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A bstrac:t Stereo] jth€raphy novadays is one of the most canmon rapid PrototyPing€ techn ques Phowosensitive resins are majn materjls
in the stereolithhography Process to chain pPartsw ith Pecific shapes and applications In this pape,r the dtimzatam of synthesis cond ¢
tons pr phoosensitive esins had peen studied Photosensitive resins were characterized by the DSE, ’I(}A and FTR The results
show that the sampP e had higher hhemal] stap ity propertie§ w ity themost pronounced i pProvan ents ohtajned for the renfrced epaxy
acrylate specinens The relaton heween Post— cure shrinkage and the varjous process parameters used in fhe S[ a]so have peen nves
tBateqd
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Stereolith(graphy( 519 s awidely used rapid pra treament at g4°C.  The exposure tine was g() S When
toYPmE Process and has heen used across aw jde range m icrozvav§ ultraviolet chanher and conventiona] oven
of ndustria] sectors The tchnidue is pased on he were used in the post— cure proces§ respective [y
pProcess of photoPolymers mn which a resip mitally m . .
l1quid forrr} s converte(’i 10 a sold po]yfne}on exposure 2 Resu lﬁ and d Beusson
© ultra— violet laser radjation'"? S nowadays is In order 10 Predict more accurately the rate at
one of the most carmon rap  PototyP ng techniques  which the reaction occurs as a function of emperature
wih 4 E ( Eney [Ecopgy Ecoany and Excellent  the standard differentia] scanning cajorimety ( D)
finishing of radiatpn cur'ng . Themain applications of metod was used”  The average valie ohtajed for he
the §. Process are the Production of visua| Prototypes entha Py of the reaction over severa] differentia] tmper
and models used in the automobif  electric b omedic ares scans( an exanpPle of which is shown in Fig |
al and aemoPace areag—*]' n Hhs pape’r we focus on 8 isS/AH= 86 93 J/€ The exothemic peaks are re
the direct polymerijzation metod and mvestigate ther laed ©© he cure process 1 ¢ the ener&y mvolved n
mal sahility of sanple the cross— [inking reaction of resjn reactye groups
The decrease in peak areaatqq 5°C on the DSC cuwves
18 indicative of He thema] postcure process efficiency

The resinwas provided by ePoxy resins and acty]c The glass transition tanperature of the respy by dynam ic
acid as the mwmaterials A fler epoxy resjswere heat DSC i8412°C, This tanperature corresponds 10 other
ng 60°C, acylic acid was dmoped mto epoxy resins cross|ink ng mechanisrr,l which is less sensitive © ther
slowly Keep the reacton gimng on at109’C —110°C ma] treamen'?’
unt] he B value of e reactant £]]s to4mEg, EKOH D ifferent hehavior was opserved m He tema
The Prepopmer is ohtamned gravin etric curve {or the cured resin with only onem ass

For the post— cure proces§ the Prepopmer was loss stag§ as shown in Fi€1bh Thema] defmadatpn
mamntaned in a UV chanper and a microwave oven majnly ok Place ahove350°C, The maxinumn degra
w ith Power OflOOOW respectively A conventiona] ov dation temperature and the mass |oss {or the cured resin
en was used t0 supmit the sampks © an isothema] wereq71°C and 80%, respectivel}’ nd catmg h 8her
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stahility for cured specin ens

b a——DSC

80 4

Weight residual/%
(=)
<o

Heat flow /(mW/mg)

-
(=]
i

20 4
0 100 200 300 400 500 600
1/'C
F&1 DSC and TGA curves Pr afeer sod ilfy sanple
2.2 1 a:before sodilfy
2.0 4 b:after sodilfy
1.8
1.6 4
J
3 ].41
S 1.2 a
-
1.0
0.8
0.6 4
0.4 4 b
0.2 4
L I LJ L] Ll
1000 2000 3000 4000
v/em'!
Fig€2 FTR sPectnm of the resin

The FTR $ectra of samples are shown in Fig€ )
In e bepre sodilfy resin spectnn} a hwoad band cor
responding t© the hydoxy] stretching vibraton at
3481 an"y and a stong pand due 0 the C_Hstretch hg
vibmtpn atpgygan!'  The band aty7p5 @' corre
sponds 10 he C=() and those atjg34 ai ! 10 the C=
C The bands atjj73 an'' andgjq an' correPond ©
the CO streching vibration and that at7g() am! o
the (H angular depmation Such hands are inherent
10 epPoxy and acrylic groups as we U The ePoxy rings

converted 10 ether Sroups during the curing process raj
ses the band aty50 an ! and causes the disappearance
of bands atg14 an ' and7gg an! The band ntensity
corresponding © the C= C of he acwl]ic goup also
show a reduction due to retjculaton Process as ohserved
in Fi€2 The FTIR analysis showed the pPresence of
epoxy and acy|c functona] 8roups as wel] as arQ
matic and aliPhatic ether groups in’ the resn T’he ali
Phatjc structure groups explapn the vajie of412°C for
the T&

3 (Conclusions

Pol resh was synthesized bY d rect Po [ erjza tpn
method The Polyingde was characterized by DSQ
TGA and FTIR The resuls §ov sanPle ohtaned a
hBh hema] s@bility with the most pronounced -
provanents ohtajned {for the reinforced epoxy acrylate
specinens The a]Phatic structure groups explapn te
value of ghss tamperature Podner resin shows poten
tia] for further research n the S,
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