm, KA
WIR-BAGE(1], SEERRE, BdEIOLEH & N KBS E®R, SRERE TR
BIBATRIEANE, R M 7 KR T RO & R PR .

E3: 40
KUV, BB, GREAE

][l

1. 3]

UV B IREHE R LSRN BN T AT DL A IR [ A B A — S R ok, ‘B AT e Bk vOC (#5 &
PEAIUCEPDHER. "FE IR, BRI, ARG EaivkedEr . BLEEIR. EaREH
B O IREEM S R 2]. HET, UV BB SRR, A AM. &R BRSETTmE s KRR
e

feggitl UV [ AE e A A 5 2 o0 B PR AR, — IO RO R, SR e UM A A HLE 7
T VE AR RN B VB LU TR B, B A . IR WLIA R B R R 7R K 2 B A s 2R,
SRR AR G (3], 1 HVF 20 AATE UV B R o LUs 8, HAk A wrizis A
FRE SR AL i 1 A 2 AR bR AR PR RE . UV LR PEIRR UK AL, 23R,
X NMAE RRTCREM, AL RIRER M Z T 1A

2. SLRERSY
2.1. WIS

2-F2HE-2- HIHE-1- 2R BE-1- RO SR 1173) JRM BOK TR & BE UG IR B . 2K (26%) R R
VA FC-430. LM% = L&, JUKSMRE . OfF. HE Lk, 2-37E-4-2-2 L5 FE)-2-H 3
HAEH 2 IRAN(1,2,2,6,6- T ENRIERE)EE . 252 77K o ASSZIIRIBEAT I SEM BEARGK . B2 2 T iidn i
Ko

BEL B R MR, MBS . U, FLEHL. Nexus 470 BUREIR 4 IS LLAMGIE (X
XL TR . A IEN . AR BYBREE T AR o A5 .

2.2. HRLES

2.2.1. KSFHE UV HER

PR BR G EL A R R 7K o g, AR SIZB6 DA 7 1 K A 2R e R A R T A TSR A, i) £ 7K 3
BUV, fEifkKkME UV, HEZEREE 1R,

il T2 FREX 34 43 I6 7 e K VE S e U A R TEE T 200 ml et e, AN 2 &K (KR EE 26%), il
NPT, LRI R K PR SR S A A R R R R AR . EANIT B A NIRRT N 2 B K3 63 1),
FENMAGIRE PR R RN BT TRERUER, e O EA — R AL B i A 1 OO i
Mo ARAEFHEINEZ RN a5l kA%, UK UV EERE.

O



F¥ &

Table 1. Formula of waterborne UV

= 1. KM UV B
2k J 53 8% 1ER
1173 0.5 A TR
G 7 7K A 5 T A 4 R T 34.0 B
AK(26%) 2.0 FaE A
FC-430 0.5 TR
H,0 63.0 il

2.2.2. EREROHIE

filgs T2 #&38 2 Fronficly, =i N T 250 mL #EE AN 13 g JUKGHEEREE N 82 mL 1 £ B
W, WEIImFEas), AR UK EIRE S SET O, REMAFESHAENLE 16 mL, YR EE
B, R ISR B R SIS RE, RBVRAYIAE R 5 min 5 EREHPIRE B, BRIAERE IR,
Eim MU HFEZMN 24 h FEEH4].

2.2.3. PREEBRIEIE

A2 3 BB, HERERARAZIRE T, iR, £ 400~600 r/min ¥ N, KK ZiEE=
RS . BB TR KUV, 283647 -8 L5030 2-FISE AR . 28 ER(1,2,2,6,6- 11 H 3L IR
WERE)EE, TRAF 400~600 r/min %3 73 #1 30 min, FHIFLAHLEL 3000~4000 r/min F#E# 73 HL 10 min, BE#3
PR E SIS

23. BT ZE

KPE UV G 51K G E ME— 42 AR I 5y, 265 RFIRISCER AN TG, SR BB fid o
LHMEE SRR AR e KA R TR . EARE R FEAREE B, BRI JERE S, IR R 25 LR ) B
BRI A RE

ASEEG DURE 5T AR KA fe SO B, SIS S | R AMT N SRIR B BT IR, K ER B SR EIRE T
ACERAN Y R TR, IR R 8~10 g/m’), LEAMTHEML, 2GR x4 RE, HEL T IR
300 wo [EALEEES 15 ems B[R] 10 min J2 AL ROCR St

