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ABSTRACT

Thailand is considered to be one of the most famous major rubber distributors in the
world. Most of the natural rubbers in Thailand are generally produced for automobile industry,
construction industry, agricultural industry and etc. One of the excellent properties of natural rubber is
its low electrical conducting, which can be transformed and made as insulator. In this regard, we try to
study and modify natural rubber in order to apply as a high voltage electrical insulation. This insulator
can be made by combination of natural rubber and Ethylene-Propylene Diene Rubber. These
combinations will naturally make the insulator more resistance to thermal degradation and ozone
more. This research is aimed to make an experiment on natural electrical insulator by combining
natural rubber (NR) with Ethylene-Propylene Diene Rubber (EPDM) with the ratio of 100/0, 80/20,
60/40, 50/50, 40/60, 20/80 and 0/100, respectively. All rubber compounds were mixed through two
roll mill to prepare vulcanized rubber compounding. The electrical properties of resulting rubber were
investigated. It was found that the surface resistivity and dielectric strength of NR/EPDM (80/20) was
0.8 x10"° Q/cm’ and19.64 kV/mm, respectively. This dielectric strength was higher enough to be an
insulator for high voltage pressure at 380/220 Volts. The mechanical properties of the rubber
compounding were observed. It was found that mixture of EPDM 50 wt% showed the highest
hardness of 63 Shore A. The thermal properties are incredibly important for the resistance

improvement to thermal aging of natural rubber.
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3 19 2-6 AAUATDA Moving Die Rheometer (MDR)

2.7.2 m3e 1 uazmsutlananinns i
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3 Y
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7101 2-8 nAAIMINATOUNTWINAY (Breakdown)
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1] v 9
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Y v 9 [l
3) Humidity ANwsuinaliunAIvesiaaiilia Dielectric strength aAag
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k4 v
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Measurement of surface resistivity
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3.1 IngAunazasAil

3.1.1 Jaquaga1sinil
1) 8195554510
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[

Yo 7 a o 3 o Jo Aq ¥
"lmummmgmiwwmﬂ UVIYN Iﬂa‘]Ji’Jﬁ ADULIUATUET 9109 )UK ITU (TﬂEJEJN EPDM ‘VIGI,GI)'

9
Av A

Tuan3detiituasiia Vistalons601
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- MBTS Taglasuanueymsizvion uign ned'ldd $109 dea1s MBTS iWuaisds
) [ 9 o @
FM5UMS cure Iaalsiiuzou
Yo J au o w & I o A
- DPG Tagld5uanueunsizran usEm fed Wi $10a ears DPG Hluasdusuasy
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AM5UMS cure Iaalsiiuzou
Yo ¢ Ao & P ) g a
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d‘ [ 1 A 9 4?’
M3199 3.1 daaaunaua it g lumsvuglens

Jaquazasal qmﬁ 1 qmﬁ 2 qmﬁ 3 qmﬁ 4 qmﬁ 5 qmﬁ 6| gasii 7

phr phr phr phr phr phr phr

#FITUBIA (STR20) 100 80 60 50 40 20 -
prensauInsnauledu | - 20 40 50 60 80 100

(EPDM)

ZnO 5 5 5 5 5 5 5

Stearic 2 2 2 2 2 2 2

TMQ 2 - - - - - -

6PPD 2 - - - - - -

MBTS 1.2 1.2 1.2 1.2 1.2 1.2 1.2

DPG 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Sulphur 2.5 2.5 2.5 2.5 2.5 2.5 2.5

o { { Ya o
3.1.2 ginsainasnioslion 153iy

] Y
- 1A309UANANNNAYY (LAB TECH ENGINEERING COMPANY LTD.)

- 1050999 1a1a5an (LAB TECH ENGINEERING COMPANY LTD.)

1a 0'9; [ a
- iR ugUesue nAeXe1aXge miny 20X20X0.3 udAag

- 170NN NIEZIAAI U981 (GOTECH GT — M2000)
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Y
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d
3
d
3
FoaioTannunanuasus i lWih (High voltage breakdown tester 100 kV )
d
3

A
y
- IR ﬂﬂﬁﬂﬁjﬂﬂﬂml‘ﬁﬂ 1411 Shore A (PACIFIC TRANSDUCER CORP.)
A
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- insedlinYaauianiennudou
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3.2 YUADUMIAWHUNIY
3.2.1 mamsonIaguasansial

