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Polyvinylidene fluoride (PVDF) has excellent heat resistance and the foam has potential use as heat insulation. 

Being semicrystalline, PVDF exhibits a sharp decrease in the storage modulus and the viscosity around the melting 

point. Therefore, the suitable temperature range for foaming is narrower when compared to amporphous polymers. 

Polymethyl methacrylate (PMMA), an amorphous polymer with 

excellent foamability, and compatibility with PVDF, was blended 

with PVDF. While the resulting blend exhibited better foaming 

characteristics when compared to PVDF, significant improvement 

was observed only at high PMMA additions [1]. A major 

drawback of high PMMA additions is that the blends lose the 

unique characteristics of PVDF which originally made the resin 

desirable for certain applications. In order to achieve better 

foamability at smaller quantities of the second component, we 

investigated the addition of a high molecular weight modified 

acrylic resin compatible with PVDF. Another potential benefit of 

the acrylic resin is that the resulting blends exhibit strain 

hardening, which is believed to enhance foamability by 

suppressing cell breakage [2]. 

 For PVDF, the expansion ratio (Er) was approximately 6.6. Upon 

addition of the modified acrylic, the Er progressively increased up 

to approximately 25 for 10% addition, see Fig. 1. The increase in 

the expansion ratio was accompanied by an increase in the average 

cell size. However, the coefficient of variation, CV =
𝜎

�̅�
, where  

is the standard deviation, and �̅� is the average diameter, decreased 

with the addition of the acrylic, see Fig. 2, indicating that the cell 

size distribution became narrower. In addition, the blends exhibited 

strain hardening, see Fig. 3. While strain hardening is expected to 

enhance foamability, the lack of a direct correlation between the 

strain hardening coefficient and the foaming characteristics 

indicate that other factors, such as gas impregnation ratio, also 

need to be considered. 
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Fig.1 Expansion ratio (Er) of PVDF/acrylic 

polymer blends foamed at 164℃ 

 

Fig.2 Coefficient of variation (CV) of 

PVDF/acrylic polymer blends foamed at 164℃ 

 

Fig.3 Uniaxial extensional viscosity of 

PVDF/acrylic polymer blends at 164℃ 
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