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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

35.1�)LTij��(7������%bdg6



352 � � � � � � 24�352 � � � � � � 24�352 � � � � � � 24�

%&,ÆoV(7������"#�����W�
%+Æ#���-, 1N�oaoS����(k=
0VB7kM�

3 M �
1. �"#���, �$� %��%�� 28.3–

35.1 �LT&, PVA �����5������?
��+Æ#��d�e�e/�X�e/ln�W
Soq, PVA ��%e�e/ (400–450 MPa) �X

�e/ (25–30MPa) ÆS��������
2.PVA ����%[X%*U������%

S, (* PVA ������/%VJ�XY��S

�5������, V PVA ����%+Æ#��
�5�������j! PVA ����W�%�


�, $����bnpc]�G�����%*�5
(�

3. $16�(72�%5��, � 28.3–35.1 �

��LT&�����%+Æ#��aS7��(7
��%e�e/�X�e/1NhF 500–520 MPa

� 35–40 MPa,mbdg6%%��LT7 -5– 90�,

U PVA ����% (10.3–58.8 �) n�

4. �"#���c$�4+Id,$� %��

%��e7�9a_, $�"-WdId66$S�
"-'��$� %����&'F`, \"-=M
'�] 600 F/min \4F 700 F/min -, �"#%
.%$��/$� %��%��7�] 1–5 ��

p q Æ &
1 FAN Xuerong, RONG Ruiping, JI Huijun, Textile Sizing

Detection Technology, (Beijing, China Textles & Apparel

Press, 2007) p.90

(�rn, nop, ris, '()*+,-. (qt, rj��
rsq, 2007) p.90)

2 HAN Shihong, GU Xiaohui, The application of grafting

modification on PVA in textile sizing, Journal of Wu Han

Institute of Science and Technology, 21(8), 30(2008)

(krl, msn, ���� PVA ���s
r	tu, vo�
�
s
t, 21(8), 30(2008))

3 LIU Lihua, Application of viscoelastic damping vibration

and noise reduction technology, (China Astronautic Pub-

lishing House, 1990) p.46

(utp, /012345678-., (uqrsq, 1990)

p.46)

4 MA Dezhu, He Pingsheng, Structure and Properties of

Polymers, second edition (Science Press, 1995) p.186

(vuv, rtw, 9:;<=>?@A (�
rsq, 1995, v
ss) p.186)

5 CAI E, Basic Theory of Viscoelasticity, first edition (Bei-

Jing University of Aeronautics and Astronautics Press,

1989) p.6

(w t, /0@BCDEFG, vws (qt, qwq �
r
sq, 1989) p.6)

6 K.L.Nagei, R.W.Rendell, Volume-dependent rate

processes predicted by the coupling model, Journal

of Non-crystalline Solids, 131-133, 442(1991)

7 K.L.Nagei, R.W.Rendell, A quantitative explanation of

the difference in the temperature dependences of the vis-

coelastic softening and terminal dispersions of linear amor-

phous polymers, Journal of Polymer Science: Part B;

Polymer physics, 24, 619(1986)

8 SHEN Danfeng, Ye Guoming, Analyzing the vibrating

characteristics of warp yarns during weaving, Journal of

Textile Research, 28(5), 41(2007)

(uxu, xjx, �
vyr��x
��	�	, ��
t,

28(5), 41(2007))

9 M.C.O.Chang, Thomas D.A., Sperling L.H., Characteriza-

tion of the area under loss modulus and tan-temperature

curves: Acrylic polymers and their sequential interpene-

trating polymer networks, J. Appl. Polymer. Sci., 34,

409(1987)

10 Foster, J.N., Sperling L.H., Tomas, D.A., The application

of bulk polymerized acrylic and methacrylic interpenetrat-

ing polymer networks to noise and vibration damping, J.

Appl. Polym. Sci., 33, 2637(1987)

11 Widmaier J. M., Sperling L. H., A comparative study of

semi-2 and full interpenetrating polymer networks based

on poly(n-butyl acrylate)/polystyrene J. Appl. Polyin.

Sci., 27, 3513(1984)

12 M.C.O.Chang, D.A., Thomas, L.H.Sperling, J. of polymer

Science Part B, Polymer Physics, 26, 1627(1988)

13 HUANG Guangsu, Investigation on the Synthesis and

Properties of the Damping Materials Based on Polysilox-

ane/Polyacrylate., PhD thesis, SiChuan University, 2002,

p.30-48

(wvx, yyyz/yz{wy����	z{	�
|z, x
|�
}y
}{#, 2002, p.30-48)

14 ZHU Zhifeng, in National Technology Conference of Pulp

and sizing, 2007 compilation, The Primary Exploration of

Inorganic nano-additives Mechanism and Quality Evalua-

tion, edited by Cotton Textile Industry Association, (Bei-

jing, China Textiles & Apparel Press, 2007) p.56-60

(z{u, ~{z|&|	|u{}}~�{~'|, }j
�
�
��~, 2007 �}%�~~, 2007: p.56-60)


