
... v 
11 t.1mm:it.1~ bb'1~6Um.Jb6U1'16UeN nT~'OJ1-:i 

1"11tJ-rutJ -s-:i-:i1i.i a1i.i1 t.1m1l.JtJ '1t1~n t.1Lb6U1-:ivi1-:ivi'11-:i'l!'1'\.J~~ l!? 
' ' 

miJvi1-:ivi'11-:iL~mb'!l1-:ivi1-:iV1'11-:i'l!'1'\.J~~ \!? iJm1l.ltJ1~'1-:il°1'1~~1Li1i.im1~1-:iL~t.116tJ1~mf'IL~rlJ , 
'1!1i.ioX11 tJ ~1 t.115tJwm ~11f11~1t.1i6tJ1~m~11f11~h~nVJ·rn-U n~ Lf11-:i m-s"1-:i L'1~l.Jm11 'llt.11-:ivn111 i.in11n"OJ 

6Ut1-:Jml.Jvi1-:iV1'11-:i vi'1-:i1i.il"i1tJ1'utJ1-:i-:i1'Ua1'U1 t.1m1l.JtJ'1 t1 ~nt.1 bb '!l1-:iV11-:ivim-:i'll'1 '\.J~~ l!? 1'11l.J Lfl-s-:i m1"1-:i b'1~l.J , , 
n11 b oUt.11-:J'\"l1'j"1 b 'Uf111n'OJ'!Jtl-:J n )l.JV11-:!'V!'11-:! 1~ t.Jl!-J~ 1'1'\"l-rtllJ~ ~~-:! tltJ mrua1i.i1 t.lfl11l.JtJ'1t1~Jlt.1~ii"11'UtJwnmJ , 
'!Jt1-:it.11-:i'l"l111 V11-:J'V!'11-:J'V!l.J1t.Jb'1'!J rnb l'ltli.Jf11'\.Jfll.J 0<9>0<9l,0<9lol!? l'ltli.J n~Vi-:imt.1 - u1i.i1\J-:i - l.J~6U1l.Jl°i , ~ 

I U <0 

)~'V!11-:! nl.J.inl+ooo - <9lb+rnoo V11-:J'V!'11-:!'V!l.J1t.Jb'1'!J bf1bf1(9) l'ltl'Ufl'J'\.Jf)l.J 0(9)0<9>, 0(9)0\!?, 0<9l0bf1 l'ltli.J '11'\'V!'\.J -
' 

"" U oj tJ"" I L'!J1'\.J1t.J\3l'j" - '\"l'UL'1~'0Ji.Jtln -'V!i.Jtl-:1 'Stl 1~'V!11-:! nl.J.o+ooo - nl.J.bc:Hrnoo V11-:!'V!'11-:!'V!l.J1t.IL'1'!J bf1<9l~~ 

l'ltl'Ufl'J'\.Jf)l.J 0(9)00 l'ltl'U 1'1'11~'V!1.Jtl-:!l.Ji.J - V11-:JL.LJ'1'11'U~l'11Lll~L'!J1L~t.11 'j"~Vl11-:i nl.J.\!?+"'1100 - nl.J.<9>~+@"'11"'11 
' 

V11-:!'V!'11-:J'V!l.J1t.IL'1'!J rnl!:Ji'.i'.'.o l'ltl1.Jf11'\.Jfll.J o<9lol!:J l'ltli.J '11'11nl'l~Lb'\.Jn - L'!J1LlJLLtl1 1~V111-:i nl.J.<9>\!?+ooo -, 
q I " ~ 1J 

nl.J.<9>~+<9llri~ V11-:J'V!'11-:J'V!l.J1t.IL'16U rnl!?Ci'.'.@ l'ltl'Uf11'\.Jfll.J o@o<9l, o<9lol!? l'ltli.J 131111'111 -t11-:iLn'\.Ji.J1'V!1.Jt1-:Jf1t1 -
' 

l.J1'\.Jb~t.J-:J 'j"~'Vf11-:i nl.J.l!:J+octo-nl.J.l!:Jlri+oo~ tJ~mru-:111.J <9>,<9>~~ ~'U 

