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Fig.1 Structure of APSUA
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Table 1 The water absorption of cured films in different

systems
No. Composition of sys Water ab Crosslinking
tem(mass fraction) sorption /%  yield/ %
1 APSUA:DPGDA=20:80 2.9 90.0
2 APSUA:DPGDA=30:70 3.0 91.9
3 APSUA:DPGDA=40:60 2.8 92.1
4 APSUA:DPGDA=50:50 2.9 92.8
5 APSUA:HEA=50:50 273 85.7
6 APSUA:IBOA=50:50 2.8 88.6
7 APSUA:HDDA=50:50 2.7 90.2
8 APSUA:TPGDA=50:50 2.6 93.2
9 APSUA:TMPTA=50:50 2.1 96.6

Note: 1173 was used as photo-initiator and its weight concen-
tration was 0.07%.
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Table 2 Volume shrinkage of different systems

No. Composition of system Volume
(mass fraction) shrinkage /%
1 APSUA:DPGDA=20:80 23
2 APSUA:DPGDA=30:70 2.7
3 APSUA:DPGDA=40:60 3.4
4 APSUA:DPGDA=50:50 4.6
5 APSUA:HEA=50:50 4.1
6 APSUA:IBOA=50:50 3.9
7 APSUA:HDDA=50:50 43
8 APSUA:TPGDA=50:50 4.5
9 APSUA:TMPTA=50:50 5.3

Note: 1173 was used as photoinitiator and its weight concentra-
tion was 0.07%.
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Table 3 The hardness of cured films in different systems

No. Composition of system Hardness  Crosslinking
(mass fraction) yield / %
1 APSUA:DPGDA=20:80 6H 90.0
2 APSUA:DPGDA=30:70 6H 91.9
3 APSUA:DPGDA=40:60 6H 92.1
4 APSUA:DPGDA=50:50 5H 92.8
5 APSUA:HEA=50:50 2B 85.7
6 APSUA:IBOA=50:50 2H 88.6
7 APSUA:HDDA=50:50  5H 90.2
8 APSUA:TPGDA=50:50 6H 93.2
9 APSUA:TMPTA=50:50 6H 96.6

Note: 1173 was used as photo-initiator and its weight concen-
tration was 0.07%.
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Table 4 The tensile strength and elongation values of cured
films in different systems

2.4

No.Composition of system  Tensile str-  Elonga-  Crosslinking
(mass fraction) ength/MPa tion/%  yield/ %
1 APSUA:DPGDA=20:80 19.6 5.2 90.0
2 APSUA:DPGDA=30:70 15.6 6.0 91.9
3 APSUA:DPGDA=40:60 12.3 6.3 92.1
4 APSUA:DPGDA=50:50 11.3 7.2 92.8
5 APSUA:HEA=50:50 3.37 15.5 85.7
6 APSUA:IBOA=50:50 7.64 29.0 88.6
7 APSUA:HDDA=50:50  6.63 5.20 90.2
8 APSUA:TPGDA=50:50 12.1 6.7 93.2
9 APSUA:TMPTA=50:50 19.8 4.3 96.6

Note: 1173 was used as photoinitiator and its weight concentra-
tion was 0.07%.
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Fig.2 TGA curves of APSUA systems in nitrogen environ

Table 5 The percentage of thermal weight loss in
different systems at 300°C

No. Composition of system Mass loss (%,
(mass fraction) 300°C)

1 APSUA:HEA=60:40 9.86

2 APSUA:IBOA=60:40 13.36

3 APSUA:DPGDA=60:40  8.12

4 APSUA:HDDA=60:40 6.01

5 APSUA:TPGDA=60:40  6.83

6 APSUA:TMPTA=60:40  5.00

7 AK-12:HDDA=60:40 27.001"7!

Note: 1173 was used as photoinitiator and its concentration was
0.07%.
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Study on properties of UV-curable films based on alkali-soluble photosensitive polysiloxane

urethane acrylate oligomer

SUN Fang1 ZHANG Nan' JIANG Shengling2 DU Hongguang1
!(College of Science, Beijing University of Chemical Technology, Beijing 100029, China)

2(College of Material Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

ABSTRACT

A UV- curable alkali-soluble polysiloxane urethane acrylate (APSUA) for solder mask was designed

and synthesized in this work. The effect of composition of APSUA on physical and mechanical properties of UV cur-

ing APSUA materials including water resistance, volume shrinkage, hardness, tensile strength, elongation and heat re-

sistance, was investigated in this paper. The results showed that reactive monomers with hydroxyl bonding could in-

crease water absorption of the APSUA. The water absorption of the APSUA decreased with increasing crosslinking

yields. The volume shrinkage of the APSUA decreased with increasing APSUA concentrations in the system and the

volume shrinkage of investigated APSUA was lower than 6%. Multi-functional monomer and acrylate monomer with

rigid structure could improve hardness of APSUA. When functionality of reactive monomer increased the heat resis-

tance of APSUA could be enhanced. The APSUA possesses excellent compatibility with most of acrylate monomers.
KEYWORDS Alkali-soluble, Polysiloxane, Photosensitive, Solder resist ink, Property
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