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evaluation model of ball valve, and employs the hard contact and small sliding algorithm to conduct
nonlinear finite element analysis of auxiliary contact of seal. Sealing specific pressure is figured out under
different pressure angle, sealing width, and specific value between mean diameter of sealing face and
external diameter of inlet valve seat sleeve, and the sealing performance is evaluated. Meanwhile, this
paper discusses the value range of these three variavles in the design process. The results show that, under
different pressure angle and sealing width, the specific pressure distribution on the sealing face presents a
trend of parabola and inverse proportional function respectively. The pressure angle should be chosen as
large as possible, to reduce the friction torque under the condition of meeting the sealing condition. There
exists an optimal value of the width of the sealing face. If the projection width at the radial direction is
more than 7 mm, the sealing is not tight; when the value is less than 5mm, stress concentration will be
caused.

Key words: metal sealing; sealing specific pressure; pressure angle; sealing width; finite element analysis
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Synthesis and Properties of Low-Viscosity Blue-Light Cured

Urethane Acrylate Oligomer
CAO Bo-tao, HUANG Yi, ZHANG Hai-dong , SHAO Jian-zhong
(Engineering Research Center for Eco-Dyeing and Finishing of Textiles,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Low viscosity urethane acrylate oligomer with two functional groups was synthesized with
two-step method by using isophorone diisocyanate (IPDD, propylene glycol 1000 (PPG-1000) and hydroxyethyl
acrylate (HEA) as principal raw materials. Di-n-butylamine titration and infrared spectroscopy were used
to track and monitor synthetic reaction process. The effects of reaction temperature, material molar ratio,
catalyst dosage on the synthesis process of urethane acrylate oligomer were discussed. The results show
the optimal conditions are listed as follows: in Stage 1, reaction temperature 80°C, no catalyst, and
reaction time 7 h; in Stage 2, reaction temperature 50°C, catalyst dosage 0. 05% of total weight, polymerization
inhibitor dosage 0. 1% of total weight and reaction time 2 h. Rotational rheometer and photo-differential
scanning calorimetry (Photo-DSC) were used to assess rheological property and blue light polymerization
property of synthetic product. The results show that urethane acrylate oligomer prepared under optimized
synthesis conditions has low viscosity and blue light polymerization property and can satisfy the
requirements of rheological and blue light induced polymeric performance for oligomer in photocurable
digital printing ink.

Key words: urethane acrylate oligomer; low viscosity; blue light curing; textile digital printing
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