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Abstract : The effect of modulus of the dispersed particle on the fracture toughness and toughening
mechanism of the toughened PMMA was studied. Various kinds of crosslinked acrylic particles (ethyl,
methyl acrylate and n-butyl methacrylate; of the order of 200 to 300 nm were perpared and compared
as toughening agents for PMMA. For the rigid dispersed particle/PMMA alloys, the fracture tough-
ness decreased rapidly with the addition of rigid particles regardless of interfacial adhesion. However,
the fracture toughness of the alloy increased gradually and leveled off as the modulus ratio hetween
matrix and dispersed particle increases, which suggests that adequate modulus ratio is required to
promote plastic deformation of the matrix near the particles, which results in increases in toughness.
Optical and electron microscopy revealed that the deformation mechanism of PMMA alloy is shear
yielding of the matrix PMMA.
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Fig. 1. Storage modulus, E' for (a) matrix PMMA and

various acrylic inclusions : (b) X-PnBMA, (¢) X-
PMA, and (d) X-PEA.
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Fig. 2. Storage modulus and tan for (a) PMMA/
X-PEA 20, (b) PMMA/X-PMA 20, and {(¢) PMMA/
X-PnBMA 20 alloy.
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Fig. 3. Transmission electron micrograph of a ultra-
thin section of PMMA/X-PMA 20 alloy.
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Fig. 5. Scanning electron micrograph of fracture sur-
face of (a) PMMA/X-PS 10 alloy and (b) Higher ma-
gnification of (a) (fractured by three point bending
test at room temperature).
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test at room temperature).
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Fig. 10. Optical micrograph of crack tip deformation
zone. Arrow indicates the direction of crack propaga-
tion.

23] o = Adh, ©]# 3 voidES PMMA matrix7F
13} 7 shear yieldingo] doji}t A== ALz —’F
JEich, 1549 acrylateE EAHFo 2 95k
PMMA ¢=olo] vMWHy o7} Eo] shear yiel—
dingolgh= 71.& 4248 PMMAZ] 33] o 7] o]
crazingoll 93 7YYL T of ofF Folgh A
olgt & 4 Aok, Ly o]t AR w9
ik QbzE g Aol QlofAir ka2l
A AAY 42 2o cavity2 Q18le] matrix Zol)
plane stress &7-8- 9F50] craze2] o] oA ¥
shear yieldingo] F+& dojytc}ar F+438):= Donald
9} Kramer'®e] ZAu}be}l o}5 #Ababc}, w3k g
brittle 3} matrixgte YA} A=prtele] A2l 7} cra-
zinge Yo 5 v AP A E G AL A S
matrix®] ductility7} 2718t WS 3e) 2w

B Aydns 4y vhgsich oldl ik 2ot st
A AS e YA T R A7) Wt s
AAA o] g 7Hv, Fetavnd © HAAW T
Aol A3 PMMAA 52} d2o]e] vlAw 3
2 428k Wb Eel B oS FAE Aot 2
Ao A o the BaxPe] 4AE =eid o
Holrt,

faled

X

.41"

HJ

184

Fig. 11. Transmission electron micrograph of PMMA
/X-PMA 20 alloy (a) undeformed and (b) deformed.
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