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A New UV Curable Ablation-Resistant Coating

Song Jiale Chen Lixin Wang Yazhou Wang Rumin
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School of Science, Northwestern Polytechnical University, Xi’an 710072)

Abstract A new UV curable ablation-resistant coating for supersonic aircrafts was described in this paper. The
step-growth thiol-vinyl silizane UV curable system was used as resin mairix and a micron inorganic powder as filler.
Reaction exothermic behavior and thickness forming for one lime were explored by Differential Photo Calorimeter
(DPC) and curing degrees were also measured. The results show that when 0.5 mm thick coating formed , the maxi-
mum value of exothermic peak in DPC curve is decreased and shape of exothermic peak is changed from sharp to
broaden one with the increase of filler used from none to Swit% due to the diffraction or /and reflection of filler which
makes the transparent copolymer opaque and UV light intensity reduced. When the content of filler is more than
10wt% ,UV cure process is hindered. The thickness of one time formation is also decreased with the increase of filler.
However, this limit can be overcome by the multilayer-coating technology. For fabricating 1. 0 mm thick polymer ce-
ramic precursor films, the curing degrees are decreased from 89.8% to 38. 3% with incorporation filler from none to
20wi% ,but the yields of ceramics measured by TGA from room temperature to 800°C is enhanced from 61.2% to
73.5% . The linear ablation rate and mass ablation rate are decreased obviously with the increased amount of filler and
the coaling conlaining 20wt% filler has excellent ablation-resistant property with linear ablation rate and mass ablation
rate being 0. 252 mm/s and 61. 7 mg/s respectively.

Key words UV curing, Ablation , Thiol-vinyl silizane , Coating

1 ®ig LT I HEAE R F il N AERPR R I TRl AR iR
ATEERZ A T, RFEE AR E T, TSN AME E R 2 A iR A B,

WiHS B 4.2008 - 09 - 08
ELWH  BR G RB RS (20574056 ) FFAL Tl A 6 3C01HT 34 ( CX200614)
TEB R REL 1982 A A B4, FENFEIEENL R ESH T, E - mail; lixin@ nwpu. edu. en

— 54 — FHAELZ 2009 4 552 4



T HL 202 EL B AN, LAPRIE BRI A AN L5k
R IE H TAE AR A a4, BT, %A
i} e PR Ak ) B AR T A I R AR AR L B SRR S
A 2 B B e . (H2 IR B Rk
J& TE WL AR AL DX T AL R BEAS =, ELB AN T 75
P, TEf A IR B AR S R R R E T3
BEE BE T S BB shs

KRR R LA B Y R S B AAR ) & = 1 e PR
O A R BT PR XA sl TS B T s
ST FARME RIS AL T2, iz M FRgE R E A
o N Lt P R A T TR A K oE s N
TEH TR BA ol 25 AR E I . BARE
B A ] O P e R A ] R A
SNSRI B SRR AR (HAE7E 2R B il 2208 VH AR B
AR N R R 65 KR & 256, 8
IR RS A G A G R R R G
AR EEEE O At RS LR R N, ATt R
G R B AR AT A 1 T PRt s sk i) 45 Hh 7
MR SE kAR F % S BRI m IR B e 7
TEA B S B AR BT R T A
M RIF AR, A SR, 7E Se 3R 3 I JeHLIE
AT A A0 e e bR PR {EEURL A A 5
MSEEAT . B, AR SCRL I e R TR Y -
ZICHAA G Y RIS E A R 1K, DR
PERBULSE A28 T4 %) 5 ol Bl e 08 1 S 08
W58 T BURMAS I X 22 A6 AR A T TR I — IRk
TR R HAPERE T2, JF 20208 B R R
2 X
2.1 FE#

CIRBERE RS TR Y (VI20) , KiON 22 H], ¥y
o3& 560, VA ERERE 1. 7; WTHi k&8 (Te-
wathiol) , H il , &L AL WL CHR (3], 65| &M%
B I ( DMPA) , 43 #7 4l, Acros Organics 23 H) ;
RIS, TM - 580 ( ¥ % I Ak b BB ) , 2K BB
FOA PR T SR, B ol , P RA£ 0.5 pm, &
DUTE ARG 40 B ) o
2.2 REYRELREH &

TEIREZE P4 VI20 F1 Tewathiol Fi gl 3: 1
BOIMA B & 0.02% (& o4, TR ptsl &
0, FAr R A BT 2% 5% \10% \20% ) W
A, R FIERRARE R FJ - 200 B 755 4 5 AL
(¥e# 1000 rad/min) 73 10 min, fE&H A BIELE
AR SR SO Al I, B T ERAMT T k.

2.3 EEEIEK

BEAEAT A FRAE SR F 22 6 B AL (DPC) X
JEEIR R P EAAT AR AT FRAE, DPC AL f 32 E TA
FHIAMETE 2009 F H2H

A7) 2910 7 DSC AL Qseries PCA B 5 [H LA (
I 365 nim) 41 AL, S AR I 38 A o e e, A R BORE T
HAH(1.7+0.1) mg, fEBH A RE R BERARN 2
mm [PRREHEATINA(25°C , BRI « BIMLER R
SRR FHAL IS K2R 38 UV - A HEiE
UV 45 B3 FEE A EA T, A2 0.1 ~49.9 mW/em’,

W R IR BB R - 25 B TR N e e ¥y R I e [
A5 — IR AR JE , 2 1 GB/T2576—1981 i
AR BB E 0 [ AR Y e [ AL B W e R R IS
FE RURANEL A (R B AL 2 J R AR i R B A
ERIRAVE ), INE L, 78 R IRFE RS P B 4
h, B AT 146 80CHET W R E IR 57, [k
= AW E/ R E x100%

P RE SRR R AR ISR R E TA 2
F) Q50 7 TGA Zr#rAS, Bt B AL Wy i B hli b, PRt 8
mg 747, MR TE B - %R ~ 800°C, FH il 3 & 20°C/
min, N, 7 52 40 mL/min, %8 - £ FIE Hehh i 56 1
GJB323A—87 AT MK, XA R 5 mm, B {5 ]
20 s, BRLHE S AMAESE, THEOT 2R R R R il i be
R

HoAth #4682 B X S B8 GB/T1463—1988 if
7o VRBMREER A i ROFALES ) NDJ -9 Bje %
FHEEAL 25°C A7,
3 #R51HR
3.1 REMWITA

M TP AR K, BRI 3 M R AU
- Zousi s UV B0 AR R G 2 52 A 58406 1) 38 3% fig
Ji, Nmsg e UV BAL RN &R . BT, B R
AR 22 BRAE U T A F &R R Bt E
AT R o 1 2N ] B 8 B 2R s =G IR AR AR R 1
STV i

5*'5‘ 20

Z b/

: /,\/

i 3 \\/

E A
2 \]/
|

D03 06 09 12 6 7 R 0 0
ﬂ”l 11/ min

B 1 AREERSE VI20/tetrathiol 14 & 1) DPC i £k
Fig.1 Exothermic flow versus irradiation time

of VL20/tetrathiol with different filler content
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Tab.1 Curing degrees for varied amount

of filler and film thicknesses

L TOMEEHE R B E %

/mm 0% 2% 5% 10% 20%
0.5 90.3 85.2 73.4 53.1 58.2
1.0 89.8 82.3 64.9 32.1 38.3
2.0 89.0 75.5 51.0 - -
3.0 88.1 63.2 23.8 - -
4.0 87.3 42.8 - - _
6.0 86.8 - - - -
12.0 81.1 - - - _
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Fig.2  TGA curves of UV-cured filler

containing thiol-ene film
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