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ABSTRACT  The physical properties of the epoxy resins were studied with an addition of filler content and the application
of artificial weathering test. When talc as a filler was added to the epoxy resin (L-30), the water resistance seemed to be
increased because of the results of the reducing of water absorption rate and the increasing of contact angle. Although the
adhesive strength of epoxy resins was not affected by the increasing amount of talc, its compressive strength was reduced.
The physical properties of the epoxy resins had different trends according to the site environments. The artificial weathering
test with the change of temperature and humidity showed that the changes of water absorption rate and colour differences of
the epoxy resins containing talc were lower than the pure epoxy resin itself. However, the contact angle was higher. The
artificial weathering test with ultraviolet irradiations showed the opposite result; the damage of epoxy resins was increased
with the increasing of talc content. These mean the site environment of the stone monuments should be considered to deter-
mine the content of talc added to increase the durability of epoxy resin.
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Figure 1. Crack, discoloration and detachment in epoxy resinlayers after treatmert on stone monument.



Table 1. Physical porertes of the epoxy resins (—30).

Properiies Epoxy resin Harcher
ViscosityCcps) at 25C 300~ 400 230~300
Srecific gaviy 1.20 0.971

Mix ratio 100 50

Setting time at 25C Physical : 24hour, Cremical : 7 cay

107~175.2

compressive stregth kg/cr)
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Table 2. Climatic program for artficial weathering test (Gyeongju area).

Seg 1 Seg 2 Seg 3 Seg 4 Seg 5 Seg 6 Seg 7 Seg 8
Characteristics of section up stay up stay down stay down slay
Temperature (C) 25 25 30 30 25 25 -3 -3
Rel. Humidity (%) 70 70 90 90 70 70 0 0
Ruming time (our) 2 4 2 4 2 4 2 4
Starting poirt (time) 22:00 0:00 04:00 06:00 10:00 12:00 16:00 18:00
Rairing poirt (ime) 10:30-12:30
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Table 3. The cersity, water absorption raie capillary water and Water cortact angle uptakes of the epoxy resins by the addtion of talc.

P epoxy resins : talc Buk dersty | Water akbsorpionrale | Capillary water absorption Cortactargle
by volume by volume g/em) wt.%) coefficient (kg/mt’) )
LTO 3:0 5:0 1.145 0.19 0.0005 52.413
LT1 3:1 5:1 1.287 0.19 0.0005 56.859
LT2 3:2 5:2 1.357 0.17 0.0006 61.524
LT3 3:3 5:3 1.472 0.16 0.0005 66.010
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Figure 2. The compressive strengh and adhesive strengh of the epoxy resin samples by the addition of talc.
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Table 4. L"a*»* chomatic system of the epoxy resin samples by
the additon of talc.

Sample L a b*
LTO 55.74 1.19 0.86
LT1 52.10 -0.53 2.28
LT2 60.85 —-0.65 3.67
LT3 64.93 -0.74 4.26

Table 5. Chominance (4E" of the epoxy resin samples by the
addion of talc.

Sample LT1 LT2 LT3
LT1 - 9 13
LT2 9 - 4
LT3 13 4 -
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Figure 3. Microstructures of the epoxy resin samples by the addition of talc.
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Figure 4. Weight increasing rate of the epoxy resin sampes by
addiion of talc after the artificial weathering test by the charge of
the temperature and humidty.
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Table 6. Density, water absorgion rate and capillary water udake coefficiert of the epoxy resin samges by the additon of talc after artificial weath—

efing test by change of the temperature and humidty.

Buk denrsity (gfom) Water absorption rate (w.%) Capillary water aksorpiion coefficient kg/m’)
semoe before after before after before after
LT1 1.145 1.140 0.19 0.79 0.0005 0.0011
LT2 1.287 1.282 0.19 0.65 0.0005 0.0009
LT3 1.357 1.353 0.17 0.52 0.0006 0.0009
LT3 1.472 1.465 0.16 0.58 0.0005 0.0009
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Figure 6. The shape of epoxy resin sampes afer adhesive
strengthtest applied with artificial weathering test.
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Table 8. L*a"b* chromalic system of the epoxy resin samges by additon of talc applied with artiicial weat hering test by the change of temperature

and humidity .
L* a* o)
Sample AE*
before weathering | after weathering | before weathering| after weathering | before weathering |  after weathering
LTO 55.74 53.00 1.19 2.02 0.86 0.65 2.86
LT 52.10 50.92 -0.53 -0.82 2.28 2.34 1.22
LT2 60.85 59.71 -0.65 -1.02 3.67 3.87 1.21
LT3 64.93 64.53 -0.74 -1.13 4,26 4.48 0.60

Table 9. L*a*b* chromatic system of the epoxy resin samples by addtion of talc applied with artiicial weathering test by the ultraviolet irradiatiors.

L* a* o]
Sample AE*
before weathering | after weathering | before weathering| after weathering | before weathering |  after weathering
LTO 51.00 41.88 2.14 2.42 0.30 15.61 17.83
LT1 51.30 49.43 -0.65 1.47 2.35 14,33 12.31
LT2 58.55 54,23 -0.97 2.65 3.79 18.79 16.02
LT3 64.85 58.16 -1.09 3.03 4.13 18.98 16.79
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Figure 7. Microstructures of the epoxy resin samgdes after 80cycle artficial weathering test by temperature and humidity ; (a) LTO : the disintegra—
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