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ABSTRACT

Dynamic vulcanization of fluoroelastomer (FKM), natural rubber (NR) and high density

polyethylene (HDPE) with vulcanizing agent was carried out in the internal mixer at temperature
of 150°C and 50 rom. The obtained thermoplastic elastomer was cured and formed by

compression molding at 180°C. As a result, the product “thermoplastic vulcanizate” was
obtained with well compatibilized morphology; the plastic particles of 1 micron size were
distributed in rubber matrix where NR phase was distributed in FKM major phase. The content
of FKM and NR in the formular was altered as 60/10, 55/15, 50/20, and 35/35 %wt while the HDPE
content is constant at 30 %wt. According to the cure results, as the NR content increased, torque

tended to decrease as well as cure rate and cure time. Addition of organoclay brought about

higher cure time and torque. Increasing cure temperature from 150°C to 180°C resulted in
increasing cure time of about 10 times while having the similar maximum and minimum torques.
Thermoplastic vulcanizate showed good mechanical properties. It was found that
HDPE/FKM/NR 30/60/10 %wt had tensile strength of 11 MPa, elongation at break 150%, tear
strength 5 MPa, Harness shore A 90, the best resistance to gasohol 91/95/E20 at room

temperature (swelling of 1.1 times or increasing swell of 10%), and good resistance to biodiesel

B5. When the swelling was measured at 100°C, the swelling increased by 25% except in E20
where the swelling was increased by 45% thus this formulae reduced the cost by 25%. When
organoclay was added to the mixed rubber, the mechanical properties (tensile strength and
elongation at break) reduced about 40% but the hardness and tear strength decreased not
beyond 10% while the resistance to gasohol E20 and biodiesel B5 became better especially at
higher temperature and higher NR content. When NR content increased to 35 %wt, the
mechanical properties and resistance to oil were reduced; i.e. tensile strength reduced by 28%,
tear strength reduced by 20%, and hardness slightly reduced about 5% while swelling in E20
and B5 was increased to 50% and 70% at high temperature. Moreover, elongation at break
increased 33% and especially with organoclay, it was increased greater than twice and the cost
was cut by 50%. When comparing to the formulae without curing agents, the mechanical
properties, tear strength and resistance to all 4 oils were worse than those preparared by
dynamic vulcanization. The formulae with 10 %wt showed the most similar resistances to

gasohol and biodiesel like the cured FKM.
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30/60/10 17.30 55.43 7.19 12.34 1.37
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30/60/10 1.18 433 0.51 12.50 1.04
30/55/15 1.26 4.46 0.51 13.00 0.84
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Composition 30/60/10

HDPE FKM NR Ca(OH), Stearic TAIC DBPH clay
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11.70 1380 10 57.60 1.50 57 179 21.2

Composition 30/55/15

HDPE FKM NR Ca(OH), Stearic TAIC DBPH clay

11.70 1265 15 57.60 1.50 57 179 21.2

Composition 30/50/20

HDPE FKM NR Ca(OH), Stearic TAIC DBPH clay

11.70 1150 20 57.60 1.50 57 179 21.2

Composition 30/35/35

HDPE | FKM NR | Ca(OH), Stearic TAIC DBPH clay

11.70 805 35 57.60 1.50 57 179 21.2

3190 7: neraamsnfTeusimvessnavlges s GF600S AUgATE1NTIAA1)

Composition Cost
FKM(GF600S) 2300 bath/ 1 kg
30/60/10 1696.80 bath/ 1 kg
30/55/15 1586.80 bath/ 1 kg
30/50/20 1476.80 bath/ 1 kg
30/35/35 1146.80 bath/ 1 kg
30/60/10+clay 1718 bath/ 1 kg
30/55/15+clay 1608 bath/ 1 kg
30/50/20+clay 1498 bath/ 1 kg
30/35/35+clay 1168 bath/ 1kg
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! Nautiyal, P.C., Gondal, A.K., Kumar, D. (1989) Wear and lubrication characteristics of a methanol-fuelled compression
ignition engine. A comparison with pure diesel and bifuel operation, Wear 135 (1), pp. 67-78

