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An axisymmetrical non-linear finite element model for induction heating in injection molding tools
To analyze the heating and cooling phase of an induction heated injection molding tool accurately, the temperature
dependent magnetic properties, namely the non-linear B-H curves, need to be accounted for in an induction heating
simulation. Hence, a finite element model has been developed, including the non-linear temperature dependent magnetic
data described by a three-parameter modified Frohlich equation fitted to the magnetic saturation curve, and solved with an
iterative procedure. The numerical calculations are compared with experiments conducted with two types of induction
coils, built in to the injection molding tool. The model shows very good agreement with the experimental temperature
measurements. It is also shown that the non-linearity can be used without the temperature dependency in some cases,
and a proposed method is presented of how to estimate an effective linear permeability to use with simulation codes not
able to utilize a non-linear solver. (C) 2015 Elsevier B.V. All rights reserved.
 
General information
State: Published
Organisations: Department of Mechanical Engineering, Manufacturing Engineering, Department of Energy Conversion and
Storage, Electrofunctional materials
Authors: Guerrier, P. (Intern), Nielsen, K. K. (Intern), Menotti, S. (Intern), Hattel, J. H. (Intern)
Number of pages: 10
Pages: 1-10
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Finite Elements in Analysis and Design
Volume: 110
ISSN (Print): 0168-874X
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed Yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): SJR 1.137 SNIP 1.664 CiteScore 2.39 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 1.246 SNIP 1.694 CiteScore 2.27 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.28 SNIP 2.052 CiteScore 2.27 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.047 SNIP 1.662 CiteScore 1.85 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 0.944 SNIP 2.114 CiteScore 1.7 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 0.767 SNIP 1.618 CiteScore 1.43 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 0.956 SNIP 1.617 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 0.969 SNIP 1.413 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 0.832 SNIP 1.41 
Scopus rating (2007): SJR 0.841 SNIP 1.315 
Scopus rating (2006): SJR 0.96 SNIP 1.589 
Scopus rating (2005): SJR 1.044 SNIP 1.149 
Scopus rating (2004): SJR 0.686 SNIP 1.176 
Scopus rating (2003): SJR 1.063 SNIP 1.212 
Scopus rating (2002): SJR 1.048 SNIP 1.059 
Scopus rating (2001): SJR 0.51 SNIP 0.916 
Scopus rating (2000): SJR 0.562 SNIP 0.811 
Scopus rating (1999): SJR 0.74 SNIP 0.75 



Original language: English
Injection molding, Temperature dependent magnetic properties, Induction heating, Non-linear finite element, Axisymmetric
DOIs: 
10.1016/j.finel.2015.11.001 
Source: FindIt
Source-ID: 2289465673
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


