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Analysis on Filler’s Modification to the Property
of Reflective Thermal Insulation Coating
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(Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Acrylic coating containing alkaline earth metallic
carbonates material and single, two-component polyurethane
coating are made out. Three functional fillers——glass
microbead, ceramic microbead and titanium dioxide " s
modification effect on the above two emulsion coatings ’
properties of reflective heat-insulation is systematically
studied. The results of experiments indicate that the
modification effect on acrylic coating is optimal when the
dosage of glass microbead and ceramic microbead is
respectively 8% and 10%. In addition, the absorptivity of
polyurethane coating can be reduced about 38% through
compounding three kinds of microbeads. Functional filler’s
modification effect on polyurethane coating is obviously better

than that of acrylic coating.
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Tab.1 Main performance parameters of glass microbead
Rt/ ikl BE/ g1 K5
AR T P A e % %
fBir&% 15~120 8~9 600 0.125~0.60 0.1321 0.793 2
£2 BHERKTIEMGESE

Tab.2 Main performance parameters of

ceramic microbead

A% RfE/pm  pH BT OEMeR REIR
s 2~18  6~8 BAETH 01292  0.8974

R 3 HAM RI06 TEMHREISHT
Tab.3 Main performance parameters of

titanium dioxide

WIRSH 93%LRIE  4.0X10¢4  0.36 8.2 0.13510.900 2

FEANAF AT WA T 1) 4 5 8 g ) (R
5 FXL-1) s AR F il 2 WA ; JK-XU/XA %
B BE RS 5 45 BE 43 B (45 SFJ-400) s BB 15
52, C84-TT S 5 B 5 3 78 ] BYK A= 7= iy
% Micro TRI Gloss JGiR{L 4,
1.2 XWHE
12,1 “IEAR I IEIR LR ERH &

TR IRRLR A TR B 4 7R —Fh L
T RIKIRELAE y T Th RE M ORI R R &
PR B TR LR R IR R B R I A
U ULER 4. il A2 - 1 S K I 1 500 A B3R 3 50 2 B
K BB S IA Z SR BRI A5 55 =
PHE 30 min JEREREE i H RN O BB Mk
FNHAB L REAE B R , SR PR Gk 20 RIS 50, B
TP ERZLIR , AR EEERE 30 min, FF I AGE 2144
N REERE L 1)

R4 BARRBEMESL

Tab.4 Basic proportion of “insolating-

not-hot”building coating

" (5 BiE FRER  DhEEH =L
L X AW WA TEOk
FRSE/Y%  30~40  10~20  15~20 5~10  0~20

1.2.2 B R AR ARLHH &

MU A 43 HBR1 T 9 550 T8 8 ) 3 5 o A
B/IEMAB LB FK I, 7 SFJ-400 SHHERT
fRERBEHE , [R B0 A SEDRE A0k 5 4 | Pl B AR , %
FEH 3000 r» min 1L, R 30 min B4, R
WRAHFE/NT 30 pm J5 AR B B R B AT 9570 LA Rt
DB AR b LR RS BB 1 500~1 800 ¢

« min~', 3 HE 5 min, FTEFIANBCA FE LS, INBEBE L

Bk, R B AR A R R AT S A — € B AR5
EBEFIKEE, 55 400~700 r » min ', #EFE 10 min
e ds s BT AR A R 2 i TR EEe 2L okt
1.3 WikAZE

SEIG T R BB DU R B R R SOR L &
SBIER AR R R KA | T B VS A O T A
WRIECHR J2 85 B 08 B W A vE DK 5 1) CASTM D
3363—2000) #E17; e E, R HEE BYK A H
Micro-TRI-Gloss JEEAL 437138 20,6085 B (¥
PR TR K, 3R o R SR IR LR B T 35 15 1
RIS ) (JC/T235—2008) ; M5 15 4 Fied @5 1%
BHR RN 55 PR ) (JC/T235—2008) #4715
W A 6 R R S 2% A4l P WSO 1 1) R S5 SRR U Y
(FXL-D) , 3REE S IR B AE 40 mm X 40 mm X 1 mm
AR b BRI SCES, A SRR 300 mm X 300 mm X
1 mmf 8RR 5 38 o 2 BE IR K e A3 T o % IR
B

2 @RS
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MRS A BRI R B YL AT S
IRE R EI 27 2 RIS, [l RER A P 5 48
THERHATIZ 3 WM T HEAZ B IR, IR m et
B FABH - A TIT B PR AR IR e B IR S R N4 K R T 3 il
25 MR E E AR AT BE R EDR R TR n B ot L A
FH R SR RE. A YRR 20 pm,
BEEN 1~2 pum BZ3 O ERIK IR im16K Fl W-210
Wi 25 T B o B 5 o) TR A PR L R e B A M3k
R R R UE 12 Fis.

