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Abstract : Mechanical property of four compatible blends of polystyrene / poly (phenylene
oxide), polystyrene/poly (vinyl methyl ether), polystyrene / poly (a-methylstyrene), and poly
(phenylene oxide / poly (@-methylstyrene) were investigated using tensile tester. Preliminary
thermal and dynamic mechartical analysis showed that all four blends exhibited single compositionally
dependent Tg’s. Modulus data showed synergistic effect for all blends. Break(yield) stress
data exhibited linear to slight positive deviation from the rule of mixtures relationship.
Percent strain at break "data exhibited clear negative deviation from the rule of mixtures
relationship. Percent strain at break data exhibited clear negative deviation from the rule
of mixtures relationship. These mechanical property can be explained using the concept
of intermolecular interaction in compatible blends. Overall, the mechanical property of four
compatible blends was similar to the effect of antiplasticization,
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Table 1. Basic Properties of the Four Homopolymers used in Preparing the Blends for this Investigation

Chermical Struct Mechanical Property Tg M. W, Me, Mc
emical Structure
(at 25TC) . (C) (g / mole) (g / mole)
Polystyrene (PS)
Mw=250,000 Me=19,000
—CH. - C1H'“>n- Brittle 100
@ Mn=150,000 Mc=38,000
Polyphenylene oxide . .
(PPO) Mw=49,000 Me=4,000
~ CHs Ductile 210 _ _
~(0)—0= Mn=17,000 Mc=8,000
~
CH
Polyvinylmethylether . —
0 yvm(yPVMEY) Mw=99,100 Me=8,500
+CH2—(I3H'}n" Viscous -10 — —
OCH, Mn=46,000 Mc=18,000
Poly a- methyl styrene — — o
(PaMS) ?Ha Mw=50,000 Me=13,000
—~CH- ﬂ: S Brittle 180
Mn=35,000 Me=28,000
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Table 2. Compositions of the Blends used in this
Investigation {weight percent)

PS/ PPO o/0 75/25 /30 25/7 /100

S/ PVME G5 a0/ 10 8/ 15 BO/20 TS/ 6573
PS/ PaP$ TS/ 50750

PPO/PaPS  75/25 50/50
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Fig. 1. Tg vs, composition of the blends :

calorimetry.
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[J:Dynamic mechanical spectroscopy, (O:Differential scanning
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Fig. 2. Representative stress-strain curves of PS/
PPO blends ; 1:100%PS, 2:75%PS/25%PPO, 3:
50%PS / 50% PPO, 4:25%PS/75%PPO, 5:100%

PPO.
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Fig. 3. Representative stress-strain curves of PS/
PVME blends ; 1:100%PS, 2:95%PS/5%PVME,
3:90%PS/ 10%PVME, 4:85%PS/15%PVME, 5:
80%PS / 20% PVME, 6:75% PS / 25% PVME, 7:65%
PS/35%PVME,
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Fig. 4. Representative stress-strain curves of PS/
PaMS blends : 1:100% PS, 2:75%PS /25% PaMS,
3:50%PS / 50% PaMS,
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Fig. 5. Representative stress-strain curves of PPO/
PaMS blends ; 1:100% PPO, 2:75%PPO/25%
PaMS, 3:50% PPO/50% PaMS,
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Fig. 6. Stress at break(or yield) vs. composition
of the blends, Bar indicates 959 confidence interval,
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Fig. 7. Modulus vs, composition of the blends. Bar
indicates 95% confidence interval,
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