WBINA TUIUITTA : DNTWAVDITITAUAUNLNAADNTZUAINGT ANITATFINALAL

auiidnsidenanmuesszuus Rend (EFFECT OF FILLERS ON
RHEOLOGICAL, MECHANICAL AND DEGRADATION PROPERTIES

OF EPOXY SYSTEM) 01915613011 : faemeans1nisd as.gie fifn,

125 w11, ISBN 974-533-533-9

9 IBR]
Ay A < A a

il lddnunadnuagnszuainevesdiensn@uutlaiudnlends vaz 1
I v Aa 1~ =1 ) 9 v a A 9 a wAa
avuuamsduaulaonToumeudumslsasauaunlslugaavinisy 4 wila guauiia
a ag ~ A 9 9 9 Ea=1 P ag AA A
IFanaveeszUudNendasunsIalei louniRewe1si)  MwssuanszuudNensIANES
v Aa 9 A o I A === as ) < 1 A o ~
duay Tagldasaliniuda 3 530U Ao NONB A LAy AIRVINETNTEHINNDN N A
=\ dy 9Y o = A = L= ~ =\ 4?1 a
Aog  usnIN ldMInMsAnEIMIEeNanINUed Ievo1TH NS euduluanzsITuma
sznoudlsanzdonanmnalaudaluannemasssuna  annzsslunsoussanin
-y 1 :I 9 a 4 aa
01mMA Msianay waz Msusluin Tagazlenmsiasigrineanaryielunsilseuianans
NAADY
aramsiaa dil mTe Instln wudwilaiudilends uaz idaee luaunsea 'l

I uasdudunuyInlo nstnluszuudion® drumsAnEIGUTMIUTIAIVDITLUY

S A

] v A ' (XY 4 a o aa 1
%‘W@ﬂ“l)’ ummﬂ’mmamuwmﬁuuﬂﬁﬂuw!ﬁ)u “dﬁﬁWaﬂ13'J!ﬂﬁ']31’11/]']\111'9@1/‘1“3133830?3']

D

a

0 3 o -4 "o A v A 1
DQUNYN 50°C (ts0"c) 1AL T2ILININITHUINT (teyre) ﬁuagﬂmuﬂmmmimmmﬁmefm

Y
wenlae ludusgiulTuavesasdidy nansnaassaniamananuuiluiudlzvas

U

s

o ' A 9 = = Yo o 2 aaa v o I
1Az 181298 eHUA T IAIUNIULTIAUeIe D15 N IFE1 U IND e nay @199
J A A v Aag 1 Aa v A o Y CZ Y
HEUTTHINADN NU Aded  uay wulmsanasa a1 Iiaaandanisduniums
UANN tay FuiAEInusoufoeal

= P Yo o < 1 A A o A a
N’c‘lﬂ"li‘ﬂﬂﬁi’N‘W‘]JTJ"I%L@WE’J"Ii‘W'VIel“lf@]?%”lllﬂlﬂﬂﬁﬂi%ﬂ’ﬂﬂﬂﬂﬂl@ N AALDTLINANIT

Lﬁ@uﬁﬂ”IWﬂWEJGng]}ﬁﬂ”I’Jgﬁuﬁﬁﬁ‘]_l’ﬂ"lﬂ”lﬂ‘ﬁiiu‘lﬂa Lm'wamimam”laJ'uﬁmﬂmﬁammwmm
= s Aq YV o S AaA aA 9
Aoro15N ‘1/]1615@3‘1/]1!,!61]\11/161/“@ uae aaled maimzazmmmsmam Wﬁﬂﬁ‘ﬂﬂﬁi’)‘ﬂﬂ"lﬂclﬂ

A

Y ' aa 1A JAAg Yo o < 3 a A
t’fﬂ1’3$1¢]ﬁﬂ1WL§\‘1’fﬂﬂ1ﬁ ﬂi%iJ’mWﬁﬂNﬁ'ﬂ@W‘U’J'l i]LE]‘I/\I?JﬁW‘Vﬂ%G]’JT]HHN“VN’ﬁHIG]f‘L!ﬂﬂE] no