M3197 3.2 oA AUV TdAIaz TIANLARZ TR

Taquazasall qm*ﬁ 1 qmﬁ 2 qmﬁ 3 qmﬁ 4 qmﬁ 5 qmﬁ 6 qmﬁ 7
N3 n3u N3 n3u N3 n3u N3
YNBITUBIA (STR20) 250 200 150 125 100 50 -
erendau Inswaulady| - 50 100 125 150 200 250
(EPDM)
ZnO 12.5 12.5 12. 12.5 12.5 12.5 12.5
Stearic 5 5 5 5 5 5 5
TMQ 5 - - - - - -
6PPD 5 . : : - - .
MBTS 3 3 3 3 3 3 3
DPG 2 2 2 2 2 2 2
Sulphur 6.25 6.25 6.25 6.25 6.25 6.25 6.25
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. ) .
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a

1 v v
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U

a

DT TN S o 4 0 o
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3.3 35MInaasy
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3.3.2 mnaaeuanian lnih
9
1) MIIAAIANNATUMUFIN YA (Surface Resistivity Measurement)

g 1 o Y] ' Y a di’ a Y 9}&91 A A
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2) M3amanuaInuaeusau 11 (Dielectric Strength Measurement)
Qy 1 o Y] 1 1 @ st/ 9
Fuauneuninisianinnuasnuaeusiau i 1¥suauvuia ndeXen

4 4
WAY 10X10 1UANAT 1azlinunUseam 03 1UAINAT 9INTUINFUIUAIDEG1 DU
J 1Y 4 ay 1 1 o o
gunsainageu Tasliusesau Wi lUi5eoq auFuauhiaunsanuasusedu i lduaz i 1@
4
a <] 1 1 Y v o A
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v
(Y4

VUADUMIAUTUNIUT 5 : MIIamANNAINUasuIIau Wi

HHUE19A93

Y
 Funuviia ﬂ%)NXEJ'I’J AU 10X10 FUANAT LAZUANINNU

5L 0.3 B UAIAT

A 4

2
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%

9 9 v
— nadouFunuaIgaluiuiy Nguugiides (25+5) °C

A 4

JANNUAINUAD

ugasiu Il

«— IAT0INATOL High voltage breakdown tester 100 kv AEHARIEIY
= 4 A dg’ o 9 @
5kVA Llﬁgﬂi\l@m@iﬂﬂﬂﬂi\lﬂ1§L‘W3J"U°LJ6UEJ\‘1LLi\iﬂuul‘V\lﬁ'lﬂ'JEJfJ@51 500
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ule Y 1 4 Qy
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TA95ad 0.25 117
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517 3-5 naasmsnaaeuaNUAINUAB I Y Tl

3.3.3 MSNATOUANINUTY (Hardness)
Qy A 9 o v @ S & Y 1 o A Aa 9
FUNUN 1FF1H5TUIAANUUVIFIAIANVAIUNIUADLTINTERINAADIRINTIIVI819 1Y
I 4 [ < { v W Qy
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v
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= _ 9
Unnvoya
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3.3.4 MinagevaN AN NANNTOU Thermogravimetric Analysis (TGA)

a L4 [ | g} o 4
MIIUATILHAIY Thermo — gravimetrical 1 ianslasuutasimiinvesasiiolims i

=
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a o & A o 9 2oz Yo 9)3 ' a9
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@ Qy ~ ) Y 3 Qy 3
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v

£ '
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317 3-7 udaAnT 0B MINATOVTNIANAINI DUAIYIATOIThermogravimetric Analysis
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‘]J‘Vlﬁ 4 NAaNMIIVUATNIIUAIICHING

Snszideyaluumilizidoyai ldnnmswiennun liihaneasssuna Taoldo
BTN TUENEPDM audas a1l NR(100), NR(80)EPDM(20), NR(60)EPDM(40),
NR(50)/EPDM(50), NR(40)/EPDM(60), NR(20)/EPDM(80) ttaz EPDM(100) #1N&1A1 W15
nagevauiiamaliih nacevanuuis naznagevauianinnuden uazhwamsnadoud

[

kY a 4 tﬂy
TR ns1eH aail

4.1 MInagaUMIHIMHInazanIglveena
4.1.1 ManadeUMIHIgavglnaznanigilvotsnsssumnanausisensau Insnau la

91U (EPDM) Ndadu NR (100)/EPDM (0)

'N;). Test Date  Matenal Testing TimeTemperature MH ML  ts] ts2 tc90 tc100 CR@Pmax
ms °C dN-m dN-mms ms ms ms dN-mfsec
1 11{21;‘20035’1’1{20}"E M 20:00 160 46,9034 8900:37 0:401:44 423 0.000
GOTECH 100/ 0
s0.om 5 . ; . _ ; ; — %170
e i - - ; ; ; ;

Y| NSRS RS YRS S SHENRSEP TR TR TR NSRS .

o Gy B SOl SR T e BN (e LI (S RS O S e e LR | S

120 i : A —— S T N —

12:00 16:00 20:00

31U 4-1 aaansimsnadeuMsvIgaguazAINIgvoIe NI TUTIAHTUI I NTAY

[

Twsnauladu (EPDM) Adad11 NR (100)/EPDM (0)
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4.1.2 MINATOUMIHIQUMYNLAzIA N Yo NsTsumARaunenTau Tnsiau la

