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In glass fiber (GF) reinforced polypropylene (PP) composites, the use of maleic-
anhydride grafted PP (PP-g-MAH) as interfacial compatibilizer has been reported in literature.
Although recent publications'*) have discussed the influence of the PP-g-MAH characteristics
on the mechanical behaviour of PP/GF composites, many aspects related to the interfacial
adhesion and nature of the composite interphase have yet to be elucidated. Therefore, using a
model composite system of PP reinforced with aminosilane treated short GF of varying fiber
content, the influence of MAH concentration and molecular weight (MW) of different grades of

PP-g-MAH compatibilizer has been investigated in this work.
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Figure 1 - Tensile strength (a & ¢) and impact strength (b & d) of PP/PP-g-MAH/ GF30 composites
(30% wt.GF) as a function of PP-g-MAH (a & b) and of MAH/GF concentration (¢ & d).



The compatibilizer efficiency in the fiber-reinforcement mechanism of these PP/PP-g-
MAH/GF composites was determined as a function of maximum tensile (TS) and notched Izod
impact strength (IIS) properties improvement achieved with minimum PP-g-MAH
concentration. For a given grade of PP-g-MAH, increase in compatibilizer concentration leads
to substantial increase in both the TS and IIS up to an optimum concentration, above which both
properties tend to level off, and corresponds to a saturation level of the GF surface with the PP-
g-siloxane copolymer formed at the interphase. However, a single master curve is obtained
when all experimental data is presented as a function of the effective MAH concentration in the
composite, indicating that the increase in the mechanical properties is essentially a function of
reacted MAH concentration. Therefore, the simultaneous increase in both the TS and IIS with
MAH concentration can be attributed to the high interfacial adhesion and a soft and ductile

nature of the interphase.
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Figure 2 - Tensile strength (a) and notched Izod impact strength (b) as a function of the MAH (mg/m?)
for PP/PP-g-0.8 % MAH/GF composites with 20, 30 and 40 % by weight of GF.

The optimum compatibilizer concentration (mg of MAH/m” of GF surface area) at
fiber-polymer interphase saturation point is reduced with increase in GF content, indicating that
this optimum concentration is also dependent on the probability of the compatibilizer migrating
to the GF surface, such that higher the GF content, higher will be the statistical probability of

achieving interfacial compatibilization in the composite.
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