2 Foulkes, F.R., Kalia, R.K., Kirk, D.W. (1980) Preliminary study of the corrosiveness of methyl fuel/gasoline blends on
materials used in automotive fuel systems, Canadian Journal of Chemical Engineering, 58(5), 654-659

° Yeager, C., Carreno, C., Zellock, C. (1991) Effects of alternate fuels and automotive fluids on engineering thermoplastic
composites, Annual Technical Conference - ANTEC, Conference Proceedings 37, pp. 1515-1521

N Pierce, R.J., Marshall, G.L. (1991) Effects of elevated temperature exposure to automotive fuel blends of rigid thermoplastic

polyurethanes, Annual Technical Conference - ANTEC, Conference Proceedings 37, pp. 1512-1514
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° Kathios, Daniel J., Ziff, Robert M., Petrulis, Algis A., Bonczyk, John C. (1992) Permeation of gasoline-alcohol fuel blends

through high-density polyethylene fuel tanks with different barrier technologies, SAE Technical Paper Series, pp. 1-14

¢ Kubo, K., Masamoto, J. (2002) Application of elastomer-toughened poly(phenylene sulfide) to gasohol material, Kobunshi
Ronbunshu 59 (2), pp. 88-92

! Thomas, Eric (1981) WILL GASOHOL AFFECT THE RUBBER IN YOUR CAR?, Materials engineering 93 (3), pp. 46-50

¢ Abu-Isa, Ismat A. (1984) Effects of methanol/gasoline mixtures on elastomers, SAE Special Publications, pp. 71-86
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(N 10), pp. 837-842

10 Nagdi, K. (1980) Effects of fuels on sealing materials, MASCHINE 34 , Nov. 1980, pp. 41-42
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a3197 1 i lunswluiniasnauuuunigly  Brabender Plastograph ﬁwmwaumaﬁqm%qﬁ 150
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A9 2: THADWIUNNTHENE

aln TRADWATHEN

AIHEN MR BB ULUNAINVDIBN M3IAA B UUUNAINVDIBNS

(Wl“?l) wuvlaiida Organo clay HUULAN Organo clay
0 L@y HDPE L@y HDPE
5 \dnesngaals \inenangaals
10 LANENTIINTG LANENTIINTIG
15 @3 Ca(OH), 3 &I%/10082I1819 1§y Organo clay 3 &21/10082%814
18 LANNIARLALIN 0.25 §IW/1008IU813 L6y Ca(OH), 3 8AW/10082I%19
21 LGy Talc 3 §I%/1008%e19 LW@UNIARLALIN 0.25 &I/ 10082
24 L6y DBPH 1 &214/10082%879 LGN Talc 3 8w/ 1008489
27 #18198an37N internal mixer L6y DBPH 1 &314/10082%819
30 1#181988N3910 internal mixer

ae. Vl@aauawﬂamgﬂﬁ’mmém Moving disk rheometer (MDR) ATIINLATIZAG Y

Scanning electron microscopy (JEOL JSM-5410 LV Model) IvnsaameuRwian dromsin
Fuomuminlwlulasiauman wdandeufa (sputtering) dasnasnewinllia mineseusuALEna
Mechanical Testing (fae28819Uas 305 WARANTWITHEN) NARBUUIIA laglouagin 1SO 37
(Type 1) nagauussdnia lasldunasgin 1ISO 37 (Type 1) nagaumsnudausidaausia layls
¥18331% 1SO 37 (Type 1) nagouaNUUD (shore A) laglouasgiu ASTM D2240

manageunsnwindudumsnsimsuinvesns lasldunasgu ASTM D471 m

gennd a9 d1a1 7 % waz 100°C 1uwan 7 7%

. " , W.