I 1 AT, RS SRR B B WS I, R
FLR B R R 2 RN S KRG, 58
R 8 VIR R BB AK s 4 H T R IR
RHRCRREL T 12%, RS & SR B HF BRI,
BRI/ B, BN 8 R4 R H &
. BrLL, BB R B 8 8 Y0 I PN IR AL 5 R B
I ) R AT R R g B R SR MG I B OB RO B R
Wi, [ReT i E 2 7T LU, P Bk X P i IR L
R B E AR, SR EMEkEE R



®2H T, 45 R R ST IR AR BRI O T 251
0.160¢ - 10.86
. Wl 0.8 0.156f o e o
0.155} e -7;:53“1 10-84 0.154F e e e
- 1082 0150k . 0%
0.150¢ “u 10.80 0150} : ’ '
A 10.78 M L - 10.78
£0.145¢ _07631? £ 0.148¢ ) e o6 R
=3 1o 0.146f [ lo7a®
0.140f 0.74 o
, ~—, 10.72 Olddrf o\ 10.72
0.135p 10.70 0.142F T~ 10.70
{0. 0.140¢ 10.68
0.130 0.68 '

0 004 006 008 010 0.12
BB B B R /%

1 #BE0HEREE iml6k R L G &
Fig.1 Absorptivity and emissivity of doped

cenospheres iml6k
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Fig.2 Coating absorptivity and emissivity of
doped ceramic beads W-210
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SRR DRI B TR & T, DA OB B 25 0
TERAE N 44, F /IR AR I 28 D R BR 3 A2 A5 R, LA
T B0 W S St B P, 2 v T ) Y I S5 B A RE
AARIGWEFT T 1k 5B B P9 s BR L W0 B 5L it R 4
PERERYZ M. ARYE ST 2. 1 W5 Ao 45 SR v LU IE , 3%
IR RN 80 BT, I AT RR AR RE B L 5 » T
REEEREBE 8W AR, RAREZENR 20 um i
im16k R 40 pm ) VS5500 L K Ri4E 50 pm [
S15 3% =FP iR Bk AT E B, A 57 [ R A 2k & TS
Yo P s W L VR T ek S S R T R 1 R . LA B3
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Tab.5 Types of mixed filler and the corresponding number

W
A B C D E F
SWER iml6k  VS5500  iml6k S15 iml6k  VS5500  iml6k S15 iml6k  VS5500  iml16k S15
BE 4% 4% 4% 1% 5% 3% 5% 3% 3% 5% 3% 5%

=6 AEHE SRR B 0 & 5T
Tab.6 Different samples corresponding to the
absorption and emission rates
5
A B C D E F

W& 0.1232 0.1251 0.1281 0.1312 0.1287 0.1258
EHFE 0.7957 0.8213 0.7937 0.7945 0.8191 0.784 0
B 6 ATLUE I A HRIBCEEIR 68 17
DAHIIE  AH B T3NS —R A2 Bk, i A WPk AR
BRI EC I, PN M R 2L R OB B R BRI T 4
10% 3R BE. I T i —25 E W HL R BOR RRL AR
BRI TC 0T A s TR L VR Tk ) B S o A B ) S R

R, Bt —H R HATIUE, X A5 R A E 3 BF
7N,

MW 3 BRI R ER . A A4
(4%im16k, 4 % VS5500) 8 2= S Bk A A% & 0 2% 11 1R
ST BEBRE R SRR 12.00 £4
RERK,EH 13,5 C. B4H (4 %iml6k,4%S15) K
Z.BKIREN 112 °C, X 5% 6 HRIEME 4
RWIHALE RARY & 1sh, M E S E, &K
IAHAE S AR AR N R TR S 5 IR IR AR fh i B
HHIE.
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Fig.3 Experimental exposure effect of different samples
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Tab.7 Types of compounding filler and the

corresponding number
Eiks
H I J
EEER iml6K W-210 iml6K W-210 iml6K W-210
23 8% 10% 8% 9% 7% 9%

