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Mechanism Analysis for Adhesion Strength Generation of Polypropylene with Non-surface Damaged Plasma Treatment
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2. School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237, China ;
3. Shanghai Engineering Research Center of Functionalizing Engineering Plastics, Shanghai 201714, China)

Abstract : Polypropylene (PP) boards were treated by atmospheric pressure cold plasma using air as the reactive gas. The sur-
face morphology, surface wetting tension and surface polar groups of PP boards were characterized by optical microscope, dyne test
pens, and Fourier transform infrared spectroscopy, respectively. The treated PP boards and polyurethane adhesive as well as polyvi-
nyl chloride (PVC) leather were combined for preparing PP/PVC composite board. Adhesion strength of the board was tested and the
adhesion generating mechanism was analyzed. The results show that non-surface damaged PP boards can be obtained by regulating
the plasma treating conditions. Additionally, compared with the untreated PP boards, the surface wetting tension of non-surface dam-
aged PP boards only increases from 28 mN/m to 31 mN/m, but the adhesion strength increases from 40 N/m to 809 N/m. Besides,
the chemical bonding between the amide group on the surface of non-surface damaged PP boards and isocyanate of adhesive is the
key issues to increase the adhesion strength. At the same time, much stronger adhesion force of non-surface damaged PP can be
achieved by increasing the reactive groups between non-surface damaged PP boards and adhesive.

Keywords : non-surface damage ; atmospheric pressure cold plasma ; polypropylene ; wetting tension ; chemical bonding ;

adhesion strength
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Rheological Characterization Scheme of 3D Printing Applicability for Photosensitive Resin

Huang Yugang, Song Wangyi, Zhao Suhua, Zhang Ke

(School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou 412007, China)

Abstract : Using a rotational rtheometer combined with a self-made light curing device, the photo-curing characteristics of

liquid photosensitive resin were studied by the time scanning mode of dynamic rheological tests during the light curing process. The

flow characteristics of the resin were detected by the steady flow tests and the frequency scanning mode of dynamic tests before the

light curing. The mechanical properties of the cured resin were analyzed in-situ by the stress scanning mode of dynamic tests after

light curing. The results show that the viscosity of the resin before photo-curing is about 0.5 Pa - s, and the fluidity is good. The UV

irradiation time required for curing the resin is 3.8 seconds in the light curing, and the photoreaction activity is good. After light cur-

ing, the shear modulus of the resin is about 1.2 MPa, the texture is soft, and the shear strength can reach more than 21 kPa. The ex-

periments show that the adaptability of photosensitive resin for 3D printing can be quantitatively characterized by rheological testing

from three aspects : fluidity, photo-curing activity and mechanical properties of cured resin.

Keywords : photosensitive resin ; 3D printing ; rheological test ; applicability
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