Auinadugas Swelling Index = —2 x 100
Wl

lag  w,= iusnvasenIiawulu

(%

W, = TRUNVBILIIRRILIN

HANIINAADY
NANINAFOURNUANIININTAY LaztSUI AN
FKM, NR nuU HDPE 533301 laglultidasaanlaa

NANIINARIN MAANATHENLI
4 Aa = A {6 o A a
a3l uazmskaufiiileseanlodasgd Susainaluann 3 laswaseanlodnliduladada
wedaanladn 0.1 wt% (winlddanmudeteanladginini UjiTendensnasguusimaii ld
prxsunaoduroidunslimannfanududonld) Wummaeseuidasduinlaseairaninlu
HDPE azilaunuiadiduanadindatSuimuansn 50 % lasdSinmensniaylidnataiandalSunm
- . - o ¥ - - P

nAnuadum liyigmnginaeunarzifinduanadiinmesuszmafiomaasgy nakwmzng
A A a & % = 'Y & A = =< A A = X
WaNUNAaT% R11InUNUaINAn 1w ra s U RAI LI NA LA INNTLITIDARBLITUTILITIU N1IAI

gﬂﬁwaﬁﬂﬁﬂ?mmwﬁﬂa@m 4-5%



MNINN 3: LLﬁ@\‘la“m%ﬂ“ﬁ%aﬂNL%ﬂ?LLﬂtﬂl’m’J’]NLﬂuwﬁﬂ

HDPE/FKM/NR System Tm (OC) Crystallinity (%)
30/60/10 with peroxide 130.17 47.154
30/55/15 with peroxide 132.51 53.480
30/50/20 with peroxide 130.83 49.984
30/35/35 with peroxide 133.51 51.021
30/60/10 without peroxide 131.17 53.276
30/55/15 without peroxide 130.83 54.807
30/50/20 without peroxide 130.50 55.589
30/35/35 without peroxide 131.17 54.314
Na‘ﬂ(ﬂﬁﬂ‘Uﬂ’]iﬂGE‘ﬂ
LﬁaLﬁ&lﬂ%&J’]mﬂ’ld (@l’li’]x‘lﬁl 4-5) 1381 scorch LLNzL’JNWﬂ\‘IEﬂﬁ@hLﬁ&J"I{% LL‘Nﬁ@]ﬁ

v 3 A a v . 3 n&’ 3 a é
wi luanad watlal@y organoclay 3 phr b scorch time Aandin wanaaslanas usdadge
A, a X a A v a X o A & X oA A a
XA IRTPUTIY LLiaumqaq@uLLqumwwumm msasgtiiadwiu 10 wiilaiugamaiiaszdain
150 °C 1iu 180°C
AN 4: LLamumﬁmuﬁ@msmgﬂﬁam%qﬁ 150°C lauLn3ad MDR

q

amuni 150°C
HDPE/FKM/NR tc50 tc90 ts2 MH ML
(Wt%) ( min) ( min) ( min) (Ibf.in) (Ibf.in)
30/60/10 17.30 55.43 7.19 12.34 1.37
30/55/15 19.41 67.49 8.11 13.51 0.94
30/50/20 18.48 66.14 8.07 12.02 1.08
30/35/35 24.43 66.54 11.55 10.06 0.31
30/60/10+clay 15.17 46.27 8.33 13.18 2.49
30/55/15+clay 21.30 56.10 9.40 12.24 2.18
30/50/20+clay 23.19 61.20 10.06 12.75 2.62
30/35/35+clay 25.06 67.10 10.41 12.09 2.91

NANINAROURNUGALTING

a

ﬂ’li@T’mLLsaﬁaLLam@”\igﬂﬁ 1 azwudwqmmaﬁﬁﬂ?mmmawgaaiia@aaLL@imaﬁisum’m
n' J o Y U XK A v 1 d' 2 v U =S d'
WNABIzT IAA M I Isasd Lt ud1aa e gaveN9fiNaNdIs DBPH ﬁ]ﬂ%ﬂ’m’limummamgﬂ
1 d' 2 v (2 =S d' d' 2
§IUgAILINTUGE DBPH+organo clay 2 IRAINIIFIULIIAIT IR I Iummzmgmmamawmﬂ
v v v 4 Q 4 a a =1 a o Qs lé 1
DCP ﬁ]ﬂ%ﬂ’m’limmmﬁauaUﬁﬁg@amﬁaamﬂa’m USunwmain  DCP JuUSunawdnadevinlaln
USuaiannndn 0.5 &ulu 100 ﬁauswaﬁqmmgﬁ 150 °C azvih e naunanoiduKg @9t DBPH
F91du@ curing agent ALANNZEUNINNIN DCP
mi‘nu@immﬁmu"mmmm@”&gﬂﬁ 2 wudwgmmdﬁwamﬁﬂ DBPH azlw@annusanssia
au“ummﬂﬁq@ ’Lummzﬁqmmaﬁwamﬁ”w DCP a:’l,ﬁmmswmiaumﬁmummﬁaﬂﬁq@ wanaNLie
- I . cm v X ve
SN AU 98N TITNT LN LU U IN UL TITAUBNA N LU AND LT UNA NN T T
mmﬁmm‘;mmmdﬁmmﬁ ANMVULTILITION Y miﬁﬂmmmmd’agﬂﬁ 3 wudwgmmdﬁwamﬁﬂ

