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Abstract: Photo-curable material can be crosslinked among molecules by light source such as UV and visible
light materials. Material properties are controlled by crosslink reaction. Shrinkage is occured during the curing
reaction of material structure. Phenomenon of shrinkage stress occurs inside the product and reduce the
stability of the product causes problems. Heat shrink the evaluation of the phenomenon has been formalized.
But the evaluation of photo shrink is not enough. In this experiment, real-time contract with shrinkage tester
phenomena and analysis degree of shrinkage of the material differences. According to the research,
experimental results and theoretical analysis of the results were big differences. Shrinkage, especially for a
number of different functional groups that were very different theory. These differences are occurred by the
molecular structure different and not enough reaction.
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Figure 1. Picture of shrinkage measurement equipment and
photo-sensor.

2. Mz 3 AE

Il

21. M=

TEE SIS B8] AP Y A= A3
AEE AWR7] 9Jal Table 13 Zo] ARES
stk S4B 2ol WE WA B
Z¥7} 1,6 hexanediol diacrylate (HDDA, Miwon Specialty
Chemical, South Korea), trimethylolpropane triacrylate
(TMPTA Miwon Specialty Chemical, South Korea), di-
pentaerythritol hexaacrylate (DPHA, Miwon Specialty
Chemical, South Korea)E AA3H T} FAH3E 4A|
£ Uvell ¥-gAIA Z3tAI717] flsl AR AAIA=
hydroxy dimethyl acetophenone (Miwon Specialty Chemical,
South Korea)< ©]-835t1 0™ 7HAA19] o3t FF QlAE
LA srFo]l F7] st B B3P A= div
3 phrE EF3te] MES FHlskTh

BA3se 2AEe] 724 54 wEt B3 sl
e AS Fls] Al dA AAHPE TMPTA
2] trimethylolpropane(EO)s triacrylate, (TMPEOTA, Miwon
Specialty Chemical, South Korea), pentaerythritol tri-
acrylate (PETA, Miwon Specialty Chemical, South Korea)
£ A7 dAsd o MAAY A e kAo
Hl&3 T8t st A

2.2, AE

Figure 1> 755

N

3719 BAEE YEhd 202X
ZR3dde 35 FUclES frejdxtold A
AR FAAsY AAE =X3Ha, o7 UVE
ARt A 7F AoE A FEo|EVE ARE °F
staL o] w A7) W okl AT AATE A
st Zolth of7|ddlA 9 +HES

e

rE
fo
g
S

b WAL %
e Steel Plate 2} 2] & AFo] o] 271 A 9] (um)

HaF o oAE A 11F A28, 2010



P9 Aske 2o FEED

T

ot

= &% AE3 AE Bt 59

Table 1. Material and experimental conditions utilized in the experiment

Sample Functional monomer Structure Functional number UV Intensity Photo initiator contents
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Figure 2. Measured shrinkage result and interpreting graph.
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Figure 3. The actual contraction phenomenon and linear
shrinkage difference in the test results.
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Figure 4. Shrinkage of various functional monomers having
different functional groups.
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Figure 5. Functional number Effect test. Shrinkage test re-
sult in intensity variation (a), Initiating rate based on changes
in intensity (b).
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Figure 6. Result of changes in molecule structure.
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Figure 7. Effect of monomer structure on. (a) Shrinkage ra-
tio on in various UV intensity, (b) Initiating time on vari-
ous UV intensity.
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