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Study on the Properties of SL7510 Type Photosensitive Resin
for Laser Curing Rapid Prototyping

Huang Biwu Chen Weifan Chen Weiqing
(School of Material Science and Engineering, Nanchang University, Nanchang, Jiangxi 330031, China )

Abstract The properties of Huntsman SL7510 type photosensitive resin were investigated by using a FT-IR

spectrometer, a stereolithography apparatus, a spinning viscometer, a universal testing machine and a
thermomechanical analysis meter. The experimental results showed that the photosensitive resin belongs to an epoxy-
acrylic hybrid photosensitive resin, its viscosity at 30 ‘C is 335 mPa « s, its critical exposure (E.) is 10.9 mJ/cm®,
its penetration depth (D,) is 0.14 mm, its cured volumetric shrinkage is 4.03% , the tensile strength of its cured
product is 40.8 MPa., the tensile modulus of its cured product is 2009. 2 MPa, the elongation at break of its cured
product is 13.6 % , and the glass transition temperature of its cured product is 62 C . According to the determined E.

and D, values of the photosensitive resin, the processing parameters of the stereolithography apparatus were chosen

to fabricate the part of a telephone shell, and the quality of the fabricated part was good.
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Fig. 1 Influence of temperature on the photosensitive
resin viscosity
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Fig. 2 Infrared spectrum of SL7510 photosensitive resin
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Table 1 Different scanning speeds and exposure energies

with corresponding thickness of layers

n  V./(mm/s) E,/(m]J/cm?) InE C,/mm
1 2000 59.4 4.08 0.24
2 2500 47.5 3. 86 0.21
3 3000 39. 6 3.68 0.18
4 3500 33.9 3.52 0.16
5 4000 29.7 3.39 0.14
6 4500 26.4 3.27 0.12
7 5000 23.8 3.17 0.11
8 5500 21.6 3.07 0.10
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Fig. 3 Relationship curve between exposure energies
natural logarithm and thickness of layers for the

photosensitive resin
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Table 2 Data of testing tensile mechanical property

for the specimens

Tensile Tensile

No Elongation /%
strength /MPa modulus /MPa

1 42 2007 13.9

2 39 1973 13.3

3 45 2109 14.1

4 41 1994 13.7

5 37 1963 13.1

M 2 TS LRI 30 CH . T hiEE 4% 9 1 3
JEF-H{E Ry 40. 8 MPa, 5 VAR 5 7 ${E hy 2009. 2
MPa, [ 24 fif K 2R P4l 13. 6% . 3% 56 B SL7510
ARG HOR B 406 9 76 IR B2 B A BT B9 AL M fE
A I 22 K B — SR EE
3.6 ElLyr#hitae

PRI R IR m R —Fh i R . e R
Yk A B BE AR AR I VF 2 ) BRVE RE AR AR T SR
AR AL R I T 2E ke . A8 A JUEE Y [ Y i A2
R BE XTRIRT 5 B oK 2 13 2 A EcE 9, Mok
AR A ) [ S 7T R 5% SR A8 1S R PR A 58 4 e
AT RORH T FPERE . SGREORE i 1k 4 1 B 3 Ak TR
JECT O W2 g i) — Dm0 i,

M€ SL7510 B SGHOR AR [ 16 47 1 3 5 AL I B AR 7
FEE, FIH TMAT B BE 73 7 45 >R T & A
YB3 A7 35 ok T 1 SL7510 S SR g [ 1k )
F B B A il B L LR T A i R AN 4 s

0.65

0.64

Displacement /mm
S o 2
o o o
= Do w

I
=
S

0.59

0 10 20 30 40 50 60 70 80 90 100
Temperature /°C

P4 SBR[ A 1 PO g 43 17 i 2k
Fig. 4 Thermomechanical analysis graph of the cured
resin specimen
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