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Abstract

This research studied the application of polysiloxane-graft-modified liquid natural rubber
(PDMS-g-LENR) used as a coating material. The reaction of hydroxyl on the graft copolymer and
hydroxyl of polydimethylsiloxane (PDMS) with 1,6-diisocyanatohexane (HDI) was carried out in
the free-solvent system. The materials were coated on steel and tin sheet substrates. The mechanical
and physical properties of coated film i.e. hardness, adhesion, impact strength, bending and chemical
resistance increased with mole ratios of isocyanate group of HDI. The mechanical and physical tests
of coated film prepared from the reaction of PDMS-g-LENR with diisocyanate found that the
optimum result of this coating material is the mole ratio of hydroxyl grouto 1:0.75. This result
satisfied the requirement of the industries standard for the coating material of automobile industry

except the result of hardness test.
Keywords: graft copolymer, polydimethylsiloxane, natural rubber, coating
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A1514 2 NANTNAFOUANTATINAUAZNIINMENTNYDIAITIAADUAINAT 1N PDMS-g-LENR

mMruUa

Sample
Checking item 90
QAMHNIH a b ¢ d ¢ f g
Film Micron on tin
<50 Hm 47,48,45 47,4549 454340 48,4547 40,446,445  40,41,39  42,38,40
thickness plate
At 60°C (on
Gloss - 70.5 90.1 83.9 83.1 69.1 63.7 29.7
tin panel)
Pencil
Hardness (2 kg, marked- >2H <6B 6B F HB B H HB
broken)
Cross-cut
Adhesion 5 100/100 94/100 85/100 100/100 100/100 100/100 100/100 100/100
(Ix1 mm")
Scratch-
O] ] O] O] © © © ©
adhesion (1 kg)
Impact em (¥4, 500 g) >50 cm 5 15 35 30 25 >50 >50
Erichsen mm >7.0 mm 1.5 0.7 >7 >7 >7 >7 >7
Bending [ SO mm 2 mm 6 mm /© 10mm/X 4mm/© 2mm/O  10mm/X 2mm/O  2mm/O
Chemical 5% NaOH Spot
ermiea - X/0 00 o/A AO QX 0/0 XX/0
. test (RT, 48h)
resistance
Gloss/ 5% H,SO, Spot
¢ T - XX/O XX/O 0/0 AO® xxA OO 0/0
. test (RT, 48h)
adhesion)

NG Sample a= PDMS-g-LENR; purified
Sample b= PDMS-g-LENR; without purified
Sample ¢ = PDMS-g-LENR; purificd/HDI tijodasidn TagTuavea
OH:N=C=0 = 1:0.5
Sample d = PDMS-g-LENR; without purified/HDI Lﬁ"@é’ﬁﬁﬁ'?uiﬂ aluaves
OH:N=C=0 = 1:0.5
Sample e = PDMS-g-LENR; without purificd/HDI 1ijosas1duTns Tuavea

OH:N=C=0 = 1:0.25
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Sample f= PDMS-g-LENR; without purificd/HDI 1ijosas1duTnsTuavea
OH:N=C=0 = 1:0.75

Sample g = PDMS-g-LENR; without purified/HDI Lﬁi‘)i“i’ﬁﬁﬁ'?uiﬂ o luaves
OH:N=C=0 = 1:1

Hardness: 6H>5H>4H>3H>2H>H>F>HB>B>2B>3B>4B>5B>6B

© = Excellent 0= Good A=Fair X=Poor XX= Very poor

2. aveamainlgnsensauszrnandmlanednesivlalelelvenun

AnauifvesasindenifinIonin Taweanse 521319 PDMS-g-LENR; purified 1102
PDMS-g-LENR; without purified 1) HDI Tasiileld8as1diuTnsTuavesnyileddulansenda
voendwlIawedwes uazny lonsendaves OHTPDMS (11nTdi PDMS-g-LENR; without purified)
do Tuavosyilasdule o lseuunues HDI= 1:0.5 MAHAMINATOLVDY PDMS- g-LENR; purified
3240 HDI (Sample ¢) 11a2 PDMS-g-LENR; without purified 591U HDI (Sample d) WU
Sample ¢ HAIANNN (Gloss) MANULAI (Hardness) HALAINMINUADUTINTZUNA (Impact) ﬁqa
9 Sample d ogidntios uazdageniinsdifilidy HoI uAdetaedinslimnud
uazAIMInuasLsInTzunn i udefmuanunasgu

fofinsandinisdada  (Adhesion) NuEIet el i msTaaaRATY Mua
wasg e T5amMnua (1319 1) Fanwamsadaiilerfioy fu PDMS-g-LENR #i linau HDI

(Sample a 1@z Sample b) 3391908171831 HDI Hamelumstannvesansinde i IAULHY

Y
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< : : ! i
maﬂ"l@ﬂﬂuu LLZ’I%%"If‘Iﬂﬁ‘V]ﬂﬁ’é]UﬂWﬂﬁTluﬂ@ﬂﬁIFS]}NE]LL‘]J‘]J Erichsen (l0i¢ Bending WUNTZUVN

]
@ Ao w

13if19@ OHTPDMS 88n (Sample d) Hauadiums Idseianhszuniisisa OHTPDMS son
(Sample  ¢) 1AZNTNATOU Erichsen maaﬁaaEiNﬁ’qamﬁmdmmmyumuﬁﬁmuﬂ UANIT
NAToY Bending Fadosrumsnadeuiie1fiduiugudnata 2 mm wu Sample d i
iumasgu luvasii Sample ¢ aunsadalfsldilelfiduiuguinatsdigafios 4 mm
ity Tumsnageuanunusemsaiinui luanznsauaziua madadausiuTanzvoailay
#3019 1N PDMS- g-LENR; without purified 3911 HDI (Sample d) 1¥namsnagevani
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finuiidesndn Sample ¢ aluanznsauaziua
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E v
nnHan3RlGasensuiy HDI wuimeszuuiiinamsiae waz hifda OHTPDMS
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2 o { g A A ! 2 4
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ao & A Yo ' ' A %) a I
Tagluaddeiinuinie 196as1d1u Tag Tuaveny laasondavensi Inwedwes uay
1 a 1 1 v
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A A Aa wan A Yy o A A =\ a d = . A
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