@.F111l.JLU'U111 

-r~u1'1ii'U 1t.1u1 t.1"1-:i L'1~l.J m-s 1.U t.11-:i'l"l1111 'Um f1t1l'1'11V1m1l.J L ~ti L lli.i m1'1i1um..1mLri ~ 
~ ' , 

'lh m vi~a Lm.oJl'l-S m 1i.im'j"U111'1n~ut.11-:i'\"l111m1aif-:i1i.imt.11 i.itJ w L VJ Pi11Xl.J1 n~i.i 1~ t.1'!Jt11 iXwt11 t.1-:i1i.imf11'~ , ~ 

LL'1~'1m'U'i.i~1-:i1 tl1t.11-:i'1"l111iJ1~mrn ~ti 1 olitJ-s~ LtJ'lli.i1i.i~Tu~1-:i1 ml.JV11-:ivi'11-:i~-:i1~~1L i1i.im1~1-:il!-J~l'l 
'\"l-rtll.J~~~-:i t1tJ mrua1'U1tJm1l.JtJ'1 tl~Jl t.J~vl1'0J1n t.11-:!'l"l111 L ~ atl11 tJ1 oilt i.J-:!11.Jel11.J1 tJ fl11lJU'1tl~Jl t.JV11-:J , 
mJ1.J'!Jtl-:Jn'Sl.JV11-:J'V!'11-:JoX1tJWLV1\31 

., •I ' lfl. 'JVl~u1::~'Hlfl 

"5'1-:i l!-J~ l'ltlU n )uJel1'U1 t.Jf111l.JtJ'1 ti ~11 t.J~vl1'0J1 nt.J1-:!'\"l1)1 LL'1 ~~ ~ ~-:J'\.J1.Jt11.J1.J'!Jtl-:Jn'Sl.JV11-:! , 
V1'11-:i L~t1a1i.i1t.1f111iJtJ'1t1~nt.1VJ1-:in'U'U LL'1~ L ll'U m1"1-:iL'1~l.Jm11 -li't.11-:i'l"l111mt.11 'UtJ-s~L Vlf'! 

m. "lltl'UL "llVl"lltl~~1'U 

~-ru~1-:i'i\J~~a..:il!-J~vitl't.JmruL'11vt~fft11V11-:it.11-:i'\"l111 '11'U1'U @,<9>~~ 9l'U 1~mb'Uu 
~ ' 

-s1t.1'1~L~t.1~~tJmruLL'1~.ue:i n1V1'U~V11-:i L Vlf1i11"1~1-:i 1 ~~1 L ll'U1 'Um'j"l!-J~l'l 1 iXL i.J'U1 tJl'\1lJ11 t.1'1~L~t.1~~LL'1~-:i11 
1me:in'111LL'U'\.J 

rn.l!:J t.11-:J'l"l111 
cl 0 

"" ~I ( ) d ,# • I :'I • I ~ .,,j t.11-:J'l"l111VJ1.J1l.J1l!-J'11'1L u'Ut.11-:!l!-J'1l.J Compound Rubber L 'l"ltl'!J'U~u L u'U~umruml.JV11~\J 

1 'U.Ut1 bfl. (9) 'OJ~ ~e:i-:i 1 oli11'1 n~u t.11-:i"W1 -s1 "0J1 n'l!l.J'Ul.J'1'Vlmru~'1-:iVJ~L {j t.i'U nu m-st.11-:i LL \'i-:itJ w L vif'11VJt.11i.i1m-:i m-s , , ' 
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r.n.r.n fl1'W1Vlflel'\Jflf1!.fl1'V'l 
' 

r.n.r.n.(9) f111'V1V1"1m.Jvi'11 'IJ (General Test) 

L ~m tJ'W f111fl1'\Jfll.Jflf1!.fl1'V'lEJ 1\H!·Jfll.Jvtl oUN~ l'l~'W1UB'IJ mru ~-r'\J-;J1\l'OJ~~ B·:m-;J \1~11 
, , '\J , " \J 