£8 FRAHERMEARKELZHE
Tab.8 Different samples corresponding to the

absorption and emission rates

B
H 1 ]
Ul & 0.122 5 0.127 2 0.126 1
EHE 0.841 7 0.821 4 0.840 3

a2 8 ME 4 v %, H AR Jr (8% im16k,
10 % W-210) 1) P9 %5 TR 2L Y 1 A S5 1K 14 T2 A0 26
REMES R, ZB R EA RIFHNEICR. 2
LI 4E RR I, H 4UFE SR A0 AR N 3R 1 R 22
FEH RGN, 12:00 £EH S UGB RNEREY

(R 22 IR B R R, O 12, 7 C, BURS 53R 5T
K22 4 °C. B H AR J5 O3B RS (T R 04
TR 4 CEA. FE5H 2. 1 Wik
SEIHT N, AR [ Fh S SRR S IE Ll B — BRI 2R
WCAREAR T 20 1206, BB R M Al A X Rl T
LI S BRI » 3 R BOBUR , X Y6 Ry
B RE M. ELAS R GA Bobt ot B ROk 4 o
BHES W] B E R AL A, A 5 R,

24r
21F
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Fig.4 Experimental exposure effect of
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Fig.5 Array of different varied microbead in coverage
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Tab.9 Fundamental elements of one-component reflection and heat insulation coating

material of exterior walls from T; to T;

TlNT7
Diwater ~AMP95  SN5027  PE100 901W R706 CaCo;  ASE-60 BYK093 RMSW  50%BD
14 0.10 0. 80 0. 20 0.15 15. 00 10, 00 0. 20 0. 30 0. 40 6. 00
PRI 2606 Mk 1537 2468M 401-A 9169 M
T 0 0 15. 00 0 42,00 0 0
T, 0 9. 00 15. 00 0 0 0 36.00
Ts 0 0 15. 00 40, 00 0 0 0
Ty 0 0 15. 00 0 0 40. 00 0
Ts 10. 00 0 0 40. 00 0 0 0
Ts 10. 00 0 0 0 0 40. 00 0
Ts 0 0 0 36. 00 0 0 0
F 10 BALSHREMEEIRER
Tab.10 The performance result of one-component coating
— IR — W itk it i e OB
T, 1.6 4.3 6.6 20 168 h B5H# 31.19 0.279 0. 899
T, 1.6 4.1 7.3 14 168 h B5H# 26. 97 0.299 0. 868
Ts L6 4.8 6.6 20 168 h TSRH 32,05 0.331 0. 904
T, 1.6 3.4 6.3 25 168 h B5H# 18. 81 0. 334 0. 903
Ts 1.5 2.7 0.7 24 168 h B5H# 28.07 0.319 0. 879
Ts 5.0 3.2 0.7 25 168 h TR 20. 86 0. 256 0. 895
T, 1.9 7.7 23.4 20 168 h TR 26,00 0.289 0. 849

MR 10 FTLLE i, BA2H o34 b (0 PR BE AT AW 12
B B PR B A BER L (B T S IR R B L
TR UL, FOUR AT BE, BB 1o P ms 22, 2R
FE T A5 RABRFLIRER B BRIA B 5 AL 77 B
2H 73 R S iR L 9 2 Rk ¥ 52 Bk 7 RE A X 8 B o T
B BORIRA TR 3615 R . At i TR R A
Pl L VR R — T 0 A A B 2okt R AR R
A NCO s i FRY) , il NCO 5= b=

B ) BRUMI A 7 (8 IR A4 s (2

06 5. ELI 415 B RUBEA 42 P 87 2

R 058 T B ik = 90 0 B

)

2.4.2 TSR ERAMDHIRAE RS
X5 BT W H B0 A B

FEREWIRZE R B 1112

Fz11 WAL To~Tu REBRIMERBERT S

Tab.11 Fundamental components of two-component reflection and heat insulation coating

material of exterior walls from Ty to Ty,

Ts~Tu
DIwater 3KB DEMA  FA182 901W EFKA BYK3  OMGO04 BYK022 Bayhydrol A
15. 2 0. 20 0. 20 0. 60 0.10 0. 40 0. 30 0. 40 0. 30 55. 30
R944 &k B4 R706 FEMER W-210  L4MNEEN  BIFEAIER S38HS  EJE CaCos  HPKESR CaCos

