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ABSTRACT A non-contacting infrared thermometer was used to measure the temperature at the film
surface in waving area for investigating dynamic mechanical properties of starch blend film and improving its
performance, such as brittleness, hardness, and size shedding. Dynamic thermomechanical analysis(DMA)
was conducted to investigating the dynamic mechanical properties of PVA and starch blend film and the
starch was grafted by rheological phase method to improve the damping characteristic. The results showed
that the temperature at the blend film surface in waving area ranged from 28.3 � to 35.1 �. In this
temperature range, the damping characteristic of PVA blend film was much better than that of starch
blend film, and the storage modulus (400–450 MPa) and loss modulus (25–30 MPa) of PVA were also
higher than those of starch of which the storage modulus was less than 50 MPa and the loss modulus was
less than 5 MPa. After grafted by rheological phase method, the storage modulus and loss modulus of
graft starch blend film reached up to 500–520 MPa and 35–40 MPa respectively, increased by 900% and
600%. So through graft modification, the damping characteristic of starch blend film can be improved
obviously.

KEY WORDS polymer, textile sizing starch, grafted by rheological phase method, damping charac-
teristic
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Fig.1 IR spectra of starch and grafted starch

� 2 Q2/W.22/ SEM YZ

Fig.2 SEM photos of starch and grafted starch
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Table 1 Temperature at the film surface in different waving area and speed

the temperature at the film surface/Z

waving area 700 No./min 600 No./min

left middle right left middel right

Front 33.7 32.3 34.5 28.7 28.7 28.8

Middle 35.0 34.0 35.1 30.8 30.4 30.4

Back 29.3 29.4 29.6 28.3 28.4 28.3

note: 40 samples
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Fig.3 DMA curve of PVA blend film
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Fig.4 DMA curve of Starch blend film
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Fig.5 Loss modulus comparison of PVA and starch

blend film
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Fig.6 DMA curve of graft starch blend film
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Fig.7 Loss modulus comparison of graft starch, PVA

and starch blend film
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