-;J1.:i"Vi~'iJ ~1LL 'V11.J'll'iJ\1~11-;J1.:iL ~ab oU1Ltl'IJ!i11'iJ~1\I EJ1\I Nfll.J~~1'Wf111fl\I 1'\J (Vu lean ized) .fl1 V b~.f111~L~EJ1 ni.J 
'U 'U 

n'\Jf111N~l'l~'W1Un'\J'iJU mruL"11'Vi~fltJ1'V11\IEJ1\l'W111 1'11l.J~1~'\J b 'WoUel~ r;n,(9) L ~'iJtl11 '1J'V1VlfleJ'Ufll.J'l'.M'V11\I 
'U ' • 

VJ~ n'1 1'11l.J11EJ f111 bL~~ l.J11'11;i1'W f111'V1Vlflel'U~ W'\J 111 'WL'iJ fl"111bL 'W'\J ~.:iii N~f111'Vl Vlfl'iJ'UbL~~ ~11EJ f111 
"' . 

'OJ~~el\1~1'WLflruo/i~ n1'Vi'WVl 11 LVl v ~-Su-;J1.:i'OJ~~ a.:itl111 EJ\11'WN~ f111'V1Vlfl'i)'IJ~\l'Vil.JV1Lfl'W a~a~11-;J1.:iL ~el'll a 
'U 'U 

fl11l.JL ~'W'1JeJ'\Jn'iJ'W~1 L 'Ll'Wf111N~l'l f111'V1VlflB'U'OJ~~'iJ\1~1L 'Ll'Wf111 LV1EJ'ViU1EJ\11'W11'1lf111 'Vi~'iJ -vitl1 EJ\11'Wb 'W 

n1 n'\J'll'iJ\l-Sfj~fl1l.J11tlel an 1 u-S'U1'iJ\IN~ f111'V1Vlflel'\J 1~ ~.:iii~-Su-;J1.:i'OJ~ ~'i)\l L U'W~1v-Su ~ Vl'Uel'IJ~1 b i~1EJ~1\1 '1 
"' "' I 

b 1.Jf111'Vl Vlfl'iJ'U L'iJ\l~\l'Vil.J Vl 

r.n.r.n.l!:l f111'V1VlfleJ'\JbL'U'\Jfl1'1.Jfll.J (Control Test) • 
~-Su-;J 1\1 '0J ~~ el\I LL ~\I LLN'W f111N~l'!a'IJ mruL"11'Vi~ fltJ1'V11\l EJ1\l'V'l111 'llel\l L 1\l\11'W~ N~l'l 
'U • 'U 

a'1Jmru~a~11-;J1.:i 1viv'OJ~~a.:i1~'\J zjmL'll1.:i'V11.:i-vim.:i a'IJmru~N~l'l -;ij1'W1'W~N~l'l LL~~1'Wnm~N~l'l1~ , \J , , 

i~L'OJ'W L~a1~~11~1\l 'Vi~el~1LL'Vl'W'llel\1~11~1.:i "11l.J11m.ff11'111'0Jflel'Uf111~~1'11~1'l~BV1L1m 1~v~11~1\l 
'U 'U 'U 

'Vi~'i) tii'1 LL 'Vl'W'll 'i)\1~11-;J1.:i i1~'V1B~ 'OJ~'lJ'i)~l.Jtii'Vl~'Wli11 'iJ ~1\l'iJU mru~N~l'l b ~atl11 'IJ'Vl~flel'\J'Vi1U~l.J1ruEJ1\l'W111 
'U • • 

~1m'Vlfl'Llfl1Lm1~"1a.:iri''IJ1~na'\J'lJ'iJ\1"111 (Thermogravimetric Analysis , TGA) ~.:iii f111'V1Vlfl'iJ'U 

'OJ~~a.:i~1 L 'Ll'Wm11viv-vitl1v.:i11..111'1lm1 -vi~a mJ1 v.:i11..11 'Wn1nu'lla.:i-S;i ~"11l.!Trnaa n 1 u-Su1eJ.:iN~m1 ... 
'VlV161eJu 1mviv~fo-;J1.:i'OJ~~eJ.:i LU'W~1v-Su~vi'1leJu~1t.if~1v~1.:i1 L 'Wf111'VlV1"1eJ'IJ LeJ.:i~.:i-vil.Jvi LL~~ 'OJ~~eJ.:i 
~Vl LI'! ~EJl.J'iJU mrum11i1V1~'Wli11'iJ ~1\l b ~ LLrl~11~1\l'Vi~'iJ tJi'1 LL 'V11.J'll'iJ\l ~11~1\I 

