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Fig. 1 SEM photographs for PVDF/PMMA blends: (a) 90/10, (b) 80/20, (c¢) 60/40 and (d) 50/50
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Fig. 2 Influence of UV aging on tensile properties of PVDF/PMMA blends
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Fig. 3 n'-n" curves (a) and weighted relaxation spectra (b)

for PVDF/PMMA blends at 180°C
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Table 1 Plateau modulus (;g and characteristic relaxation time 7 of

PVDF/PMMA blends at 180°C

Wpyya (W% ) G x107*(Pa) 7 (s)
0 2.21 £0.09 —

10 3.24 £0. 15 3.55

20 4.52 +0.21 1.46

40 6.45 £0.30 0.92

50 8.27 £0.37 0. 89

100 18.74 £0.91 3.53

3.0

—180°C

1" (kPa-s)

7' (kPa-s)

Fig. 4 n'-n" curves for PVDF/PMMA (80/20) blend at

different temperatures
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Fig. 5 Master curves of G’ (hollow symbols), G” ( solid
symbols) and tand ( half-filled symbols) of PVDF/PMMA
(80/20) blend at 200°C (a) and shift factor a, for the
PVDF/PMMA (80/20) blend as a function of temperature
T (b)

The curve in (b) shows the WLF fitting to the measured

data.
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Fig. 6 G’ (a) and tand (b) as a function of T for PVDF/ PVDF/PMMA
PMMA (80/20) blend at y, = 2% and heating rate 2 M
K/min 60/40

The arrows denote the phase separation temperature 7' .
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Fig. 7 Determination of quiescent binodal temperature of

PVDF/PMMA blends
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Fig. 8 DSC curves (a) and XRD patterns (b) for

different PVDF/PMMA blends
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Table 2 Melting point T, and crystallinity X of PVDF in PVDF/
PMMA blends

Wpyya (W% ) T,(C) X (%)
0 168.2 18.7
10 166. 5 26.0
20 163.8 29.0
40 155.9 32.9
50 152.3 34.1

High ik AR v AR IR AR o PMMA PR R A
SUHEAE F T BR 1 PVDF 4 18 09 9 0 5 45 b, i
JLA i 50 2 R BE BRI, T, BE wpyy 38 000 T 58 5 B
K, H wpyyy = 40 wt% IR EA H B H
PP G 45 DSC IR BT 15 X, 2 e I TR 4

T O AR ) - 4 A R RIR Y b ' PMMA
AH AR B A BLAZAE 35 0 X B w gy 35 01T
E3 DN

B9 WoRkILEY M TCA 55 Mk &
(DTA) i £:. PMMA 7£ 370 ~ 430°C % 2k 4% fi#
PVDF 7 430 ~500°C % /& 4> i, DTA W {f I 7 15
HIRY B L TC . IR 5% R ERE (T,
DL 9 (a) 475 1] ) 5 5% ¢ £ YT B w gy 38 0TI R AR
AU, AR PMMA 5 PVDF £7 7 B9 1 43 [H] 4
FH 70 A8 =35 0 A0 R A 3k R AH X b ST, ASAEAE B
7R 0

PVDF/PMMA

DTA

300 400 500 600
Temperature (°C)

Fig. 9 TGA (a) and DTA (b) curves for PVDF/PMMA blends
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INFLUENCE OF PHASE SEPARATION ON MECHANICAL AND
ANTI-UV AGING PROPERTIES OF POLYVINYLIDENE
FLUORIDE/POLYMETHYL METHACRYLATE BLENDS

Yun-xiang Zhang, Yi-hu Song, Qiang Zheng
(MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering ,

Zhejiang University , Hangzhou 310027 )

Abstract Tensile and anti-UV aging properties of polyvinylidene fluoride ( PVDF)/polymethyl methacrylate
(PMMA) blends prepared by melting compounding were investigated. The results indicated that PVDF had a
good miscibility with little PMMA (10 wt% ) so that the blend was homogeneous and had the best tensile
properties and weatherability. On the other hand, significant phase separation occurred in the blends containing
more than 20 wt% PMMA | which led to marked reductions in tensile properties and weatherability. PMMA
played a role of diluent that accelerated molecular movements and reduced relaxation time of the blend.
Because of the habit of PVDF tending to self-entangle in the blends, improving molecular motion at high
temperatures could lead to the occurrence of phase separation. The binodal temperature of blends was got by
the small amplitude temperature scanning experiment, which decreased with increasing PMMA content. The
results did not follow some previous researches on solution casting blends. Crystallinity of PVDF increased and
melting point decreased with increasing PMMA content. However, XRD results indicated that PMMA did not
change the crystal structure of PVDF. Furthermore, TGA tests revealed that there was no synergistic effect
between thermal decompositions of PMMA and PVDF in the blends.

Keywords Blend, Phase separation, Properties, Rheology