DBPH azlianuudiussdumifnuiainniiga sasssandagassnsfnaasdis DBPH+organo clay N4



t;/d v I3 3 =S tﬁ‘ =) a
aaaqmumm‘[uw ANMALTILITIANW mmnmma@mmagmmamhmmmanaa‘[samma:ma

A a X 1 { Y 1 . 2 2
TITUTNALNNY W muqmmaﬁwaumﬂ DCP uazlainan peroxide 3zlianuudsussdunmsiinana
v Ai ' a & A a A ] s I3 [ d'
oy L‘W‘J’]:ﬂ’]iL“Eﬂ&lImi:W}’NI&ILE\IQE]TQGIWE]L&IG? s andmwank  anuLIIuEaIaIgUn 4
wuiwqmmaﬁwauﬁw DBPH, DBPH+organo clay, DCP uaz'l{ifia peroxide azlﬁdwmmuﬁagga
Infidsann

A

AN19N 5: LLamL’amﬁmuﬁ@msmgﬂﬁqmmu 180°C lautn3ad MDR

U

amnna 180°C
HDPE/FKM/NR tc50 tc90 ts2 MH ML
(Wt%) ( min) ( min) ( min) (Ibf.in) (Ibf.in)
30/60/10 1.18 4.33 0.51 12.50 1.04
30/55/15 1.26 4.46 0.51 13.00 0.84
30/50/20 1.43 5.31 0.55 12.39 0.54
30/35/35 2.33 7.20 1.25 9.21 0.22
30/60/10+clay 1.35 4.37 1.03 13.34 3.19
30/55/15+clay 1.41 5.11 1.05 11.58 242
30/50/20+clay 1.47 5.21 1.06 13.07 3.05
30/35/35+clay 2.00 5.53 1.1 11.69 2.41
14
12 - .
10 - - T .

Tensile strength (MPa)
(03]

=—o—withoutperoxide =—=—withDCP
with DBPH ===DBPH+Clay

30/60/10 30/55/15 30/50/20 30/35/35
Composition of HDPE/FKM/NR (wt%)

UM 1: UEAIANNFNRUTRINTEULTIAT (MPa)

NANIINARBUMINWINNULNR L8 95 91 E20 uaz luladiaa B5

mimwmmaluﬁwﬁuuamé’agﬂﬁ 5-8 wuiwqmmaﬁﬁﬂ?mmwaamwxlﬁaalia@amaz
a a a & o 9 24 ¥ o oA o & {
YSanmendsssunfiuduwazvin liamsuinesonslusindusiadng SLNNVTY I@]Elil’]x‘lﬁﬁiﬂ@l‘i
[ & o 9 . A - = a
30/60/10 ﬁ]ﬂ%mmimwmmalumwuuammwggmauﬂ Jafadnmadu organo clay aa"lﬂluggmma



300
=¢—without peroxide =—=withDCP
with DBPH === DBPH+Clay
< 250 -
5
M T T
§ 200 - i + = )
o e *
T 150 -
=
3
g
5, 100 -
=
3
M 50 -
0
30/60/10 30/55/15 30/50/20 30/35/35
Composition of HDPE/FKM/NR (wt%)
U 2: usaIANNFNRUTTRIM INUGUTIEAIUIA (%)
50
45 - k T
= 40 - }
é 35 -
< 30 -
o
25
=
U 20 -
2 s =4—without peroxide
= 1 ™
2 10 - —I—wthDLP
with DBPH
1 —<DBPH+Clay
0
30/60/10 30/55/15 30/50/20 30/35/35
Composition of HDPE/FKM/NR (wt%)

