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Abstract : Substituted dicyandiamide(Sub-DICY), Accelerated dicyandiamide(Acc-DICY), Trimellitic anhydride(TMA), Pyromellitic dianhydride
(PMDA) and Phenolic curing agent(Ph.C.A.) are mainly used for epoxy powder coating curing agent. Various characteristics of epoxy films
fully cured by optimum condition such as mechanical properties like Ty, tensile strength, elongation at break, hardness, abrasion resistance and
chemical properties like water absorption, acid resistance, alkali resistance and electrical properties, corrosion resistance are determined by
various measuring devices and analysys devices. In conclusion, phenolic curing agent was shown excellent thoughness but severe color change
as temperature increased. Acid anhydride has excellent insulation properties and color stability at elevated temperature but lower thoughness
and adhesion to substrate. DICY curing agent was shown high water absorption and severe color change as temperature increased.
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Scheme 1. The ideal synthesis of a DGEBA resin.
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Scheme 2. The reaction of epoxy resins with dicyandiamide.
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Scheme 3. The basic reaction between an epoxy resin and an
anhydride.
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Scheme 4. The reaction of epoxy resin with phenolics.
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Table 1. Formulations of Epoxy Powder with Various Curing
Agents [unit : g]
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Fig. 1. Damp and Ty of epoxy film cured with various curing
agents measured by Rheovibron.
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Fig. 2. T, of epoxy film cured with various curing agents
measured by DSC.

AAH2AFE FAlol 21 g7 WFelm PMDAS o] ¢
2 AL A%d viel go] PMDAY daHEZ A¢S7 o &
o}br  MA modulus(E”) gkel Z7] wWEo|th wix%oz
phenolicZd 3HAl= 052524 714 & £X& Yehdled oA
2 phenolic 73347} bisphenol Aol 213t chain extensionol
o)a] st Fol b2 ether?|7t AAHIL = 7k Ao
FHE EaAFMe] AAA H22 22 g8 ARt A
A A chaing mobility7t 718t ReZ Az nFgge]
EolA AF7FEe} M Atelolle v (DT 2 BA 2] A
Yatri{1-3].

3K(1-20 = 2T M

E = 26(1+p =

7|4 E¥ 9% modulus, G= AT modulus, K¥ bulk
modulus, ¢+ poisson’s ratio(++2l’¢ polymere] thal 0.2~0.3)
[7-10], 0¥ polymer density, McE 7k Alole EAeks
yerdt, (1) AdA €4 kol Mt 571848 E9 G
7284 H1 polymerd RE7t E71d4E E9 G 75

Fig. 3ol AdAl ZFo we oEA zute] 39 Fdg
2% A3E Jehlled o ZA =2e gugd
o 2N AgA g o ZA FR9 FaA 2L BAA
247 Qi

I o
Bl oxt 4
ool

Of,

7 w2 3ES Jehls A2 XE DICYEA ortho-
tolylbiguanideE DICYe] =& ozHA HE&4S ZF7A 77
#o]™ phenolic A &A= o Z A & ]9} A FRE 7HA

3] wEel AEAol L Holth AFFEL gr)FdA
24 FE& FFotd ez mo}] “HvE—OH JurR oz
Aol 24 ¢oy} PMDAY 4% 247109 soft segment
ol carboxyl7]E TMAKXUY fgo] ¥stn oz ALA
ol TMARTH: Z7lete Aoz AZ4dgn TMAE 100~110C
9] extruder 7FF2EolAl #abAdo] Umy] wFo] Ewe] A

Fol }2 B4 B AT 61

110 |

Gloss(%)

70

t

50 1 1 1 i 1
TMA Acc-DICY PMDA Ph.CA. Sub-DICY

Fig. 3. Gloss vanation of epoxy film cured with various
curing agents.

0 1 {
380 i )

360

320

Oscillation(sec)

300 -
280 +

260

240 1 1 1 1 1
Acc-DICY TMA Sub-DICY PMDA Ph.CA.

Fig. 4. Pendulum hardness of epoxy film cured with various
curing agents.

ool AdA AAM mUFeo] FIFE A3lse
AR, persoz pendulum A EAIE72 o EA] et A
ZAsA< Fig. 49 2 238 BoF1 o oA
T AFA Bt T,9 7tuze] A7)0 YHE

28 oy 2 g

A
o 7

o
) 3
el

J. of Korean Ind. & Eng. Chemistry, Vol9. No.l, 1998



62 24 % -

35 - I

25+

20

Abrasion ratio(%)

m 1 1

05 i 1 1 1 L

PMDA TMA Ph.CAA. Sub-DICYAcc-DICY
Fig. 5. Abrasion resistance of epoxy powder coating with
various curing agents.
100
90 -
g 80 |
g 70+
0
= 60}
50 |
40 1 1 1 1 1
. Sub-DICY PMDA Acc-DICY Ph.CA. TMA
Fig. 6. Tensile strength of cured epoxy film with various

curing agents.

Persoz pendulum AEAZ7IZ ZAHHE ZH 454

Py

d

RE
73l PMDAY phenolic A 3419 A=t & 40022 A} 9]
ARAE Az dEA BEAERY AEE 493 e A

£ ¢ 5

AeAS 70 he AEA. mote) oty N8 sl
a2 ARES Fig 59 UEgEd AF45+29 PMDAS TMA
7} 007%SF 0.00%2 7+ $58tw 2 th&-o} phenolic 7 3HAl
0.15%, X8 DICY7} 0.16%, % DICY7} 034%9 w22 v}

288 Bolx gt} 0§ Ade HudgFed T¥E nE
9} 22 bulky groupel WmtRAd H&E vjie A2 A
A bulky groupd] MF7F RE€FF UrtRgo] & Aoz 3

gE.

Zge A9 A A1 E 198

r

qz
12
10
S
3
s 8r
i i
=
g I
& 6}
§
2 1
o 1
1 L L 1 1
. PMDA Sub-DICYAcc-DICY TMA Ph.CA.
Fig. 7. Elonagtion at break of cured epoxy film with various

curing agents.

25

20 I

15

Water absorption(%)

10 I

o.o 1 1 1 1 1
_PhCA. PMDA TMA Acc-DICYSub-DICY

Fig. 8. Water absorption of cured epoxy film with various
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Table 3. Surface and Volume Resistivity of Epoxy Film Cured
with Various Curing Agents at Room Temperature

Curing agent Resitivity Surface resistivity ~ Volume resistivity
Sub-DICY 2.7X10° 3x10°
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