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Abstract

We have measured the fracture toughness of interface between polystyrene
(PS)/poly methyl methacrylate (PMMA) using mixed composition of different
random copolymers of PSyr-PMMA | ¢, where f is the volume fraction of PS in the
random copolymer. Nine different composition of PS-PMMA were used with f
ranging from 0.1 to 0.9. We have found the fracture toughness of interface can be
significantly increased with mixed random copolymer compared with that from the
copolymer of single composition. It is found that with increasing concentration of the
mixed random copolymer at the interface, the Gc of the interface increase quickly and
finally reaches a plateau. The failure mechanism is examined by ATR-FTIR technique.
With thick random copolymers layer at the interface, we found that beside the
homopolymer PS crazes, the thick random copolymer itself also crazes. This method
suggests a simple method for one to effectively use random copolymers for

reinforcement.

(polyimide) -
(high impact polystyrene) (polystyrene) (rubber)
(polymer alloy) (homopolymer)



(Flory) (Huggins)

(free energy of mixing)

G =¥ lnqo+1_T¢ln(l—¢))+)(¢J(l—¢)) (1)

mix

(D) (entropy)

(enthalpy) X -
(Flory-Huggins interaction parameter)

( N
)
(x>0)
(AG,)
(Vne) (d)
Va = aka\/% ()
d=—22 3)
Jox
a (statistical segment length) X Vs
d (phase separation domain)
(size)
(entanglement)
(adhesion)
(block copolymer) A
B A-B (diblock
copolymer) A-B A B
(annealing) A-B (segregation) A
B A B A (Ablock)
A A
B (B block) B B
A-B A/B A/B
A-B (A B )
A-B A-B

(fracture)



(random copolymer)

(random-copolymer)

(random-copolymer)
(random-copolymer)

(fracture toughness

Ge)
(1) (random copolymer)
[poly(styrene-co-methyl
methacrylate) random copolymer] AIBN(2-methylpropionitrile)
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(H' NMR)
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Mw PDI fs E(MPa) o(MPa)
PSo 307 000 2.5 1.00 3000 55
PMMA 93 000 1.7 0.00 3300 100
P(Sos-r-MMA) | 369 000 2.5 0.91
P(Sos-r-MMA) | 362 000 2.2 0.82
P(So7-r-MMA) | 325 000 2.2 0.74
P(Sos-r-MMA) | 373 000 23 0.64
P(Sos-r-MMA) | 395 000 2.1 0.52
P(Sos-r-MMA) | 439 000 2.2 0.39
P(Sos-r-MMA) | 378 000 2.2 0.27
P(So-r-MMA) | 332 000 2.1 0.18
P(So:i-r-MMA) | 410 000 2.0 0.09
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