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Dynamic Mechanical Property of Poly (Vinylidene Fluoride) and its Copolymers

Yukinobu M URATA*

ABSTRACT

Poly(vinylidene fluoride) (PVDF) and copolymers of vinylidene fluoride (VDF) and trifluoroethylene
(TrFE) or tetrafluoroethylene (TeFE) with high VDF content were studied by dynamic mechanical measure-
ments in a temperature range of —100 to 130°Cat 3.5 Hz. The T; transition and the «,, @ and B relaxations
were observed for VDF-TrFE copolymers in decreasing order of temperature. The T, transition was related to
the ferroelectric to paraelectric transition. The a,, a and g relaxations were attributable to the molecular
motions of amorphous main chains restrained by crystallites, the micro-Brownian motions of TrFE rich
sequences and those of VDF rich sequences, respectively. The a, and g relaxations observed for the VDF-
TrFE copolymers were found also for VDF-TeFE copolymers and PVDF,

Key Words: Poly(Vinylidene Fluoride),

Vinylidene Fluoride-Trifluoroethylene Copolymer, Vinylidene

Fluoride-Tetrafluoroethylene Copolymer, Mechanical Relaxation.
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Table 1. Densities of samples
Sample Comonomer content Density
Ne mol% 10% kgni®
1 352 1. 856
2 350 1.911
3 272 1.848
4 27° 1. 900
5 222 1.834
6 220 1.889
7 25.1°¢ 1.890
8 17.8¢ 1.849
9 04 1. 761

9

: quenched VDF-TrFE copolymer

. slowly cooled VDF-TrFE copolymer
. quenched VDF-TeFE copolymer

4 : quenched PVDF
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Fig. 1. DTA curves for VDF-TrFE

copolymer.
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Fig. 2. Temperature dependence of tensile

modnlus E’ and mechanical loss
tangent tand for 35 mol% TrFE
copolymer.
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Fig.3. The same as Fig.2 for 27 mol%

TrFE copolymer.
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Fig.4. The same as Figure 2 for 17.8 and

25.1 mol% TeFE copolymers and

PVDF.
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Fig. 5. Variation in temperature for tand

peak of the @, and J relaxations
with comonomer content.
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