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Fig. 1 Infrared spectra of photosensitive resin before

and after curing
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Fig. 2 Viscosity of photosensitive resin with

TMPTA

different reactive diluents
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Fig.3 Curing shrinkage of photosensitive resin with
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different reactive diluents

2.4 ARE)EMERRRI X S B AR i M4 58 1Y R2 1

PREA S ARIRE (T,) BT tRis sh iR e,
PeAE T BEAORE A AR R P i il B R 4y
THEMFREWT R AR, SRR T Y e KR
B N T IRGEA RS R BRI A [ Ak P AP ERE Y
SO, XA R ) A A T T SIS TR 3 b A D
AR HTAGIN, 25 RN E 4 Fk 2 Fos .

Hi &l 4a FI5R 2 WAL, RGSINTE PERR RIS, A
JE EA [ T, 7 34.22 °C, IIALL L 5 FE R RS
RERE Y T, #A Prd e o R PO TE MR RSRI A
PEm TACHRER R, SEWEBOEShRE I TR, T, 8
— kUL, CERRE MR, SCEREEROK, T, M,
{HPE BEJE TBOA Fll ACMO I T, i T ' REJE 11
TPGDA, HJFH & IBOA HA A5 Hekk i IR Wi 45
), ACMO & A7 NI FRZER 35 PR A 45 +) {5k B 1)
FIMPE TR, T2 T, T HREEE ) TPGDA.
Jf HAE TPGDA 1Y F54s b S A E 21 C—CHIC—
O, FHETIHAMIGER RN, TPGDA 1%k B 22 i1
B, B T, 3k, ik, higEotiEil
I B AR R, NOZ IR BR R S B AE
WIS R4 015 PR R

Hi &1 4b FNZ 2 AT, A 5 RS MR B S
REREESA B F I FRE T, TERC R T AN ™
NI IR FRIRIE (T, ) 7E 100~300 C
TR R], BT A E AT RESE TR S S AL R N Y
SN R AR R TS | . FEE T PERR BRI g
FERISEIN, PR T, X2 RS T RERE Y

B, SVERRERG N, FEAEEUCHOE M (HZEIAR
B BEJE 1 IBOA Fll ACMO J&, Ty, M 326.59 CFEAK
1| 288.45 CHi1288.17 °C, WARMPELETEREAL, AT
ABJE A X A E PER R O A A Eh Y, (75 L5 R
BAK, AT BRI R BRI

0.8f = EA;
—s— EA+IBOA;
orb . 4~ EA+ACMO;
v EA+TPGDA;
0.6F -~ EA+HDDA;
—< EA+TMPTA.
o 05
£ o4t
0.3
0.2f
0.1
0 \ \ \
20 40 60 80 100
temperature/C.
a) WUFEDR R B n s fh it 2k
100+
80
< 6ot
=
=
2 40l o EA+IBOA;
—4— EA+ACMO;
v— EA+TPGDA;
20 —+— EA+HDDA;
<« EA+TMPTA.
0 > o

0 100 200 300 400 500 _ 600
temperature/C.
b)) PR L
Bl 4 AR EER R B S SR AR ah il #h it g8
Fig.4 Heat resistance of photosensitive resin with
different reactive diluents
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Table 2 7, and TGA datas of photosensitive resins

SEHE A T,/C Ty, /°C SREY) /%

EA 34.22 326.59 10.44
EA+IBOA 47.41 288.45 6.89
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EA+HDDA 54.40 334.24 0.14
EA+TMPTA 64.03 356.53 5.17
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Table 3 Mechanical properties of photosensitive resins
with different reactive diluents

TEMERRER] FEAISRAL /MPa WA /% ahifi s B /(kT - m™)

IBOA 23.76 55.16 4338
ACMO 48.56 22.95 31.33
TPGDA 31.43 24.18 23.37
HDDA 31.52 27.10 24.01
TMPTA 51.80 24.41 22.36
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The Influence of Reactive Diluents on Properties of Epoxy Acrylate

Photosensitive Resin System

SONG Wangyi, HUANG Yugang

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Reactive diluents, as an important component of photosensitive resins, have significant impacts on the
properties of photosensitive resins. Using epoxy acrylate as a prepolymer, five commonly used reactive (double bond)
diluents with different functionalities, including isobornyl acrylate, the effects of reactive diluents on photosensitive
resins were investigated in terms of viscosity, curing shrinkage, heat resistance, and mechanical properties. The
results show that within the scope of the study, as the functionality of the reactive diluent increased, the material’s
heat resistance and mechanical properties improved, while viscosity and curing shrinkage also increased. There was
a rigid structure in the active diluent acryloyl morpholine (ACMO), which increased the glass transition temperature
of the material by 23.91 °C. ACMO contained structures that could form hydrogen bonds, resulting in a tensile strength of
48.56 MPa and an impact strength of 31.33 kJ/m’ for the material. Within the scope of research, ACMO had the best
comprehensive performance.

Keywords: UV curing; reactive diluent; viscosity; curing shrinkage rate; heat resistance performance;
mechanical property
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