UNAALD

A & ° v ° o 'y
NI mwmmu"twimmxlmﬂi:qﬂ@ﬂ‘*ﬁ'l,umzmumimmﬁmaummzuu
"lﬂmmﬂumiejumdﬁswmaﬂauwnﬁﬁamiﬁgjﬂizmum‘ﬁamvlwf lag 95388
AANWIIANNNTLANTIIRITLA U LAILRZNINGI BLUNIAN Lﬁaﬁ‘haaagmﬂﬁﬁﬁﬁuwﬁmﬁmﬁmaﬁu
laolginuzow 2.5 phr waziaunen 10 phr maﬁiwmaﬂawwnﬁgﬂﬁﬁmejﬂﬁamﬁm:uu
Vl:uiﬂ‘mWmﬁ@ﬂaﬁmﬁugﬂma%mﬁsm (MODE: TE) fN9#NI=zaud 2.45 GHz §13130
wlsifaumas Wit laaand 0 09 1,500 166  lagastinn1I@nuInINIIneaaad  Las
o a 6 =1 d' Lt o [ GIIQ/ U d'
LUURIRBIN A TAFIRAST  INNINaaadsazAnuiieny madlulasnnniawdly faw
RUITWITW 3 T, LATIRINNLANUAIINTITNTIAAOUNIIG MR laTIRIINNINRIUAG
muludununasaunNausa ladianasn (dielectric properties) d19n% Naf bHINNNINARDS
wmfﬁwé’amuvluimnWmmml"ﬁ@umaﬁiiumaﬂauwn@ﬂﬁﬁﬁauﬁamﬁwﬁm:mu NI
Kd'd 1 (2 % % dld 1 [ d' a A
AN MENAAMNAUININNGT 5 a3l |6 I@]Elﬂﬁ]ﬁ]El‘m\m"ﬂ&lNﬂ@]E]E]@]Tm’]iLﬂﬂﬂuLLﬂmqm%{]%J h
o a ' oA A& a a 6 ‘é a > d'
Aadlulasiaw  uazAENUR M BENAINVILNTTINTIAABNNIIG  (BINNTUSULRY
89AUTZNOLVBIFIUNEN) uaﬂmﬂﬁwudﬁmﬁjumaﬁﬁmﬂaﬂauwn@ﬂ@ylﬁwéﬁmu
o v a A Lo . J ¥ Aa &
Tulasnnaunsariliiiansbenloswuse (cross-linked) UMY H1IFITNTIRABNNIINN
L@&JL°11w"]@ﬁa:ﬁmmmmmmlummﬂsm‘é‘suwé’aamﬁi’aqgw%’uLﬂuwé'omum’m%aumrl
VAN A ' v @ o Aa & a ' W oA ' A ') A
AN lNRY FINAlAWAINUANUTaWNLAAT I NINATLG T Nadan T T laIN D Aa %
. . a & 3 -4 3 { o I o
Crosslinking tWdU%3a1N 0 mol/cm 113 1.85 x10~ mollcm’ LUaNRNAILLUNIGN 10, 30 LR
50 phr Iudmmaams”’iLmﬁzﬁl,%ammj‘Lﬁ‘flumiﬁﬂmnﬁagé’nmm:msm:mﬂqmugﬁvlﬁ
= = Qs o = o g n:l'-y
WS UALUNUNAINNNINARaY et IdneNataIninad b lastannilanhl wazaunu
YDITWINW ﬁﬁwa@iamim:mUqmvs{]ﬁmﬂu%uammaaumaﬁiiumaﬂauwncﬁ Tagld
T D UATITIAAVNNITIO IUNNTIA T WA EANNLUUINRINNATHAARATNLIT  aNIAY
miﬂ‘s:mﬂqm%{]ﬁmﬂlu%umaaumoﬁ‘ssw’maﬂauwnﬁﬁ"lﬁaa@ﬂé’mﬁ'umsmaaa
ﬂsﬂﬂ‘*ﬁﬁmaaa\iﬁ‘mwujﬁvl,@i”mmm’i%’aﬁﬁ]:mmsnﬁﬁvlﬂﬂi:qn@ﬂ%ﬁn%%’um:munnmgﬂ
maﬁismwmumﬂq@lm%msmiavlﬂ



Abstract

This research study on an application of microwave radiation for pre-heating of
natural rubber compound for the purpose of pre-heating before vulanisation process. The
natural rubber which was compounded with various additive, sulfur 2.5 phr and carbon black
10 phr similar to solid tire product, was pre-heated by microwave radiation using a
rectangular wave guide system (MODE: TE,;) operating at frequency of 2.45 GHz in which
the power can vary from 0 to 1,500 W. The experimental and numerical were studied in the
present work.In the experimental, the influence of power input were examined. Results were
discussed in views of the thermal properties, 3-D network, dielectric properties and chemical
structures. It was found that microwave radiation can be applied to pre-heating natural
rubber compound before vulcanisation process. Microwave radiation was very useful to be
able to pre-heating natural rubber compound that has thickness greater than 5mm. Cross-
linking in natural rubber compound may occur after pre-heating by microwave radiation
though FTIR measurement. There were a few effects of carbon black content on
crosslinking after applying microwave radiation that is % Crosslinking increased from 0
molicm’ to 1.85 x10" mollcm’ after adding with carbon black 10, 30 and 50 phr,
respectively. Moreover, natural rubber-compound without carbon black showed a lower heat
absorption compared with natural rubber-compounding filled with carbon black. This is due
to the difference in dielectric loss factor. In numerical work purposes to study temperature
propagation of natural rubber compound under microwave pre-heating. The influence of
power input and sample thickness were examined after applying microwave radiation to the
natural rubber compound samples. The numerical results from this study are able to explain
behavior of temperature propagation as well as the experimental results. This preliminary
result along with the fundamental study of microwave radiation to pre-heating natural rubber
compound is considered to be useful information that can be applied to rubber processing in

industries.
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