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Q 9B =RoME AZtA FHe AstAl (D-230, G-5022 L HN-220008 AHE-3t] dsjr}
AZA HAA L dBws L F5Pe) vAE e nFaAch A5y Ao 95 2 ]
A B fYHoleEs} AVRE 2L Bije] Uopugich AFP A, D2309 HN-
2008 ABAZ ASIAAS A G Algto] Alxdle] A W] JBe TR ggor,
G-5022% 732 AHgsRe 28le] dake g3} Azl wel BASA Fashgick
@3} o]He) DGEBA/G-5022 AR Aejskn LE AW F5HFE Az wah A2 2748
itk =g, DGEBA/HN-2200 Al2de] A £ T, &S U, ol Hse A=d
o]l AWE 1T FHF 3L VEYI T2E FHT Ao BV A F9 HF}
AEE A8 AT ok 43 FoRen, ol oAl 4o AME F19 mT} wud
39 WESZ 7R 40 7103k £F, Us 49 F 98 4% RE AR FIA
oleEst AVHAREE F5AZ mel zrasgr.

ABSTRACT : Effect of thermal aging on the weight loss and water absorption of epoxy adhesives was
investigated in the presence of three types of different hardeners, such as D-230, G-5022, and HN-2200.
Thermal and mechanical properties of the cured epoxy resins were also studied through the glass transition
temperature and shear adhesion strength measurements. Weight losses of DGEBA/D-230 and DGEBA/HN-
2200 systems were not varied. However, the weight of DGEBA/G-5022 system was significantly decreased
with increasing the thermal aging time. The water absorption of the specimens was increased as the thermal
aging time increased except that using G-5022. DEGBA/HN-2200 system showed higher T, value than
those of other systems, due to the formation of the fine three-dimensional network structure containing
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aliphatic ring. Shear adhesion strength of all systems was increased with increasing the thermal aging time,
which is attributed to increased degree of cure and fine three-dimensional network structure formation.

And T, values and shear adhesion strength of all specimens exposed to water was decreased as the immersion

time increased.

Keywords : epoxy resin, glass transition temperature, adhesive, water absorption, weight loss
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Figure 1. Chemical structures of the materials used.
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Figure 2. Typical geometry of specimens used in shear
tests.
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Figure 3. Weight loss of epoxy systems as a function
of thermal aging time.
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Figure 4. Water absorption of specimens as a function

of time: (a) DGEBA/D-230, (b) DGEBA/G-5022, and
(c) DGEBA/HN-2200.
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function of aging time (a), and immersion time (b).
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Table 1. Shear Adhesion Strength (kgf/mmz) of Speci-
mens as a Function of Thermal Aging Time

Time (day) 7 14 21 28
DGEBA/D-230 135 138 140 142
DGEBA/G-5022 1.0 102 105 107

DGEBA/HN-2200 1.20 1.21 1.25 1.30
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Table 2. Shear Adhesion Strength (kg#mm®) of Specimens as a Function of Immersion Time

Time (day) 0 1 2 4 7 14
After thermal aging 1.42 1.38 1.35 1.34 1.32 1.30
DGEBA/D-230
Before thermal aging 1.29 1.28 1.22 1.18 1.08 1.08
After thermal aging 1.07 1.08 0.99 0.92 0.83 0.20
DGEBA/G-5022
Before thermal aging 1.43 1.36 1.29 1.27 1.25 0.97
After thermal aging 1.30 1.21 1.18 1.14 1.06 1.00
DGEBA/HN-2200
Before thermal aging 0.82 0.81 0.80 0.79 0.67 0.65
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