Ts 20. 00 0 0 0 0 7.00 0
Ty 0 20. 00 0 0 0 7.00 0
Tio 0 20. 00 0 0 0 0 7.00
T 0 10, 00 0 16, 00 0 0 0
T 0 10. 00 0 0 10. 00 0 0
Tis 0 10. 00 15. 00 0 0 0 0
Ty 0 10, 00 7.00 0 8. 00 0 0
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Tab.12 Performance result of two-component coating

i3 15

20°C 50 C =T e [ € /Y &S TG
Ts 1.9 5.4 25 94 168 h B5H# 5.31 0. 268 0.919
Ty 1.7 5.3 24 98 168 h TR 10, 00 0.228 0. 901
Tio L9 6.5 26 108 168 h TR 7.90 0. 245 0. 858
Tn 1.7 6.5 25. 8 94 168 h TR 12. 20 0. 244 0. 853
Taz 1.5 2.7 0.9 52 168 h B5H# 8.59 0. 253 0. 865
Tis 1.8 4.8 11 90 168 h TR 7.40 0. 280 0.919
T 1.5 3.3 1 60 168 h TR 15. 00 0. 240 0. 880

R 12 B LVAGE, WAH N REEABRGEE 2.5 TEMBKMNEAS>BREEA R SBEEE =
BB A RS FR RN i B R S 3R, X SR 10 R iRe 4

43 B E PR YR B T A, WU 43 TR A FR IR L T
BA2H 73 B A B RO 600, BETE 4 MW 2 S 5t
R P T M R SEEOR. T L XU 7 B R R AL IR T
AR AR L T2 BB B AR S5 4 B S TR
R L ST R 2 W] B BE B B 1 s /N, RE W
W ACRE iR TR AR AR /1N o Uk T AR 38 AN SO R K
REAR I BR80T W7 SR8 0 4 3 L o B0 B A1 T 35 5 14
= REBRDR. SO S RE U ZLR R PR B
LT B o TR A TR LR

WU 73 B R BR U PHE # A7 70 1R 618 FH 3 BRI i)
[ 33 o it T A9 IE W HE R R 1 2 A, Tl ad it
B LU BE R Rk b LA ks R R, R AR B
FARIRESHERE. T8k FR R ER MBS (AR R
Aok A 5 RS A R R L R RERR
TESF A B E 2R W 2 RAMRIR P B A
X = FF T REPEBURE, DA H A WU 4 B A P AL W
WORHERE R R M. B AR B I8 IS U5 A0 PE BRI IR 4 2R
R 13—14.

£ 13 FEsEHEERNBERIKIEAR
Tab.13 Dosage and test group of different functional filler

Tis Tis Ty Tis Ty Tz Ta1 Ta Tas

£k Bk R706 30 22,5 15 22.5 15 15 15 15 0

Va3 0 7.5 15 0 0 4.5 7.5 10.5 30

BEREIHER 0 0 0 7.5 15 10. 5 7.5 4.5 0

£14 RUEEAEHEEIRER
Tab.14 The performance result after optimizing formula

— jﬁig = e Rkt s Wk MU
Tis 1.5 4.3 6.6 75 168 h THH 6.41 0.168 0. 879
T 1.6 4.1 7.3 80 168 h TH & 7.84 0.158 0. 875
Ty 1.6 4.8 6.6 62 168 h TH & 8.88 0.163 0. 890
Tis 1.6 3.4 6.3 87 168 h TH¥ 5. 27 0. 166 0. 865
Tig 1.5 2.7 0.7 85 168 h THH 5.92 0.159 0. 885
Tao 5.0 3.2 0.7 83 168 h BHH# 7.42 0.166 0. 860
To 1.9 7.7 23.4 76 168 h BHH# 7.06 0.167 0. 891
Tz 1.5 3.7 2.6 69 168 h THH 5.55 0.143 0. 920
Tas 3.1 7.9 2.9 73 168 h THH 4. 29 0.220 0. 850

HZR 14 A SEORHFH R B B X T ST
PPEBEA EE A, R ANBR E A Tos, M35 A B
TR S HL R R R O (R R A B B B9 Ts
BIRAE — B S B PR T (B B BRROR I
AR FRAE Y. I Tos 1 Too ZHIRXIRAE 2R AT A0, SR DBy
FIRER R L 3. 1 I, M e ek vy S A0 R P P A
LT BB IR, T A Too 2HIRZR S5 RERW] , SR BTN
PAER TR ECO 1.1 I, BER AR AY ST b A RE AL

THEREE, BT L, A BENT = TR sk A B
I TR RE. Too» T Al T =FIEBHN BB TE
— R bX R PR AR R R B TR FEAE
R R B T 21 B0 B IE BE B0 SRR R LR P B
RIAR AR IR A A . R O R BRI 2 3800, BRI
FIFE SRR, S EES LASORAR S 4K, /)N
PRI FE AR IR B, U B0 T R T R A B
O T RS R 32 AR A . [5] P 3 I A B R B
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