UM 3: usaIANUFNEUTYIANNLTILTIEIUNIANIG (N/mm)

s ldfanmsuanvessnsanssnitoiiad liida organo clay LLﬁ@NIﬁLﬁWJ"]E}‘%ﬂ’]ﬂTaG organo clay
‘ﬁns:mU@Taagjhmaﬁsim“ﬁaU‘Lﬁmdﬁmmwumu@iaﬁwﬁumﬂﬁu Lﬁaﬁmsmﬁgﬂﬁl 6-9 LREAINITLIN
madmaluﬁwﬂumﬁ@@mqﬁqm%qﬁﬁaawmﬂmaLﬁ@mimu"Lmﬁu 50% Lﬁal,ﬁﬂun‘“umanaaIi
GF600S lanlawizgas  30/60/10 + organo clay 3zlddmIinvasenslndifenuenivgeals
GF600S #mMsUMT9A 6  ugasmsuanvassnsluinadiusiasig e]ﬁqmﬁqﬁ 100°C  Fofuwaliiy
LﬁuLaﬂ?ﬁﬂﬂ’ﬁLL‘ﬁﬂ’NﬁﬂqM%QﬁﬁadLL@iil:lﬁﬁ’m’]i‘U’meEl’NL‘ﬁaJ“ﬁu‘[@Ug@li 30/60/10 waz 30/55/15
azlidmIuansedsdlilfin 50% §1e19§aT 30/50/20 waz 30/35/35 azlidmaniuvasmslaifiv
70% INNANILINVBILNITWUTIL19gaT 30/60/10 + organo clay azlwdmsuinvesenslnaifeg
nu mwxlgaa‘[i GF600S mﬂﬁ'qﬂ



100
90
80 -
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Z 60 -
-
= 50 -
E 40 -
30 —4—without peroxide
20 4 == with DCP
—e—with DBPH
10 1 —=—DBPH+Clay
0
30/60/10 30/55/15 30/50/20 30/35/35
Composition of HDPE/FKM/NR (wt%o)
::i R o 6 ~
E‘].JY] 4: LRAIAMURUNUDTUDIAINNLI
2.5
mwith DBPH (B35)
= DBPIH+Clay (B5)
2 | mwithout peroxide (B5)
n mwithDCP (B5)
=
EREIE
2
CERIE |
2
)
0.5
0
FKM 30/60/10 30/55/15 30/50/20 30/35/35
Composition of HDPE/FKM/NR (wt%)
U7 5: ugaauFNRUTBaIMILINTasealwihdululadiss
2.5
= with DBPH (E20)
m DBPH+Clay (E20)
2 - | mwithoutperoxide(E20)
% B with DCP (E20)
ERER
2
T 1 I
B
v
0.5
0
FKM 30/60/10 30/55/15 30/50/20 30/35/35

Composition of HDPE/FKM/NR (wt%)

a v o ¢ Y @ o <,
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mwith DBPH (gasohol91}

m DBPH+Clay (gasohol91)
without peroxide(gasohol91)

mwith DCP (gasohol91)

Swelling Index

FEM 30/60/10 30/55/15 30/50/20
Composition of HDPE/FKM/NR (wt%o)

1.5 -
1 4

0.5 4
0

30/35/35

A @ o g g’ a & 6
E‘]J‘Yl 7 LLammﬁuauwuﬁ“uaamsmmaamﬂumwmma‘[maaam

mwith DBPH (gasohol95)

m DBPH+Clay (gasohol95)
< without peroxide(gazohol95)
mwith DCP (gasohol95)

Swelling Index

FKM 30/60/10 30/55/15 30/50/20
Composition of HDPE/FKM/NR (wt%a)

1.5 I
I I :
1 I
0-5 _ l_I
0

30/35/35

i v o ¢ R 17
E'].JY] 8: LLﬂ@]\?ﬂ’J’]NﬁNW%ﬁ‘UE]\'iﬂ']il]')&]‘ﬂﬂﬂUqluuquuLLﬂﬁIGﬁaﬂags

