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Results
The formation of transcrystalline layers around several fiber types
is studied is for different matrix materials. As shown in Figure 2, in
the iPP matrix, a homogeneous β-phase layer grows from the
fiber outward, independent of the fiber type and sizing.

When the molecular weight of the matrix is altered (Figure
2 and 3), the structure of the transcrystalline layer becomes less
oriented. Moreover, when the compatibilizer (MAH-PP) is added
to the iPP, transcrystallinity is no longer observed, see Figure 4.

Project aim
In fiber-reinforced polymer composites, the adhesive interaction between the polymer and the fiber is known to play a key role in
determining the mechanical properties of the final product. Despite the many studies on the surface chemistry of various fibers [1] and
compatibilization of the matrix material [2], the synergetic effect of matrix modification, fiber functionalization and shear flow on the
formation of a transcrystalline layer is rarely considered.

Figure 1: Schematic representation of the quiescent and shear induced nucleation of isotactic polypropylene on a sized glass fiber at 130 ⁰C. 

Conclusion
• The presence of relative between fiber and matrix dominates

the formation of a transcrystalline layer. The effect of fiber type
and functionality is difficult to access from polarized
microscopy images directly.

• The structure of the transcrystalline layer is strongly depends
on the molecular weight of the polymer matrix.

• The compatibilized systems form a considerably less oriented
structure, rather a layer of small spherulites due to an
increased nucleation density, similar to what is observed in
quiescent crystallization of the matrix material.
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Figure 4: Crystallization at 130 ⁰C of the compatibilized blend after mild shear

(top-left) and high shear (bottom-left). (F)DSC data showing an increased

nucleation density for the blend (right).
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Figure 3: Complex viscosity for various matrices (left), and the resulting

transcrystallization around a glass fiber (right) after crystallization at 130 ⁰C.
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Figure 2: Effect of shear on the formation of transcrystallinity around different 

fibers in the pure iPP matrix at 130 ⁰C.
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