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Abstract: The surface properties of poly(methyl methacrylate) (PMMA) were investigated after accelerated weathering.
Glossinesses, contact angles, surface free energies, thermal stability, and mechanical properties were investigated. The gloss-
iness of the weathered PMMA was decreased with increasing exposure time. Contact angles and surface free energies were
not overtly changed because the amount of oxygen on the surface was remained. PMMA was compounded with anti-block
and antistatic agents using a co-rotating twin screw extruder to improve the durability. The PMMA composites showed bet-
ter glossinesses after accelerated weathering while maintaining the contact angles, surface energy, thermal stability, and

mechanical properties without significant changes.
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Table 1. Weather-O-Meter Test Condition

Step Function Irradiance TZEP Air Temp Humidity (Thmr:;
1 LIGHT 0.55W/m? 70°C 47°C 50% 0:40
2 LIGHT+SPRAY FRONT 0.55W/m? 70°C 47°C 50% 0:20
3 LIGHT 0.55W/m? 70°C 47°C 50% 1:00
4 DARK+SPRAY FRONT+BACK 38°C 95% 1:00
5 FINAL STEP-GO TO STEP 1

STAT®IC-1)E ZHzZF 0.4 wt%st 0.3 wi% F718tgich. ol&
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Figure 1. The glossinesses of unfiled PMMA as a function of
accelerated weathering time.

d
blockA| 5l tHFA|AE H7IotAT. vl5H PMMAS] 75
336/t A FHETF FaE ARSI 672417 =4
Ao ZHTZ H7A9 HA BIE Felstaz} o] 2
7FA =& A|7te] the] PMMA B3| 2e] Fees 248}
t}. Figure 2= 336A17F 2 6724|17F B¢ Y13 w=3}5.9] 1)
27 PMMA 2 Balxgo] Feiz =24 A2 Yehy ot

20

—a&— 336hr
—e—672hr

80

70

Glossiness

60

50

T T
Anti-block Antistatic
filled filled

Figure 2. The glossinesses of unfilled and filled PMMA exposed
to 336 hrs and 672 hrs of accelerated weathering.
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Figure 3. The contact angles of unfilled PMMA as a function of
accelerated weathering time.

S g 25 v PMMARG 34 € 235 23k of
AYA A A BEFAHEY B9 anti-blockA] 54 HdA=
B} gpabe A7E 2ok Anti-block ZAA| 9] AL AR
Ao 2 wspA|7to] whet Zao] A B} AR A
o= ZAdr}.

ol 2 5ol gt 29 BelaA YEte meix)
SoliAE e Figwe 3= Al mE A
PMMAS] 250l tat 52 28 el o). 168417
Y w8} 5 QE7Ee 271 ol % S0AUTA 97 ¥
9 WellAl 2 @7} glsith. W =8 2700] UV 340 nm
2 ZAFER polyketoned} poly(phenylene sulfide)?] UV/

50

—a— SFE
®— DispersePt
—A— PolarPt

40

30+

20

Surface Free Energy(mN/m)

0

ohr 168hr  336hr  503hr  672hr  84dnhr

Figure 4. The surface free energies of unfiled PMMA as a
function of accelerated weathering time.

Table 2. EDS Analysis of Unfilled and Filled PMMA before and after Accelerated Weathering

Exposure Time 0 336 672
(hrs) Unfilled  Anti-block  Antistatic Unfilled  Anti-block  Antistatic Unfilled  Anti-block  Antistatic
C (%) 77.73 77.59 78.96 78.32 77.28 75.20 78.37 78.24 77.69
0 (%) 22.27 22.41 20.92 21.68 22.72 24.80 21.63 21.76 22.31
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Figure 5. The contact angles of unfilled and filled PMMA exposed
to 336 hrs and 672 hrs of accelerated weathering.
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Figure 6. The surface free energies of unfilled and filled PMMA
exposed to (a) 336 hrs and (b) 672 hrs of accelerated weathering.
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Figure 7. TGA thermograms of unfilled and filed PMMA
exposed to 672 hrs of accelerated weathering.

Table 3. Mechanical Properties of Unfilled and Antistatic Agent filled PMMA

Properties Tensile Strength Flexural Strength Flexural Modulus HDT Impact Strength MFI

Samples (kgf/cm?) (kgf/cm?) (kgf/em?) (°C) (KJ/m?) (g/10 min)
Unfilled 550 1,200 36,000 98 1.5 10.2
Filled 552 1,154 35,765 97 1.5 10.9
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