NamsAnssUasmau las SEM

gﬂﬁ 9 wudﬁqmmd 30/60/10 & auNAVDILIY PatlIzanm 1 luavan ﬂi:mmﬁaglmwa

YRINARAN INFUILATNANRANRINNTOINNW 66 FaaARaINURNLALTINANG  LilaLfin organo clay

. = o | o '
31] 9c WA EDX Laad Si ez Al GﬁdLﬂ%ﬁﬁ@lﬁﬂﬂ“ﬂﬂd organo clay ﬂiz‘ﬂ']ﬂa%‘ﬂ'JLLN%ﬂ'N

FUhaLANDBPH (a) 30/60/1

Eﬂﬁ 9: UAAILATIFIIIVILNNNRNGY HDPE/FKM/NR

0 (b) 30/60/10 + organoclay
(c) Si mapping of 30/60/10
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AN 6: WRAINANITUINIING

B5 at 100°C
30/60/10 30/55/15 30/50/20 30/35/35
with DBPH (B5 100°C) 1.30 1.42 1.43 1.73
DBPH+Clay (B5 100°C) 1.26 1.28 1.40 1.71
without peroxide(B5 100°C) 1.45 1.56 1.59 1.85
with DCP (B5 100°C) 1.40 1.51 1.54 1.80
E20 at 100°C
30/60/10 30/55/15 30/50/20 30/35/35
with DBPH (E20 100°C) 1.45 1.53 1.59 1.71
DBPH+Clay (E20 100°C) 1.34 1.47 1.52 1.77
without peroxide(E20 100°C) 1.52 1.67 1.74 1.89
with DCP (E20 100°C) 1.48 1.63 1.69 1.83
gasohol91 at 100°C
30/60/10 30/55/15 30/50/20 30/35/35
with DBPH (gasohol91 100°C) 1.26 1.39 1.53 1.69
DBPH+Clay (gasohol91 100°C) 1.14 1.27 1.51 1.55
without peroxide(gasohol91 100°C) 1.38 1.53 1.68 1.79
with DCP (gasohol91 100°C) 1.33 1.48 1.63 1.74
gasohol95 at 100°C
30/60/10 30/55/15 30/50/20 30/35/35
with DBPH (gasohol95 100°C) 1.24 1.25 1.28 1.53
DBPH+Clay (gasohol95 100°C) 1.16 1.25 1.27 1.49
without peroxide(gasohol95 1OOOC) 1.39 1.45 1.52 1.68
with DCP (gasohol95 100°C) 1.34 1.40 1.47 1.63
dyduanimaaag

PNNFNTHA TPV Gfaﬂszﬂauﬁ’m HDPE/FKM/NR &asiulassinniin 30/60/10 30/55/15
30/50/20 wag 30/35/35 RANTALAIHNLAUNTZUIRMIHNFNIAA MTULLNAIA ﬁmiﬂagﬂﬁ’amﬂa{

8an ¢ DBPH a'm'lmmgﬂ"lﬁasi'mmlﬁ’aﬁ 180 °C %alﬁgﬂaé’mg'mﬁl,mmagkmﬂmwmm'n 1
Tunsaunszaneludlonansdin fuaasingsisasuasnanadnaunsadiuled Usunmudnly
wasanwaslontandaia 47-51% Lifsuudassnniniudsinmes  wafuwlivaasadaifia
myaagy aud@ianadainnuudiusds anuudsusIdumMsanInauazenuulsaaaadasns
synmaindunaziiiowdiy organoclay LL@iﬁmmwu@iaumﬁmummgﬁ{u anunululafiatazuia

v

lozad 95 91 E20 NUSNIMNITIINTIALal 10 wi% a:ﬁﬁq@lnﬁlﬁmﬁ'uﬂﬁdeIﬂIﬁﬂdgﬂ wazH AN
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t&/ a { a v { a a 1 v
ﬂ’]i‘]J’JN&I’]ﬂ?l%@l’]Nﬂill’]m&l']dﬁii&lﬁ’]@]ﬂdﬁaqm%ﬂull aum:ﬁqmﬂguqa NN3LAN  organoclay °]I’J£JEL‘V\

