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M anufacture of Magneto-rheological Actuator Based on Silicon Rubber
S.A. Motazedi, M. Kokabi and M.H.N. Famili
Polymer Engineering Group, Faculty of Engineering, Tarbiat Modarres University, P.O. Box: 14115/143,
Tehran, |.R. Iran
Actuators and sensors are the main components of a robot. Although the production of magneto-rheological actua-
tors based on Newtonian fluidsis commercially developed, yet it till suffers from the sedimentation of magnetic par-
ticles under stagnation or time duration condition. Polymeric gels more or less combat these problems, but they have
some limitations mainly lacking mechanical strength. The use of polymeric elastomers eliminates both of these faults
and provides the potential for manufacturing a practical actuator with reasonable mechanical strength without any
sedimentation of magnetic particles. Recently, these properties have generated some interests in performing research
works on polymeric elastomer actuator. In this work, a magneto-rheological actuator based on silicon rubber con-
taining NdFeB magnetic particlesisinvented and the effect of important parameters such as magnetic particles load-
ing and intensity of magnetic field on actuator behavior with constant geometry isinvestigated. The results show that
the sample containing 25phr magnetic powders is in closest agreement with the theoretical estimations.

37-43
Investigation on Crystallinity Changes of Amine - treated Polyester Fibers Using XRD and FTIR
M. Youssefi and S. Bor hani
Department of Textile Engineering, | sfahan University of Technology, Postal Code: 84156/83111, I sfahan, I.R. Iran
There are different chemicals that can be used to modify the properties of polyester (PET) fibers. Among these chem-
icals amines are also employed to study the structure of PET fibers. In this research the structure of methylamine-
treated of partially oriented (POY) and fully oriented (FOY) PET filaments was investigated using X-ray diffraction
and infrared spectroscopy. X-ray diffraction patterns show the differences in crystalinity and crystallite orientation
of treated polyester filaments very well. In short aminolysis duration times, the reaction takes place in amorphous
regions and crystallinity increases to asmall extent, but as aminolysis duration time increases so does the crystallinity
with a higher rate. Generally, it can be concluded that aminolysis treatment increases the crystallinity index, crys-
talline order index and longer treatment times leading to a higher crystallite size of PET filaments.

45-51

Effect of Formulation on M echanical Properties and Oil Resistance of NBR Compounds

T. Darestani Farahani, G.R. Bakhshandeh and M. Zahmaty

Rubber Processing and Engineering Group, Processing Faculty, Iran Polymer and Petrochemical Institute,

P.O.Box:14965/115, Tehran, |I. R. Iran

NBR Compounds with different formulations (filler, oil and other additives) were prepared and compression mould-

ed at 160°C. The effect of formulation on the mechanical properties, oil resistance and oil sorption mechanism in

motor oil for 72 h at 150°C were investigated. In this research we sought to design a formulation based on NBR for

automotive applications. The result show that using a blend of silica and carbon black is better than a silica or car-

bon black alone to achieve optimum mechanical properties and oil resistance. NBR Vulcanizates containing mineral

aromatic oil have better mechanical properties and oil resistance than vul canizates containing dioctyl phthalate.
53-60
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production of polyacrylonitrile/ polyaniline blends a bench scale wet spinning apparatus has been set up. Fibers from
polyacrylonitrile and polyaniline of various blends ratios are produced. Some physical and electrical resistance of
these filaments are examined. The treshhold limit for conductance in the blend was 0.16% of polyaniline. The high-
er concentration of polyaniline enhances the conductivity at the expense of the mechanical properties. The physical
and mechanical behaviors of the filaments are discussed.

