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Study on Film-forming Properties of Epoxy Resin Reinforcing Adhesive Film

XUE Xiaolong', LI Huilu', SU Jianfeng’, YAN Yuru', YU Zixuan'
(1. College of Materials Science and Engineering, Xi'an University of Science and Technology, Xi'an 710054, China;
2. China Coal Shaanxi Energy and Chemical Group Co. , Ltd. , Yulin 719100, China)

Abstract: To address the poor film-forming property of epoxy resin reinforcing adhesive films, the effects of resin matrix
ratio, rubber content, filler content and substrate on the film-forming property of epoxy resin reinforcing adhesive films
were systematically investigated. Two epoxy resins, GELR128 and GESN301, were blended with carboxyl-terminated
butadiene-acrylonitrile rubber (CTBN), silica (SiO,) or alumina (Al,O,) fillers to prepare epoxy resin adhesive solutions,
which were then coated onto release films with different release forces to obtain epoxy resin reinforcing adhesive films.
The results showed that the molecular weight and molecular weight distribution of epoxy resins, as well as the
introduction of fillers and flexible chain segments, exerted significant influences on the film-forming property. When the
mass ratio of GELR128 to GESN301 resins was 1 : 3, the elastomer butadiene-acrylonitrile rubber addition amount was
15 phr, the filler addition amount was 250 phr AL,O; or 200 phr SiO,, and the peel strength of the release film was
controlled at 200 g/mm, the epoxy resin reinforcing adhesive film exhibited smooth surface, minimum roughness and
optimal film-forming property.

Keywords: Epoxy resin reinforcing adhesive film; Carboxy-terminated nitrile rubber; Modification; Film-forming
property
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Fig.1 3D and 2D surface morphology of GELR128 and GESN301 epoxy resin reinforced adhesive films
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Tab.1 Surface smoothness and roughness of GELR128 and
GESN301 epoxy resin reinforced adhesive films

FHEZEHY FE T R /um R/um
GELR128 AR 0.082 0 0.050 6
GESN301 DG 0.0170 0.011 8

AT B T E A i R S P s P R £ 5, 5
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Fig.2 Surface morphology of epoxy resin reinforced adhesive films under different ratios of GELR128 and GESN301
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Tab.2 Molecular weight and molecular weight dlstrlbutlon
of GELR128 and GESN301 epoxy resins

M,/ M,/ M) M/ EHEL
AR B B , - v
(g'mol™)  (grmol™) (g'mol™) (g'mol™) PEFEEL
GELR128  355.94 414.06 535.67 321.47 1.16
GESN301 1065.85 2166.72 4038.93 105455 2.03
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Tab.3 Surface smoothness and roughness of epoxy resin reinforced
adhesive films under different ratios of GELR128 and GESN301

MGpLr128 - MGESN3O! FHFEEE R /um R/pm
3:1 BT ki 0.065 2 0.026 4
2:1 E Ty ekt 0.042 4 0.026 0
1:1 BT ki 0.033 1 0.024 7
1:2 LG 0.011 4 0.007 7
1:3 FmAi 0.0107 0.008 3
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Fig.3 Effect of CTBN addition on surface morphology of epoxy resin reinforced adhesive films
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Tab.4 Effect of CTBN addition on surface smoothness and

roughness of epoxy resin reinforced adhesive films

CTBN ¥ il & /phr KPR R/um R,/um
0 K 0.010 7 0.008 3
5 EIp i) 0.009 5 0.007 5
10 FIHDGH 0.009 1 0.006 4
15 KOG 0.008 6 0.006 4
20 LM 0.014 2 0.006 6
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Tab.5 Effect of AL,O; addition on surface smoothness and roughness

of epoxy resin reinforced adhesive films

ALO MR /phr R HFIEEE R/um R/um
50 FmtE 0.026 7 0.021 6
100 M 0.018 8 0.013 1
150 FmtiE 0.007 5 0.005 0
200 FREGH 0.007 4 0.004 8
250 FMGH 0.004 0 0.002 9
300 FETH kA 0.087 1 0.063 3

15 g S10, 1% M2 X B4R S A o S 4 T FEE 352 14
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Fig.4 Effect of AL,O, addition on surface morphology of epoxy resin reinforced adhesive films
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Fig.5 Effect of SiO, addition on surface morphology of epoxy resin reinforced adhesive films
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Tab.6 Effect of SiO, addition on surface smoothness and roughness

of epoxy resin reinforced adhesive films

SiO, ¥l /phr FEH T4 R/um R,/um
50 FMGH 0.013 0 0.008 2
100 E11Tp, wicy 0.0111 0.006 7
150 KOG 0.009 0 0.006 0
200 LMD 0.007 8 0.004 5
250 R 0.008 1 0.005 6
300 FETHHH B 0.050 8 0.039 0

2
10 0
—37.6 nm

(d) 50 g'mm™" 2D

Ho

Fig.6 3D and 2D surface morphology of epoxy resin reinforced adhesive films applied to release films with different release forces
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Tab.7 Surface smoothness and roughness of epoxy resin reinforced

films applied to release films with different release forces

BRI )/(gmm™) K- R/um R,/um
50 R 0.048 7 0.037 8
100 RS 0.0159 0.0102
200 Fmki 0.008 0 0.006 4
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