[

an a A v a a
U AALDE (NANITLADUTNIN LLAL F1TAUANUND

91
Yo o g Aaa
1¥a19%1u99 dted

~ = v o < 1 A A
ND AALDE LAL AINLUINTNTEHINNDNL

1 A ) s A
G]ﬂigﬂ%LJﬁWﬂTi!ﬁﬂiJﬁﬂWWﬂJ@\‘]i]L’EJWfJﬁ‘W‘VI



11

} 1T s Y =4 oieia
ﬂ']fl'rﬂﬂaﬂﬁﬂ"lﬂﬁﬂ'ﬂﬁﬂ'lw i]'lﬂﬂ'liﬂﬂﬂﬁu W‘]J'J']Lﬂﬂﬂ’l'il'ﬁﬂi]ﬂﬂ‘]%ﬁ‘llﬂﬂ %Lﬂﬂﬂ’ﬁ‘ﬂﬂiﬂf
W g &3 A [ =3 Q| (=) 1 4
W'J'W’HHN‘VIEWH?]ﬂ‘IUCIHiSfJ'S'Jl'JﬂW 180 U ung ‘]ﬂ!ﬂil?Nﬁ'lﬁﬁﬂlﬂn‘luuﬂaﬁﬂﬂ15lﬁﬂﬂﬁﬂ1w
o ar £ fadg Yo o =L @ o < ' 4 a 4
ﬁ']ﬁﬁﬂ%&ﬂwﬂ'ﬁwmi%ﬁ?ﬂ']EHNﬂﬂiElﬁ UAY AINUYINTY hh.lwﬂﬂ"ﬁlﬁﬂﬂlﬁﬂ1“lﬂﬂﬁ]u1u556$
o o () o = oy = :’
ANNITNARDY 180 U Naﬂ’]iﬁﬂﬂ’lﬂﬂ’nz%TﬁﬂﬂiﬂfJLt‘]ﬁ]LﬂﬂﬂﬁﬁWiuu‘llﬂU Uaz UInsa L'iju
ar o a  an Vo o o & da¥ye o 4 aaa =
2821781 180 U HENTTATUIFITDANU I ﬂl@ﬂﬂ’lﬁwsluu'i!ﬁﬂ Vl(l‘fﬂjﬂ'}m.l\? NaNLo DA
A J 1 g o w A sang Yo o o s @ o
AT DUANINUN Lkﬂqﬂﬁ1ﬁ15ﬂﬂﬁﬂfﬂfﬂtﬁ]u ff'lﬂ'iU‘ﬂlﬂﬂﬂ'ﬁ“ﬂﬂi‘ﬁﬂ?‘ﬂ“ﬂlQﬂﬂlﬂﬁ LAZ AN
a2 ) A :‘ "o oA = A
LAUNHT N %uﬂ’]'iﬁﬂ‘y’lﬂ’lﬁLﬂ'ﬂuﬁﬂ‘lﬂiuu‘]ﬂglﬁ?‘lﬂ'n %Lﬂﬂﬁn'ﬁw BIVVSINANTTIADUTNTN

@ o o

a d Adave o o & o M Ada A o 4
AU Lllﬂal“m'a‘l’l‘ll,l,‘ljﬁ‘lfldﬁm“ﬁuﬂ D VTO1ID AALDT LAZAINIUUINTUVDY 2 FUR UOINITNU

w v v o A ' ¥ a et g Vo o o | oe e Y
ganunmsdaaviinanamsidouanineod Aewesd Aldd il wayserhefiane fu a
Aoa

()
VIS IINTIUNOAWDS muiladeiindnu r ’ﬂ.’w’\’*‘m e

1 o) 1] A
FmsAnu 2548 aeila¥ee19138NTnEn /\me

]



PACHARAPOL THANANOWAN : EFFECT OF FILLERS ON
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EPOXY SYSTEM/ FILLERS/ RHEOLOGICAL/ FLY ASH/ CASSAVA STARCH/

DEGRADABLE/ THIXOTROPIC/GLASS FIBRE REINFORCED

The rheological characteristic of the epoxy filled with cassava starch and fly
ash was measured and compared with the four common commercial fillers.
Mechanical properties of the GFRP derived from those epoxy systems and using
TETA, DDS and TETA/DDS as curing agents were also investigated. Environmental
degradation under photo degradation, both natural and accelerated conditions, landfill
and water incubation were studied. The statistical analysis was employed to verify the
experimental results.

From the thixotropic index measurement, fly ash and cassava starch could not
be used as the thixotropic fillers in the epoxy. The cure data of the filled epoxy resin
were ambiguous. However, the statistical tests revealed that the t5,°c and the te. of the
epoxy systems were affected by only the type of filler but did not change with the
fillers content. The mechanical properties indicated that cassava starch and fly ash
enhanced the tensile properties of the GFRP derived from TETA and TETA/DDS as
curing agents. The fracture and thermal properties were incompetence by adding
fillers.

The GFRP cured with TETA/DDS did degrade under natural exposure
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condition. Vice versa, the TETA and DDS cured could not be observed within the
given experimental time. In the accelerated condition and based on statistical tests, the
GFRP specimens cure with TETA, DDS and TETA/DDS were degraded under
accelerated condition. The GFRP obtained from epoxy cured with DDS hardener also
did degrade and moreover the filler used showed an effect on the degradation time.
Under the landfill and the statistical resolution, it was found that the
degradation of GFRP cured with TETA hardener was occurred within 180 days and
the fillers added did not have an effect on degradation. Vice versa, the degradation of
the system cured with the DDS and TETA/DDS were not be observed within the
given experimental time. When the reinforcements were soaked into the seawater and
waste water for 180 days, the statistical calculation showed that the degradation of
TETA cured GFRP could be accomplished in waste water but it was difficult to
declare for the DDS and TETA/DDS systems. Under the seawater, the degradation
might be occurred when TETA, TETA/DDS and DDS used as curing agents.

Moreover, the degradation rate would be affected by the fillers used for the

TETA/DDS system.
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