9-17

Synthesis and Characterization of Hybrid Organic-inorganic Nanocomposite Coatings Based on
Tetramethoxysilane and Epoxy Resin by Sol - gel Method
N.Farhadyarl, A. Rahimi2 and A. Ershad L angroudi3
1. Department of Chemistry, Islamic Azad University, P.O. Box: 19585/936, Tehran, |.R. Iran
Iran Polymer and Petrochemical I nstitute, 2. Department of Polymer Science and Catalysts, Faculty of Science,
3. Department of Color, Resin and Surface Coatings, Faculty of Processing, P.O. Box: 14965/115, Tehran, |. R. Iran
Inorganic-organic hybrid (nanocomposite) coatings has found many applications, due to good mechanical, anti - abra-
sive and anti-corrosion properties. These hybrids are considered appropriate aternatives to chromated coatings for
protection of aluminum surface, because they exhibit good adhesion properties for metal surfaces, resistance to cor-
rosion and abration and thermal stability. These coatings consist of interpenetrating organic-inorganic networks.
Inorganic phase consists of tetramethoxysilane (TMOS) and organic phase consists of epoxy resin and aromatic
amine curing agent. This inorganic-organic hybrid is formed by sol-gel process. In this work, the hybrid was coated
on the 1050 aluminum alloy substrate by dip coating method, and then the reaction between the inorganic-organic
hybrid and substrate, and formation of C-O-Si bonds have been characterized by FTIR and ATR.Thermal stability of
coatings were studied by thermal gravimetric analysis and simultaneous thermal analysis. The distribution of inor-
ganic particles in these hybrid coatings has been studied by scanning electron microscopy. The range of particle size
was measured as 20-100 nm. The transparency of the film was confirmed by UV-visible. The adhesion strength of
these hybrid coatings was observed by cross-cut and corrosion resistance by salt spray method and moisture test.
19-27

Natural and Synthetic Polymers Effect on Rate of Granulation in UASB System
H. Ganjidoust and B. Ayati
Environmental Group, Civil Engineering Department, Faculty of Engineering, Tarbiat M odarres Univer sity,
P.O.Box:14155/4838, Tehran, |.R. Iran
In recent years, the uses of polymers have been extended in different parts of water and wastewater treatment plants
and every year millions of dollars are paied for their improvement. In wastewater treatment polymers are used main-
ly on coagulation-flocculation, filtration and sludge dewatering steps. The use of polymersin rapid granulation is one
of the new fields. The purpose of this study was to investigate the effect of three polymers including chitosan, HE
and PEI on granulation considering their dosage and efficiency on wood fiber wastewater treatment using UASB in
lab-scale. In order to examine the polymer effects on granulation, equal concentration of chitosan, HE and PEI were
added to a definite volume of anaerobic sludge. The results indicated that HE produced more granules that were also
larger, denser and more definite as compared to other polymers used in this study. It has also been observed that the
supernatant liquid is clearer. But, by increasing chitosan concentration the granules become bigger. After 8 months
of study, the COD removal efficiency has been increased from 50% to over 90%. This means that after granule for-
mation and system adaptation to industrial wastewater, UASB can treat the wastewater with the organic loading rate
of 1 to 10 kg/m3d.

29-35
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Intermolecular Forcesand Interaction in NBR, SBR, EPDM and NR Elastomersand their Usein the Sudy of
Apparent Viscosity of SBR/NR Blends
M. A. Semsarzadeh and Z. Hashemi
Polymer Engineering Group, Faculty of Engineering, Tarbiat Modarres University, P.O.Box:14115/143,
Tehran, |. R. Iran
Intermolecular forces of elastomers of NBR, SBR and NR and their important use in the study of the physical prop-
erties and specially the apparent viscosity of SBR/NR elastomers have not been reported. In this study, the suggest-
ed interaction forces, adhesion energy, cohesion and solubility in the mixing of elastomers, and thermodynamics,
interfacial relations and layer thicknessin SBR / NR, EPPM/NBR are studied and compared. The weight percent of
SBR/NR is used to calculate and comparison is made with viscosity from different speeds.

37

Electrically Conductive Fibers of Polyaniline and Polyacrylonitrile Blend

M. Nouril, M. Haghighat Kish2 and A.A. Entezami3

1. Department of Textile Engineering, Faculty of Engineering, Gilan University, P.O. Box:3756, Rasht, |.R. Iran
2. Department of Textile Engineering, Amir Kabir University of Technology, P.O. Box:15875/4413, Tehran,
I.R. Iran

3. Faculty of Chemistry, Tabriz University, Postal Code;51664, Tabriz, |.R. Iran

The utility of conjugated conductive polymers, having a combination of properties between metals and plastics
depend on their potentialitiesin anumber of growing technologies. Considering the properties of the conductive poly-
mers and a spinnable polymers, polyaniline and polyacrylonitrile have been employed for wet spinning. For filament
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