• 'U 'U 

1 'Wmru~~'Wli11av1.:i~~l.Jl'l11'0J'V1V1£'lau'IJ1mrum.:i'V'l111~1 m 'Vlfl'Llfl TGA i1'1J~mru 
' ll I ~ '1 I.I II I 1J' II , 11 IJQJ IJ QJ 4 'f II I.I 

CJ1\l'W111'W'iJ CJf111'V11~'\J b1 1'11l.Jbelfl"111Lb'W'\J N11'0J1\l'OJ~LL'OJ\IN~f111'V1Vlflel'U b 'ViN1'\J'OJ1\11'\J'V111'\J L 'V'lel b 'ViN 
, \J " \J 

-Su-;J1.:iLL~\l L 1\l\11'W~N~l'lvl1f111LLm '1J'IJ-Su'IJ1.:im1N~l'l 1viv~11~1\l -vi~a li11 LL 'Vl'W'lJ'iJ\1~11~1\l'OJ~L oU1vl1f111~l.J 
\I , '\.I " , 

~Vl~'Wli11av1.:ia'1Jmru~N~l'l b~'iJtl11'IJ'V1V1£'l'iJ'\J'Vi1U1l.J1ruCJ1\l'\lfl11~1m'Vlfl'Wfl TGA Bfl'iJV1\ltJBEJ (9) fl~\l • 
-vi~'iJ'OJ'W n11N~ m1~l.Jtii'Vl~'W li11 a v1.:iN~l'l'OJ~i1'1J1l.J1ruv1.:i-w111LtJ'W1'IJl'l1l.J~W'\J11 l'l 1l.JL'iJfl"111LL 1..1u • • 

r.n.<i'. m1~vi~.:i~umru 
~-ru~ 1\l'OJ~~'iJ\l LL ~\I LLN'W f111~ Vl~\l'iJU mruL"11'Vi~ ntl1'V11\I EJ1\l'W111 ~'iJN"'1111~1\I LL~ ~'W~'iJl.J~ 
'U • 

'OJ~ 1 ~~11~1.:iL.ff11'111'0Jflau m1~vi~.:i ~'IJ mru1~1'1 ~'iJVl nm 

a:'. OT':i~ ·U.JeJ 'U 
., 

~-S'U~1\l'OJ~~'iJ\l~\ll.JB'\J11Vf111~1\11 mv1 'W1~EJ~L1~1 @lcto 1'W lJ'\J'1Vl'OJ1fl1'W~\l'W1l.Jb 'W~ryry1 t'i'.:iil 

·' ' ... • ., .,J ) <i'..@l 'iJumruL"11'Vi~fl'W1'V11\IEJ1\l'W111 ('ll'iJ'Vl r.n.@l • 
.., Jf ("' .,J ) 'i ~I ,. ., Jf 

<i'..l!:l "Vi~fl;i1'Wf11161leJEJ1\l'V'l111 'll'iJ'Vl r.n.l!:l bVlmLvmu'Wmruvi.:i'W 
"' 

<i'..l!:l.(9) mru11.:i.:i1'W~~~l'lfl1m1t1N~l'lm.:iNfll.J1~ 

<i'.. h@l. coi ~eJ.:iijvi~ n;i1m u'W 1 rn'1~'0J-rrn~'W"il1n'1ll.J'Wl.Ji.'1V1mru ~1~u'lfimru 
d.11 , , , 

V1\l LL~'W~'\J Vl~BEJ1\ILL~'W1l.Jfl1'W.ff 'W r.n LL~~1'W~i1f111'1J1EJ b ~LLrl 
L 1\l\11'W~N~l'l 

<i'..hl!:l mriiL 1.:i.:i11..1~N~l'l1ll'11l.J11'1N~l'IEJ1\1Nfll.J1~La.:i 1viv~'iJEJ1\IN'1l.J"il1fl 11.:i.:i11..1 

