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Table 1 Water absorption of cured films in different systems

No. Composition of system (mass fraction) Crosslinking yield /% Water absorption/ %
1 WHB,,PSUA:DPGDA=20:80 99.2 0.9

2 WHB,,PSUA:DPGDA=30:70 98.2 5.0

3 WHB,PSUA:DPGDA=50:50 98.1 12.5

4 WHB/,PSUA:DPGDA=70:30 97.7 27.6

5 WHB,,PSUA:DPGDA=80:20 97.2 27.1

6 WHB,,PSUA:HEA=50:50 94.7 232

7 WHB/,PSUA:IBOA=50:50 91.2 114

8 WHB,PSUA:HDDA=50:50 98.5 42

9 WHB,PSUA:TMPTA=50:50 99.1 4.5

10 WHB¢PSUA:HDDA=50:50 97.9 4.5

11 WHB,,PSUA:HDDA=50:50 98.7 5.1

Note: 1173 was used as photo-initiator and its weight concentration was 0.1%.
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Table 2 Volume shrinkage of WHBPSUA systems

No. Composition of system (mass fraction) :/horlilrllrl?:ge 1%
1 WHB,,PSUA:DPGDA=20:80 3.0
2 WHB,,PSUA DPGDA=30:70 35
3 WHB,,PSUA:DPGDA=50:50 43
4 WHB,,PSUA:DPGDA=70:30 4.7
5 WHB,,PSUA:DPGDA=80:20 6.5
6  WHB,,PSUA:HEA=50:50 42
7 WHB,,PSUA:IBOA=50:50 3.9
8 WHB,PSUA:HDDA=50:50 42
9 WHB,,PSUA: TMPTA=50:50 52
10  WHBPSUA:HDDA=50:50 4.4
11 WHB,,PSUA:HDDA=50:50 4.1

0203

Note: 1173 was used as photo-initiator and its weight concen-
tration was 0.1%.
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Table 3 Hardness of cured films in WHBPSUA systems

No. Composition of system (mass fraction) Crosslinking yiel d/% Hardness
1 WHB,,PSUA:DPGDA=20:80 99.2 >6H
2 WHB,,PSUA:DPGDA=30:70 98.2 SH
3 WHB,,PSUA:DPGDA=50:50 98.1 SH
4 WHB/,PSUA:DPGDA=70:30 97.7 3H
5 WHB,,PSUA:DPGDA=80:20 97.2 3B
6 WHB,,PSUA:HEA=50:50 94.7 4B
7 WHB,,PSUA:IBOA=50:50 91.2 <6B
8 WHB/,PSUA:HDDA=50:50 98.5 6H
9 WHB,,PSUA: TMPTA=50:50 99.1 >6H
10 WHB(PSUA:HDDA=50:50 97.9 6H
11 WHB,,PSUA:HDDA=50:50 98.7 6H

Note: 1173 was used as photo-initiator and its weight concentration was 0.1%.
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Table 4 Adhesion power of WHBPSUA systems

No.  Composition of system (mass fraction) s;i;:ive
1 WHB,,PSUA:HEA:1173=50:50:0.1 Grade 1
2 WHB;,PSUA:IBOA:1173=50:50:0.1 Grade 0
3 WHB,,PSUA:HDDA:1173=50:50:0.1 Grade 0
4 WHB,,PSUA:DPGDA:1173=50:50:0.1 Grade 0
5 WHB;,PSUA:TMPTA:1173=50:50:0.1 Grade 0
6 WHB(PSUA:DPGDA:1173=50:50:0.1 Grade 0
7 WHB,,PSUA:DPGDA:1173=50:50:0.1 Grade 0
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Table 5 Tensile strength and elongation values of cured films in different monomers systems

No. Composition of system (mass fraction) Tensile strength / MPa Elongation/ % Crosslinking yield/ %

1 WHB,,PSUA:IBOA=70:30 12.805 90.147 94.7
WHB,,PSUA:HDDA=70:30

2 40.080 7.054 98.5

3 WHB,,PSUA:DPGDA=70:30 41.615 15.294 98.1

4 WHB,,PSUA: TMPTA=70:30 81.859 2.952 99.1

5 WHB(PSUA:DPGDA=70:30 45.494 13.883 97.1

6 WHB,,PSUA:DPGDA=70:30 44.150 17.644 97.8

7 OAK-27:IBOA=70:30 16.330 10.100

8 OAK-27:DPGDA=70:30 17.940 21.690 -

Note: 1173 was used as photo-initiator and its weight concentration was 0.1%.
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Fig.2 TGA curves of WHB,PSUA systems in nitrogen envi-
ronment (heating rate, 10°C/min)

Note: 1173 was used as photo-initiator and its weight concen-
tration was 0.1%
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Table 6 Percentage of thermal weight loss of WHBPSUA
system at 300°C

Composition of system (mass fraction) ~ Mass loss, 300°C/%

WHBGPSUA : 677
DPGDA:1173=50:50:0.1

WHB,,PSUA : 665
DPGDA:1173=50:50:0.1

WHB,PSUA : 656
DPGDA:1173=50:50:0.1

OAK-27 : DPGDA:1173=50:50:0.1  25.76

Note: 1173 was used as photo-initiator and its weight concen-
tration was 0.1%.
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Study on properties of UV-curable films based on water-soluble

hyperbranched photosensitive polysiloxane urethane acrylate oligomer

SUN Fang LI Guonai

LIU Xiaokang DU Hongguang

(College of Science, Beijing University of Chemical Technology, Beijing 100029, China.)

ABSTRACT The effect of system composition of the water-soluble hyperbranched photosensitive polysiloxane

urethane acrylate (WHBPSUA) with three degrees of branching on physical and mechanical properties of WHBPSUA

curable films including water resistance, volume shrinkage, hardness, adhesion, tensile strength, elongation and heat

resistance, was investigated in this paper. The results showed that the water absorption of the WHBPSUA decreased

with increasing the degree of branching of the oligomer, the content of monomer and crosslinking yield. The volume

shrinkage of the WHBPSUA systems increased with increment of WHBPSUA concentration and monomer function-

ality, while the volume shrinkage of investigated WHBPSUA was lower than 7%. The oligomer with a high degree of

branching and multi-functional monomer could improve hardness and tensile strength of the WHBPSUA. When func-

tionality of reactive monomer increased, the heat resistance of the WHBPSUA could be enhanced. The WHBPSUA

possesses excellent adhesion on the inorganic glass.

KEYWORDS Photocurable, Water-soluble, Polysiloxane, Pyperbranched, Solder-resist ink
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