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Fig. 1 DSC curves of PPS and LMTG
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Fig. 2 TG and DTG curves of PPS and LMTG
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Fig. 3 SEM images of (a) LMTG adhered to conductive tape and PPS/LMTG compounded at (b) 300 °C, (¢) 325 CC, (d) 350 °C, (e)

375 °C and (f) 400 C
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Fig. 4 SEM images of PPS/LMTG compounded at 400 C for 10 min, at different rotation velocity: (a) 20 r/min, (b) 40 r/min, (c¢) 50

r/min, (d) 60 r/min, (e) 80 r/min and (f) 100 r/min

B
=
S o6r
o
&
o)
>
< 4l E\D
\D/D
2 1 I 1 1 1
20 40 60 80 100
Rotation velocity (r/min)
Fig. 5 Influence of rotation velocity on average size

(average size for raw LMTG =6. 69 pm)
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Fig. 6 Morphology of PPS/LMTG compounded at 400 °C and 80 r/min, for different time: (a) Smin, (b) 7.5 min, (c¢) 10min, (d)

15min and (e) 20min
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Fig. 7 Typical torque versus time graph recorded during
the compounding process for PPS and PPS/LMTG at 400 °C
and 80 r/min
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Fig. 8 Storage modulus versus temperature for (a) PPS/

LMTG300 and (b) PPS/LMTG400
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Fig. 9 Relative storage modulus versus volume fraction for
PPS/LMTG300 and PPS/LMTG400 at (a) 75 °C and (b)
175 C
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Fig. 10 tan§ versus temperature for (a) PPS/LMTG300

and (b) PPS/LMTG400
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Table 1 Values of 7, tan§,, and A for PPS/LMTG300 and PPS/
LMTG400

Volume
Sample T,(C)  tand,, A
fraction (% )

0 110. 8 0.1732 —
PPS/LMTG300 10 109. 1 0.1711 0.0976
20 110.0 0. 1654 0. 1937
30 111.0 0. 1579 0.3024

0 113.5 0.1614 —
PPS/LMTG400 10 111.0 0.1733 0. 1930
20 111.5 0.1673 0.2957
30 113.3 0. 1546 0.3684
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Fig. 11 Relative tensile strength of PPS/LMTG300 and

PPS/LMTG400

Fig. 12 SEM photographs of the fracture surface of (a)
PPS/LMTG300 and (b) PPS/LMTG400, both with 20%
LMTG
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Fig. 13 Experimental data and linear fitting using (a) Lubin’s formula, R* >99% and (b) Pukanszky’s formula, R* >98%
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Melt Compounding and Mechanical Properties of Polyphenylene
Sulfide/Low Melting-temperature Glass Composites

. . 1 . 2% . 2 . 1,2
Zhou Liu', Jia-chun Wu', Hong-mei Yang'?* , Yi-hu Song'?, Qiang Zheng'
(" Department of Polymer Science and Engineering ,

> MOE Key Laboratory of Macromolecular Synthesis and Functionalization , Zhejiang University , Hangzhou 310027)

Abstract Polyphenylene sulfide ( PPS) with the melt temperature about 280 °C and low-melting temperature
glasses (LMTG) with the soft-temperature (7.) about 325 “C were used to prepare PPS/LMTG organic-
inorganic hybrids by melt compounding above both characteristic temperatures. The surfaces of PPS/LMTG
prepared at different processing conditions were observed by scanning electron microscope ( SEM ).
Meanwhile, the mechanical properties for the composites marked as PPS/LMTG300 and PPS/LMTG400
prepared below and above T of LMTG respectively were investigated. The results indicate that liquid-liquid
melt compounding is feasible in a wide temperature range from 325 C to 450 °C for the selected composites.
The SEM images show that dispersed phase in situ morphologies are influenced significantly by processing
temperature, shear time and the mixer rotation speed. During liquid-liquid compounding, the dispersed
phase, i. e. LMTG drops, goes through a series of process of deformation, break-up, coalescence and recovery
in shearing field, similar to the evolution of dispersed polymer phase in immiscible blends with sea-island
structure. Compared with PPS/LMTG300, the size of in situ morphology for LMTG phase in PPS/LMTG400
obtained by liquid-liquid melt compounding is much smaller, leading to weaker interfacial interaction between
the filler and matrix. In addition, LMTG particles still have an excellent strengthening effect on PPS/
LMTG400 containing 66 wt% inorganic filler since particle dispersion is improved by liquid-liquid
compounding.

Keywords Polyphenylene sulfide, Low melting-temperature glass, Liquid-liquid melt compounding,

Dynamic mechanical analysis, Tension strength
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