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=8 1 Aolis IEAI(DGEBA) /Zelow|=/MPD kA Edll=o] Zejopn|= ek wh2 Edl=A2] gJejsh
2 B4 9l 71A1F EAel djsl] argslint. & EEAle] AeiAES DSC, 71414 A UTM, FHE 54 W
k= SEME ARS8l SIS o)A 9] AdgAdo] 948t Ejotn| =g Aesle] 0~30 phr7id] s 28
selom, At Hhg-5 918l 170 T2l 2%ollX 3021t FA13II ellEAl/ZEE|otn| E/MPD SRIEAl A Eejotm]
o] ol whE A3} HESoME AR 2ot Hul B vt HskE HolX| it o] olFAleke] A8
o] 93t Eejotn|=el| sl As) Hhgo] AL WelHA] kS-S Ko Frt iAo R AgAdo] 9t Eejotn| =
APde] 271 100—300 nmEH vig- Agkor] Zejopn|E $lEo] 20 phrdd w Eejo| = Jhlde] ZAAM
o] oJ#X|aL co—continuous$h wAVIo] RS et Eutznt spAx e wet 339 A oA 2] Sl 9
3 Aol ok 20%2] Y} anE ®glon Ealoluxe] ko] 20 phrd W co—continuousdt EAMYe] <]
&l <k 50%2] A& I TPt AUk o1Ae AlH] mHa|E e BATAL] Hejsta 2ES Tl 1HshaA
TZ2E A2ARIA ZR03E R Aol 98t H2Y S 7dE - e B £k

Abstract: The morphology and mechanical properties of epoxy/polyamide/MPD reactive blends with
various amount of polyamide were investigated. The cure behaviors, mechanical strengths, and mor—
phological changes of the epoxy blend systems were analyzed by using DSC, UTM, and SEM, respectively.
The amount of high soluble polyamide in epoxy ranged from O to 30 phr, and the cure reaction occurred at
170°C for 30 min. The start and maximum exothermic temperature in heat flows during cure reactions
appeared at almost same temperature, indicating that soluble polyamide could rarely hinder the cure
reactions. From the SEM images, it was found that the size of separated—phase was very fine about
100—300 nm, and at 20 phr of polyamide the boundary of separated—phase was unclear and the phase
revealed co—continuous. By AP plasma treatment of specimen surface, the adhesion strength was
increased by 20% due to enhanced surface free energy. By blending 20 phr of polyamide with epoxy,
the adhesion strength was increased by 50% due to co—continuous phase in morphology. By considering
the surface treatment of specimen and morphological tuning of the blends, it can be expected that the
improvement in toughness and excellent adhesion strength can be achieved in structural adhesive systems.

Keywords: epoxy, polyamide, AP plasma treatment, structural adhesive, morphology.
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ARgSIAL ARV A Fde flsk] el delds 7=
2 Zejom|=E AMESo] ollFA)/ZE o] =/m—phenylene diamine
(MPD) ERI=AE Alxslgl o] Eejop=e] gafol| k2 gefsr4]
57 9 7 B4 sl sk sEelM o] ek A
& Flalo] st EefzrtE olgslo] AElE SISl

S

M. 2 AgollA] o]FA] °Xi= DEGBA o= 235421 %
Al A 2A] Esksle] YD—-128 (DGEBA, EEW=184~190 g/eq.)
= ARSI O, of]SEA] R] AR1VES I EA L] ZRISHA
2= JE22E hexamethylene diamine, adipic acid 52 3=35}
of atZe] galVde 7= E2loP | =(Dupont %! Henkel: 1513
130—150 )& 773 o= she tHdeA o= =S A}
23190t} o] tHdiA| o= BT VIR oflEA] SRl &
VS 7tk 2], olFAIS AR Aldrichi kel S5A1eR]
m—phenylene diamine (MPD) & A8t of|FA] 4], Zglo}u]
T Ede 73 3R 9 skl S8k Figure 100l VERASITE

OHIZAl SHEA HZE. 2 A3olM= o ZA] A9} Ak8A0] 5
T8t Eeo| & S| (PdiA| Erjo|= E5) 9] 318 DGEBA
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THSE MPDE o4 of|EAI9} E3lslo] QB0 170 CTE 3021t
HESAIZTE

3| HIS HE U FARERL E0IY 2. AlxE of|FA)/EE o
E/MPD EI=e] 78} H-3oll i A ss S79ap7] 2lsik At
FA} DA (differential scanning calorimeter, DSC: Perkin—Elmer
Phsis—1) & ARSI 0™ A& 100 mgs &5 panoll 91 52
455 10 C/min Z, 2o 5] 200 T2 =% Aok Asist
SIt}. 18131, AR HAF #n17 (scanning electron microscopy, SEM,
Phillips XL30)& o|-83lo] AA2] shehdelx] vehhs RERAE
APBIILE Al AR AR FA (=196 0)$F § daslo] s
S gold—coating®t ¥ 5.0 kVe] }z210lM #2sisict.
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Figure 1. Chemical structures of diglycidyl ether of bisphenol—
A(DGEBA) (a); component of soluble polyamide blend(b); m—
phenylene diamine (MPD) (c).
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Figure 2. Schematic diagram of atmospheric pressure plasma
system.
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Figure 3. DSC thermograms of epoxy/polyamide/MPD reactive
blends with various contents of polyamide.
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Figure 4. SEM images of epoxy/polyamide/MPD reactive blends with O phr (a); 5 phr (b); 10 phr (c); 20 phr (d); 30 phr (e) content
of polyamide.
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Figure 5. Changes of contact angle after plasma surface treat—
ment with various exposure time.
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Figure 6. Changes of surface free energy after plasma surface
treatment with various exposure time.
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Figure 7. Lap shear strengths of epoxy/polyamide 20 phr/MPD
blends with various times of AP plasma surface treatment.
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Figure 8. Lap shear strengths of epoxy/polyamide/MPD reactive
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Figure 9. T—peel strengths of epoxy/polyamide/MPD reactive
blends with various contents of polyamide.
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