Accepted Manuscript

VACUUM

Design and development of large radial clearance static and dynamic magnetic fluid
seal

Saurabh Parmar, Venkat Ramani, R.V. Upadhyay, Kinnari Parekh

Pll: S0042-207X(18)31095-9
DOI: 10.1016/j.vacuum.2018.07.055
Reference: VAC 8146

To appearin: Vacuum

Received Date: 25 June 2018
Revised Date: 30 July 2018
Accepted Date: 31 July 2018

Please cite this article as: Parmar S, Ramani V, Upadhyay RV, Parekh K, Design and development
of large radial clearance static and dynamic magnetic fluid seal, Vacuum (2018), doi: 10.1016/
j-vacuum.2018.07.055.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.vacuum.2018.07.055

Design and Development of L arge Radial Clearance Static and Dynamic M agnetic Fluid
Seal
Saurabh Parm3rVenkat Ramafij R V Upadhya§®and Kinnari Parekit,
®Dr. K C Patel R & D Center, Charotar UniversitySifience & Technology, Changa 388 421,
Dist. Anand, Guijarat, India
PPlasma & Vacuum Technologies, Kathwada GIDC, Ahrhade382430
°P D Patel Institute of Applied Sciences, Charotaiviersity of Science & Technology, Changa
388 421, Dist. Anand, Gujarat, India
*Corresponding author’s phone no. +91-2697-265186d: kinnariparekh.rnd@charusat.ac.in

Abstract

A large radial clearance (0.7mm) static and dynamagnetic fluid seal is designed and its
performance is tested. The radial clearance ofn@? is quite higher than the most of the
commercial seals which have maximum radial cleaai®.3 mm. Hydrostatic magnetic fluid
“plug” is created in 5.94 mm glass tube and iteistéd for various plug heights with respect to
the pole piece height. Results show that as paighh increases the pressure holding capacity
increases and then for optimum fluid height it bees maximum. The increase in fluid
magnetization also increases the pressure holdipgaity of fluid plug. Using these results the
dynamic seal having a large radial clearance (0.Vmrdesigned and simulated using FEMM.
The prototype test set-up is fabricated with migtimagnetic sources for 0.7mm radial clearance
between the rotating shaft (DIA: 25 mm) and theepolece. The seal assembly is tested for
transformer oil based magnetic fluid for variabpead and the number of stages under vacuum
pressure of 1fmbar. Results show three stages are sufficiersctoeve 1Gmbar pressure

difference at 1500 rpm. Such seal can work apdaeing protection in low vacuum devices.
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