~Lb'IJ11'1Jv1.:i'V'l111 
'U 'U 



- m -

l'i'eNi1vt~ mn'U b D'U 1 'll b'1~'iilfo b~'U'iil1 fl'Ul.J'Ul.J?f'Vlfl 'HU ~'S~'Utl~l.J1flJ 
di '\ , '\ 

EJ1-:Jbb~'U~'\J Vl~t!EJ1-:J'Sl.Jf11'Ui'U m bb~~ 1'U~i1fl1'S'1J1EJ1 '!Xbbrl 

b 'S-:J-:11'\J~bb tl11tl C.J1-:JV'l1'S1 
" " 

l'i'a-:ii1vt~ fl~1'U b D'U 1 rn?t~'iil~'ll b~'U"il1fl1: 1-:i-:11'\J~ Lb tl11tl C.J1-:J"tl1'S1 ... " " 
,, "' • I"" ., "'"" 1" I l'l1l.J'1m ci'..\!J.l!l.© 'Vl'S~'\J u'Sl.J1flJEJ1-:J~?fl.Jbb~~1'U'Vll.Jfl1'S'IJ1C.J Vlbbfl , 

b 'S-:J-:11'\J~~~l'l 
" 

ci'..m vt~fl~1'Ufl1'S'Vl~?ftl'Uf1flJfl1Yl (oLJa~ m.m) 
... I " 

~-r'U..J'1-:i\Pla,:i bb G'f~-:JVI~ fl~1'Ufl1 'S'Vl~'1tl'Uf1flJfl1Yl'IJa-:J atJ mru~1-:J "1 ~,:i;J 
"' lj(I " , I 

ci'..m.© ~~fl1'S'Vl~?ftl'Uf1flJ'1l.J'U~'Vl1-:JYl~fl'1°ml.JoLJtl m.m.© 
' 

ci'..ci'. 'Vl~fl~1'Ufl1'S-r'\J'Stl-:Jfl1'S~~l'l 
"" 

~-r'll..J'1-:il'i'a-:i bb?t~-:ivt~ n ~1'Ufl11fo1a-:i m1~~l'l'llt1-:i atlmruL?t1vt~ fli.11'Vl1-:i m-:i"t"l111~-:iaa fl 
" "" I 

bb~~-ru1a-:i 'i:~C.J 1: 1-:i-:11'\J~~~l'l 'i:~C.Ji111C.J~~b~ C.J~a ~1-:iuaC.J~-:i~ 
" 

ci'..ci'.. (9) 
.,J .1 '"' .. 'UtltlufliflJ'Vl~~l'l , 

ci'..ci'..\!J J1wunatlmru~a~'U (vt-W1 m tJ'Unfafl-rl-1) 
' 

ci'..ci'..m J1EJ1-:J"tl1'S1 (EJ1-:Jbb~'U~'U Vl~tJEJ1-:Jbb~'U'Sl-lf11'Ui'U m ) ~aatlmru (V1-J1mtJ'U , 
nb~fl-rl-1) 

ci'..ci'..ci'. '11'U1'U~'U~tlmru~~~l'l 
ci'..ci'..ct b~tl'U tJ ~~~l'l Vl~tl 'S~?ff1~-:J~~~l'l 

.,i,,.,. .. .,. ,, .... .,J ""' "" 
ci'..ci'..b 'Utl~~~l'l Vl'Stl ~'S-:J-:11'\J~~~l'l Vl'Stl bf1itl-:!Vll-11C.Jfl1'Sf11'Vl'iil~'Vl~b'\JCJ'U 

ci'..ct fl1'S&i~~-:i~i.Jmrub?f1Vl~m11'Vl1-:JC.J1-:J"tl1'S1 (oLJa~ m.ci'.) 
oJ 

ct.fl1'Sl'lid:U'S'U ., 
QJ O.c::t. OJ.cal 

fl1'Sl'li1'iil'S'll"il~m b 'U'Ufl1'S~-:J'U 

ct.@ fl1'Sl'l'S1'1'1tl'U~ fl'\.'}flJ~~11 tl bb~~ij&i 
' 

f1nJ~m13,1m1m1'iil~u 'iil~v11m1~3,1\Jl1a~1-:i~tlmru6'!1V1~fli.11'V11-:im-:i"tl111 Vi~~'U..J'1-:i~-:i 

l-lau1'U<V'a~ <i'..@ 'i:~C.J'iil~v11m1~3,1atJmru (9) tii''U ~a"ii'1'U1'Uatlmru~~-:il-le:i'll @oo lii''U (Lf'll'l.'1Ln'U (9) 1~-U~ , , ' 
~'UbD'U @oo ) b~al'l11"il?tt1'\J~n'l.'1flJ~~11tlbb~~n&i 

