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ABSTRACT

Epoxy is a widely used coating for protecting metal materials, but epoxy coatings are generally not
self-healing when there are cracks or scratches on the coating layer. To solve these problems, new kind of
epoxy has been developed. Epoxy vitrimer has various smart functions such as self- healing, reprocessing,
self-welding has been used for various applications. In this research, the epoxy vitrimer containing dual
networks is studied. Two curing agents viz, cashew nut shell liquid (CNSL) and 4-aminopheny! disulfide (AFD)
were used for preparation of epoxy vitrimer. The effect of AFD content on self- healing ability and other
properties were investigated. The epoxy vitrimer cured with CNSL and AFD showed two-stages curing process
at temperature of 161 - 170 °C and 195 - 200 °C. The stress relaxation time of epoxy vitrimer decreased with
increasing AFD content. The highest self-healing efficiency was found to be 96% for epoxy vitrimer containing
AFD 30 wt%. The self-healable epoxy vitrimer could be applied for smart applications such as coating.
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1. Janaunsal

8wand (Bisphenol A diglycidyl ether (DGEBA) epoxy) a1nU3¥% Aditya Birla Chemicals (Thailand),
thifuiGonudnuzansfismius (Cashew nut shell liquid: CNSL) 9U3EW wygyazesdsde 25 $1in uasT i
Uszinalng, d-ozdTufldaladalnd (4-aminophenyl disulfide: 4-AFD) A2131U3gv3 98% snaluiana 248.36
n3u/lua 91nUTHN Tokyo Chemical Industry (TCI) tenuea (Ethanol) 29nUSEM RCI Labscan Limited
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Tun1sdansievisnondiniwes neulndn (EP/CNSL/4-AFD) 9215 ua1nn15agas CNSL 0.225 g
Tuievuea 3 ml udanaudunan 5 wnd 9wy 4-AFD fidesas 0, 15, 20, 25, uas 30 udniusaifuan 5
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3.3 AATgrauUAni1anuTouvesianidananiein3ed Dynamic Mechanical Analyzer (DMA)
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JuudnendiInsiuasaaulndniiusuia AFD fiseway 0, 15, 20, 25, kay 30 lngdauiAning 0.5 cm 813 3 cm
WaLYUI 600 um
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TAses1amnneveatuuitin s deurefunuUllidoiios d1usnendivswesi AFD Yosas 20, 25, uag 30 lilAn
msusnnsoazanelunaslsnlosy wWewndunuiinsi@envinetudis msunsndvesnaslsrasuildanunsavinl
Fuanuinnisuandinld (8] Tngnanaaeudosasnisaindioivinasasuansdiannd 3 nuindesazvesnisadni
wunldfuanaailoysuna AFD Wudy esnnifianisadslaswievesdnendinswesiuiusyladalisfifiuty
dwsunisihdusuluneaeunisratsauduazinduauiia AFD feuar 15 8 30 luneaou lunsaidusuisl
AFD Foway 0 Gafinnisideuvinielulassieiilianysalaslithlu@nude

3. NOANTIUATAABAULAUYBIBWBNTINSILasAUINER
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ﬂuﬂ’]i‘ﬁl 3
(n (T) = Ea/RT + In(Ty) (3)

o T Aonaimsaanannuidu (Gund) T Aegamndl (K) Fa Aondssunszdu (J/mol) uas R Aeriasiivesus
4. Uszansnwlumsgouuaudiiesvasdnandinswesaaulngn
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NnMIAnILaz MU nendivEiuesfivude CNSL wag AFD (EP/CNSL/AFD) Tng@nwiuinanisifs
AFD fi¥ouaz 0, 15, 20, 25, wag 30 loannailunisiiansaasnuidy @iuanuasnsalunisveuteuiales
wazauBvana nmsAnwingAnssunisuudwendivimesnuinteunsuiinnsuiitenisuy 2 49 Paausnwudl
gaumadl 161 9 170 °C iJunaiinuFATersevinamBnendumjarsuendanuasvyladalus uazdisiaesnud
gaumdl 195 fa 200 °C 1umsIAaUFAZosEMIeEneniunylansenda JuieifiuuTuiu AFD amugevesiini
AFD $ovay 30 agifisduilosnniimaaindlassdneresiussladalidifutu vimstanuhliffuildnsmiaatu
wansiamsunianysaivesdnendiniwes msfnwiarmansalunsainslaseinovesdnendiniiuesn AFD
Yovaw 0 nMsuanuarUdLTsTuuarartlunaelsvesy Snendivdiues?i AFD fevas 15 amsuanLiios
dntesudlsifimsazarslunaslsnosy drudnendivdimes AFD fosas 20, 25, uaz 30 liiiansunnvioazans
Tupaelsnlosu TneiloUSina AFD Wntudosazvosnisanaiiuwiliuanas n1sAnwmgAnssuniseanemuiures
SnenTISwesnuaneniiviwesiin AFD Yovay 25 uay 30 Sn13AANEANLAY (G/G,) YosTuIUTianasd
0.37 Tnsnailumsiansaaisannuiduil 037 aziaanasdioiuim AFD Windu msfnwiautRnisdeuusy
fLesvesdnendiviiuesnuing AFD Sevar 25 uay 30 anwnsndeunensaedliiiloTuinmes AFD Wutuan
Fowuay 25 10u 30 Uizﬁmﬁmwmiaﬁamme‘i’aLawaaﬁwaﬂ%?m%ma%%Lﬁ‘uﬂfuLLazLﬁ'aqquﬁLﬁ'm'ﬁyumr}
140 1 170°C aeldnalumsdeunsuiiosanasuazUssansnwmsdeuusuiiowednendiviwe fasifiugeiu
Tnemuindl AFD Soway 30 WszAvBnmmsdenusaiiosgeiigafefifenas 96 Tunan 30 urit dafuannisfnw
LAz Teiuidedeaguliin Swendivdiwesfivusieg CNSL uag AFD a1ansniEsunIstesLsafleILazaniIaT
mainnsaaendulaedl AFD Jeuas 30 Wszansnmgedian dmuannanlumaiAanmsaasannuiunes
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