U (EPDM) NdAdIY NR (80)/EPDM (20)

ﬁo. Test Date  OperatorMatenial Testing TimeTemperature MH ML  ts1 ts2 tc10 tc50 tc50 tc100
ms °C dN-m dN-mms ms ms ms ms ms
1 DIJIMOBNATMEBE;&S 10:00 160 58.2716.2370:36 0:380:44 1:08 2:25 609
GOTECH
70 °C]'!'0
56.0) oo {136
420.....,“.§.‘. ""'E"""“'t““"“"."‘“'“" : 102
bl O anaa .é.........E.____.__‘.i....... .E {34
0 ’ 2 ll_lf_‘ T 600 8 LI'J(J 10:00
JU7N 4-2 uaaansMMInaapUMIHIRUNYULALIAINIUVBWNTITUTIANANE DN TAY

[

Tnswau'ladu (EPDM) Ndaadu NR (80)/EPDM (20)

4.1.3 MsnadoumsrigamginaznanigluessnsssumandueuenianInsian la

91 (EPDM) NdAd71 NR (60)/EPDM (40)

No. TestDate Material Testing TimeTemperature MH ML ts1 52 tc90 tc100 t@CRmax
ms °C dN-m dN-mms ms ms ms ms
69 [10
1 IIQIQOOSmJUJEPDM 2000 160 34.1854.1950:33 0:392:.07 7:22 1:.05
GOTECH
A T : , , ——y30
36.08 _. .......... .._ 136
27.0 --{102
U:]) IR SN PRI AE SRS St SCROIES RUSTRSSOR SRR ,. ......... EOEREEES et 1 ]
757 DR (N, SO U, - SO SRR NSRS . WERUIRS. NSO 434
0 400 800 12:00 16:00 20:00
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[
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4.1.4 MINaToUMIHIQUMYNLAzIAIngvee ST sumARaunenTau Tnsiau la

U (EPDM) NdadIU NR (50)/EPDM (50)

No. TestDate Material Testing Tane Temperatwe MH ML ts1 52 90  tc100
ms °C dN-m dN-m ms ms ms ms
1 01/12/2009NRS0/EPDMS50 5:00 160 55980 B.293 033 036 205 427
GOTECH
dN-m S 92

70000 S . . : : : . , 170

JUN 4-4 uaaansMMINaadUMIHIRUNYULAZIAINIUVBWNTITUHIANANE DN TAY

[

Twswau'ladu (EPDM) Ndaadu NR (50)/EPDM (50)

4.1.5 MsnadouMIIgamglnaznanigluessnsssumandueuensanInsian la

91 (EPDM) NaAd71 NR (40)/EPDM (60)

No. TestDate Material Testing Time Temperatre MHE ML ts1 152 90  tc100
ms °C dN-m dN-m ms ms ms ms
1 OL/12/2009NRAO/EPDMS0 500 160 54754 9597 032 035 219 256
GOTECH
208m &, . , , , . . . C170

o e , ......... ,. ......... ... ......... 68

28
0 1:00 2:00 300 4.00 500

mn sec

717 4-5 naansimInaaeUMINIgUMYLANANIF Ve BT TUMNANTUI BN T Y
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[

Twswau'ladu (EPDM) Ndaadu NR (40)/EPDM (60)
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4.1.6 MINATOUMIHIQUMYNLAzIIAINIFIVeNsTTURARANIeNTaY Tnsiau la

U (EPDM) NdadI NR (20)/EPDM (80)

No. TestDate Material Testing TmeTemperatore MH ML ts1 12 90 <100
ms °c dN-m dN-mms ms ms ms
1 OU/12/2009NR20/EPDMBO 500 160 442675429034 037 210 426
GOTECH
dN-m S' 9.

55, : . : . . : : - 170

0 1:00 200 300 4:00 500
mifsec

317 4-6 vaaansmmInageuMIMIgUNYTLAzIAINIF Ve NTITUNANTUIIENTAY

Twswau'ladu (EPDM) Ndaad1 NR (20)/EPDM (80)

4.1.7 MsnadoumsrIganginaznanigluessnsssumanduesensanInsian la

91 (EPDM) Ndada11 EPDM (100)

]‘i‘o. Test Date Matenal Testing Time Temperatere MH ML ts1 52 tc90 tc100
ms °c dN-m dN-m ms ms ms ms
1 01/12/2009EPDM100 5:00 160 35750 B.248 1:.02 1:12 426 5:00
GOTECH
T, . : ; : , , 9
"":":;_',:;]136
---f102
--168
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0 1:.00 2:00 300 4:00 5.00
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[
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