~fl'l.'1flJ~~11tl Lb~~ i1&i '1Jt1-:i'Vlnl'l1a~1-:i lii'a-:iLD'U1tlml-IV1~mflnJs;lm1!'l11'iilfo~1'U~fl'l.'1flJ~ 
' 

~11 tJ Lrn~ i1&i '1Ja-:iatlmruL'11vt6"flt11'Vl1-:im-:i"tl111 l'l1l.Jbtifl'111LL'U'U ~-:i"il~~a11atlmru~~~l'lLtJ'U1 tlml-1 

1 ., "' 'U'lltl'Vl ci'..\!J 

I I 

vt~n~1'Um1~e:i CJ1-:i"tl111 lii'a-:ii1f111l.J~fllii'a-:i f1'S'U01'U l'l1l.J'S1EJ~:::L~EJ~1 'U-LJ'a~ ci'..\!J ~-:i-o;i::: 
~ e:i11 ~tl mru L'11vt6" fli.11'Vl1-:J CJ1-:J"tl1'S1~~~1'l L D'U 1 tl!'l1l.JLfl flJs;l nTV!'U~ 

ct. m fl1'Sl'li1'iil-r'UV16" fl~1'U fl1'S'Vl~'1tl'U f1 flJfl1Yl 

1 SI .,j 

'U'llfl'Vl ci'..m 

... ' 
f1 flJ~ fli'Sl.J fl1'Sl'l'S1 'iil~'U "il~vl1 fl1 'Sl'li1"il?ffl'UV16" fl~1'Ufl 1'S'Vl ~G'f el'Ufl flJfl 1'W ~~fo..J1-:i~-:Jl.JfltJ 
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cv 114 II !I Cll11.1.,j 
'Vl'1fl;)1'Ufl1'Wl~G'l'il'\.Jrtrum'V'l 111e:i.:i:wm1:wmwrn.:i ri1'\.Jm'U m:w11ti~tb'ilt1~ 'U'IJffVI ~.m 

"' ' " 
bb~t ~m fl11Vl~G'l'il'\.JG'l:W'U°iVl1\lYJ~ fl~ ~ 'il\l b U'U 1 Ul111:Wbfl ru'1n1V1'U~'11V11''Ue:itJ mrub"11'VI~ ntl1Vl1\l t!1\l'V'l111 

' 
m:w b'ilfl"111 bb 'U'\.J ~\l"ilt~e:i11e:itJ mru~t:.J~l11bU'U1 U1111:Wbflru'1n1'Vl'U~ 

' 
ct.~ fl1111111"il1''U'Vl~fl~1'Ufl111''U1'il\lfl1)f:.J~l11 

rirutm1llm111111"ilfo "iltvi1m111111"ilfl'il'\.J'Vl"'n~1'Um11''U1e:i.:im1t:.J~111 Yi~1''U..J1.:i'°'\lll'il'\.J 

Q.I v ~ lloCil II II q1v.,j 
'Vl~fl;)1'Ufl111'\.J1e:i.:im1t:.J'1111 111e:i.:i:wm1:w'1n111e:i.:i ri1'\.Jm'U 1111:w11ti~trnt1~ 'U'IJ'ilVl ~.~ 

"' " 
~\l\lt~e:i11e:itJ mru~t:.J~111LU'U1 tJm:wLnru'1n1V1'U~ 

' 

ct.ct m111111\l1''Um1&i~~.:i~tJmru 
rirutm1:wm111111"il1''U '1tvi1m1m1'1"1'il'Um1&i~~.:ie:itJmruLG'l1V1"'ntl1vi1.:iv1.:i'V'l111 ~ 

' 
~fo..j'1\l"'\l:W'il'U1'UeV'il~ ~.ct 
" 
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