2.4. MR ED T

2.4.1. LI5hKiE
A SR FH Nexus 470 B8k 4 SO LA 61 AX (36 B Thermo Nicolet A#]), FAHEIEH: 4000~5000

em 'y PER: 2em s

2.4.2. X-5H 45 B8 FHEIE(XPS)

KA XS TR R TR R T S e RS B I . MR NEE#E(1486.6 eV), @i/ 14.0kV,
I 250 W, JHAE 93.9 eV AL PRI TE S B XUE AR b, S TEREA AL, AR FEE T XPS
TEACHE SR, R . SR AL IR R, DAL Ko FHERFRHIE X S92k, 1E 0~1000 eV T4
FH, BRI XPS ARG, 05 REE TR, BT EAE .

2.4.3. BASKEMANE
i 25 I f A 0 R A 30 3 R K 3 A AR T BT R B Ak £ (0 KN, SRR A A 2 T 5 K M AN g K

O,



E¥ %

Table 2. Formula of aluminum sol
< 2. SRIRKRECH

4R ik 1EH
JUKE TR 13¢g FIETEN
. 82 ml sl
B2 X WA i 16 ml il
Table 3. Formula of nanocomposite sol
= 3. MKRESBRES
bR i HEA(g)
Kt UV 40~50
LI = S IR e 2~2.5
BRI 38~40
2-FRHE-4-(2-F5 A HE)-2- B R P i 2~3
Z& T RRXU(1,2,2,6,6-F1 A LR 0 1) i 2~2.5
EETK 10~15

A P — ol 187 B v R v, S KPR G 1 2R TR /K 2k A BB R /)N o >R FH &% 25 (sessile drop method )N & 5
MRS A o K BRE 5 (858 75 P BB b, 2RI 42 i £ SR FH 2k A 00 s 450 o B Szt 7
EIUT s AEF IR T 2 pL AR T AR, SRR IR B Ak DiRe, R 1 R — )
i T R, R S R X AT A T

2.4.4. W&, SREBEENR D

M F1 2 P8 P AN S I S A 8 o AR EL B 7, R T AR —Fh R BE R ASSZIG R B 112
BVAIIRE SIREM B AR B3 Z 8 AT B 44 . AR5 02 B B R MR A AR i 4T ) 3644 B3
Sk, A 10 x 10 /87 E, BRI R 2 5, RO S IS4 5 ki i s 1
B, CAMSRVPAN 5 5L

HYSERERE, ORI ERR I, I 2RV b HE T O A0 A8 AR S (A2, LA TS 15 i o B R
e B A SE R R, FROVE I A SE R E[ 6], A S DA HE SR 28 0 1A% I 16y i 350) K1) 12k s
2.4.5. RIRMERES R

LA EBE S W T 5 B A IR 2 AE Rk VE B N B0 S2E8, I FH S 0645 2 f b v] DA 2 B A A
ERLHGREE . AR KRR P R TE bR . A SZIG T TSR R AR D SR 5 A R R A,
BTV FEVE BT T 6 x 20 HI/KYE UV RERE R YUK E S IR ERE, KRR N5 A R ek iy
BTG, A O S R s 34T 20 M7 o
3. SRS
3.1. LI5hSEIEMIR o4

AU IR EARTK . KM UV RERE. BRI + KIE UV IR ERELL K E & iR ERE T 20 41
FeREMR M, SERE 1 PR, S TFARRGEZRES TS, TR R g AR .

JRAC5K R 1360 cm ™ 4b H BRI RS TS ISIE R C-H IS AR, 995 em ™' AbH 8 (MR Wi gl C=C-H K]

O



F¥ &

I K¥EUVIRE
PRI E SRR
—— ANEIR+KTEUVIR

r T T T T T T 1

800 1,200 1,600 2,000 2,400 2,800 3,200 3,600

Figure 1. Infrared spectrum analysis of various coatings
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Figure 2. XPS diagrams of UV films and nanocomposite films
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Table 4. The contact angle of water droplets on the sample surface
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Table 5. Comparison between nanocomposite film and water-based UV-cure coating
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Table 6. The results of tensile test
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