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Effects of Coating Thickness and TiO, dosage in Polyurethane Coating on Solar Reflective Index

and Adhesion of Wood-Natural Rubber Sheet

UTA 1HULITOINT I (Natita Hamaviriyapornwattana)* t0n%4e Juan1al (Ekachai Wimolmala)**

o

a) Q‘{ wva
B3¢AnA HUINHY (Teerasak Markpin)** mﬁﬁqm AUUAAUAN (Narongrit Sombatsompop)***

w \l
UNANEo

Aawv SR a A a a a = o a A A

MuAseAnEWaveIRNUHIIRIAdoUNeaYs MuazlSinaws Innuilon laoen lad luidundon Niide
wvAa 9 v A a J =< [R-% a dyd' 9 a 2 ~

auiiamsazdoussdoriaduazmsdamezvoumuiaqrauessssunataznos 1 Taomudsnams Innuiioyle
v Vv v v
ponlyd 911,3,5,7,9 18z 15 dyuaniminaiswedgsmu 100 dau nazdSuldeunanurnAunaeunedagsmun
130, 150, 200, 250 1@z 300 luATOU WAMINARBI WUN ﬂ'1azﬁ’au%&?Ta1ﬁ@1ffﬁumﬁamﬁauwaﬁg?mumaﬁaﬂwtm

a dy d' YA 1 A d? a ~ 1 ] d' a
81955 5uArauNavane ld T A uN Y U vl ans Inn ey ua lin/dsundasarnanuvuiveann
dy 1 a a a [ [ a 8 [ 4
waey won il linumsvgaaenAuAdoUNDAYSIMUUULALTIAENEITNIA TAoNAMTIANMEFIRIINUR

wasgu uaz hinusesuand 1veIHIAROUNDAYSINUHAIINKILMIAA A

ABSTRACT
This research studied the effects of coating thickness and Titanium dioxide (TiO,) dosage in polyurethane
(PU) coating on solar reflective index and adhesion properties of wood-natural rubber sheet. The filled titanium
dioxide powder content was varied at 1, 3, 5, 7, 9 and 15 parts per hundred of polyurethane. The PU coating thickness
was varied at 130, 150, 200, 250 and 300 microns. The experimental results suggested that the solar reflective index
increased with increasing TiO, powder, but did not change with varying the coating of PU. The adhesion properties
of the PU coating on wood/natural rubber sheet passed a standard peel test with no observations of cracks under a

bending test.
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Ingredients Content (phr)
Natural Rubber; STR 20 100 Part
ZnO (Zinc Oxide) 33.4
Steric acid 134
MBT (Mercaptobenzthaisoles) 3.4
DPG (Diphenylguanidine) 1.4
Sulfur powder 450 mesh 20
Silica (TOKUSIL 233) 45.0
Wood Sawdust 40-80
Iron Oxide Red 690 B 4.0
Silane (KBM 603A) 0.5%
by weight
sawdust
UV Stabilizer (TINUVIN 234) 0.1
Anti-Oxidant IRGANOX 1076) 0.1
Anti-Ozonant (Enhance) 3.0
Flame retardant (APYRAL 40 CD) 100
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PU Coating
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d' 1 Y [TR= a J a A a a A .
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Solar reflective at wave length (%)
TiOz powder content in PU coating Visible wave length NIR -IR wave Solar wave length
(%wt of PU coating) at between length at between at between
380 — 780 nm 780-2100 nm 190 -2100 nm
0 9.50 27.99 18.48
1 10.14 27.28 18.44
3 11.57 29.78 20.36
5 12.71 29.78 22.06
7 14.99 36.20 25.20
9 15.94 37.61 26.35
15 17.87 40.11 28.54
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d‘ 1 9 v A a a A a a A~ . A a A
MIN 3 ANTACNOUITITDINAGUDINAUAADUNOAYITINUNUA TlO2 NUADANUUUINIUAGDU

TiOz content in Coating thickness % Solar reflective at
polyurethane (ltm) wave-lengths
coating
(%wt of PU coating)
Visible wave length NIR -IR wave Solar wave length
at between length at between at between
380 — 780 nm 780-2100 nm 190 -2100 nm
0 130£10 9.50 27.99 18.48
130£10 17.95 40.20 28.61
150 £10 17.87 40.11 28.54
15 200 £10 17.84 40.48 28.7
250+10 17.72 40.47 28.63
300£10 18.09 40.40 28.78

d' 1 =< [ Y ay ~ A a g a a A a .
M1319N 4 mmiﬂmmzuazﬂﬂiﬂwawmmmmmaaummﬂwaagﬁmummum T102

Properties
TiO content in polyurethane
Thickness of polyurethane coating ?

(%wt of PU coating) Surface adhesion Blending

0 SB* Non crack

1 5B* Non crack

3 5B* Non crack

130£10 5 5B* Non crack
7 SB* Non crack

9 SB* Non crack

15 SB* Non crack

150 £10 15 SB* Non crack
200 £10 15 SB* Non crack
250+10 15 5B* Non crack
300£10 15 5B* Non crack

*5B: High adhesion
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