[
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mimua@aaﬁ'@ﬁqmﬁgﬁﬁmLLazﬁqm%nﬁqa

@i’wauqmﬂ%mmuﬁtﬁmﬁ’aa
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53500 (NR)EWgesls  (FKM)uagweawnau

4 Qy 4 a 1%
HDPE)o 19 1dFuauenames uwanadniaa luesn

% 1 o { %’ v
(TPV) @afigaauratolszmsne vld laerainuiniu

v o = 3‘1 Y v A
uaz‘mu@:m1azawum"lmmmﬂmm‘I/\IQaaTi Tavan

[

v v [ o a v

@unmﬁ@"lﬂ 25-50% ’Ed)ﬂ‘VN’LT'liJ'liﬂuﬁlNﬁiill"]ﬂﬁllﬂ%mlﬂ
= ) A a 1 2

UINDN 35% mmm“lmmmqmvmuga NIUNTZUIUNITUU

U

v
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5148 waziin NN UA
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d
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eAnYIAuIATINg auliansaegluaznmsnuiniuves
197go0 TsNUAIUNANVDIBNIMIIINTATIUA Hazwoa

an ¢ ¢ o s o
NAY 1Az Iunad Tﬂﬂﬂ']iwﬁﬂ’mﬂ'lhluclm‘UUWﬂ’Jﬁ

Aad
A5N1INAADI
0 1A HDPE 1A HDPE
5 wneavlgenls aneagoals
10 ANINEITUTIA IANENFTTUIA
15 1A Ca(OH), 3 phr. AN Organo clay 3 phr.
18 IANNTATIAYTN 0.25 phr. 1A Ca(OH), 3 phr.
21 1A Talc 3 phr. AUNIATALIN 0.25 phr.
24 1A1 DBPH 1 phr. 1A Talc 3 phr.
27 11181999n91N internal mixer 1A1 DBPH 1 phr.
30 1118199091 internal mixer

HDPE FEMNR internal mixer

Ca(OH), m
stearic acid
Tale L ]
organoclay _
DBPH

Rubber sheet ¢umessssssm  Two roll mill

Wﬂﬂ1§‘i’lﬂﬁ@x‘l!!ﬁ$3§]ﬁﬂiﬂﬁ

=

. :
& panenanamsnsgUngamgi 150°C

Q

30/60/10 17.30 55.43 7.19 12.34 1.37
30/55/15 19.41 67.49 8.11 13.51 0.94
30/50/20 18.48 66.14 8.07 12.02 1.08
30/35/35 2443 66.54 11.55 10.06 0.31
30/60/10+clay 15.17 46.27 8.33 13.18 2.49
30/55/15+clay 21.30 56.10 9.40 12.24 2.18
30/50/20+clay 23.19 61.20 10.06 12.75 2.62
30/35/35+clay 25.06 67.10 10.41 12.09 291

’0‘ wAa A
o Han1InaaauaNuAlrInNa

Tensile strength (MPa)

—p—without peroxide  —@—with DCP
—e—with DBFH —=—DBPH+Clay

30060010 30/55/15 30VE0 20 30/35/35
Composition of HDPE/FEM/MNE (wit®a)
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Y Y =2 A
738 DBPH %ﬂwmmsmuuimmqﬂ

300 -
m—peyithout peroxide  —=—with DCF
—#—with DBEPH ——DBEPH+Clay

Elongation at break (%)

30060010 30/55/15 30/50/20 30V35/35
Composition of HDPE/ FEMTME (wi®a)
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——withont peroxide
—l—with DCP
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Tear Strength (N /mm )

30060010 30/55/15 3005020 30/35/35

Composition of HDPE/FEM/MNE (wi%a)
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Composition of HDPE/FEM/MNE (wit%a)
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1A peroxide v 1MAANUUIIgalnaReany

25
= wath DEPH (E20)
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2 wowithont per (E20)
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4
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< 1 { o [l

e 1¥ifiuI0YNIAUea organo clay Nnszatedioglues
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