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Comparison of Mechanical and Interfacial Properties on Chemical
Structures of Acrylic and Epoxy Adhesives

Pyeong-Su Shin*¥, Jong-Hyun Kim*, Jin-Yeong Choi*, Dong-Jun Kwon%*,
Sang-ll Lee**, Joung-Man Park*"

ABSTRACT: An adhesive can be used to connect two different materials in structures. In comparing with other
connecting methods, such as bolt, rivet, and hot melting, the adhesive does not need to use them. It leads to reduce
the weight and decrease the stress concentration along the connecting line. This work studied the comparison of
mechanical and interfacial properties of commonly-used two adhesives, acrylic type and bisphenol-A epoxy type.
Tensile and flexural strength of neat adhesives were also compared. Lap shear test of two adhesives was deduced from
the measurement of tensile and fatigue tests. After testing, the failure patterns of adhesive surfaces were observed by a
microscope. Tensile strength and mechanical fatigue resistance at using bisphenol-A epoxy adhesive were better than
acrylic adhesive. Also adding CNT reinforcement in epoxy adhesive can anticipate mechanical improvement.
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Fig. 1. Lap shear specimen with ASTM D5868

Table 1. Information of different adhesives

Types Chemical structure Model Manufacture Company
Bisphenol-A epoxy A/T _©0H3 V\_} _®0H3 KFR-730FL Kukdo Co.
' g
IR
Poly(methyl methacrylate) 'L Tl_’;) 560M ITW pp & Korea
0—CH,
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Fig. 2. FT-IR test of different adhesives with applying CNT
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Table 2. Adhesive properties of different adhesives

Tensile Test Lap Shear Test
Adhesives | Strength | Strain | Strength | Degree of
(MPa) (%) (MPa) Decrease (%)
Epoxy 62.1 2.3 11.4 18.4
Epoxy+CNT 78.3 1.4 13.3 17.0
Acrylic 73.7 3.1 7.4 16.9
Acrylic+CNT 20.6 1.5 2 9.7

Front Side

High adhesives,
and low stiffness

y
-
-
> g

Adherent area

Adherent area

Decreased adhesion area by CNT
(b)

-—
e e
e

7

———d

Adherent area

©

Fig. 5. Scheme of fracture surfaces: (a) epoxy adhesive, (b)
epoxy adhesive and CNT, (c) acrylic adhesive
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