




 

 
Abstract — This paper deals with a method for dynamic 

characteristic analysis considering core losses in transverse flux 
linear machines with solid cores. The magnetic field 
characteristics of the machines are calculated by using a 3-
dimensional Equivalent Magnetic Circuit Network method. Two 
measured core loss data are used to calculate the core loss ratio, 
which is used for core loss calculation. The magnetic field 
analysis results and core loss data are used for dynamic 
simulation. The accuracy of the method is examined by 
comparing the input currents of the dynamic simulation model 
with the measured input current of an example TFLM. 

I. INTRODUCTION 

Transverse Flux Machines (TFM) have a 3-dimensional flux 
path, and this characteristic makes difficult to fabricate with 
silicon steel cores. Solid materials, e.g. SM490A, are considered 
as the substitute cores of the TFM in spite of high core losses 
because of its usefulness for a rigid and inexpensive fabrication.  

In this paper, a Transverse Flux Linear Machine (TFLM) with 
solid cores is dealt, which has been already introduced in other 
papers for characteristic analysis [1,2]. However, dynamic 
analysis results were not very successful except the latest paper 
[2], and even the results of [2] are only good for just narrow 
speed range because the core loss ratio was calculated by using 
the measured data of silicon steel samples.  

Therefore, this paper deals with dynamic characteristic 
analysis considering core losses in the TFLM with solid cores. 
First of all, a mathematical model of the dynamic simulation and 
motor parameter calculation methods are briefly explained. For 
motor parameter calculation, magnetic field analysis is 
performed by using a 3-dimensional Equivalent Magnetic Circuit 
Network method [2]. Then, a core loss calculation method is 
presented. The loss ratio, which is the ratio of core loss 
increment to area increment, is calculated by using the measured 
data of solid core samples, and it is used for the core loss 
calculation. These calculated parameters are used in the dynamic 
simulation. In order to verify the usefulness of the method, the 
input currents of the dynamic simulation with and without 
considering core losses are compared with the measured currents 
of an example solid core TFLM. 

II. RESULTS AND DISCUSSION 
Fig. 1 shows the configuration of a fabricated TFLM. Both the 

mover and stator have solid cores for rigid fabrication, and PMs 
and armature coils are in the mover. The mathematical model 
and block diagram of [2] are used for dynamic simulation. Fig. 2 
shows the measured core loss which is used for the loss ratio 
calculation. Fig. 3 shows the comparison of the input current for 
10,000N load. The dynamic simulation result considering core 
losses has good aspect estimating the measurement results. 
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Fig. 1. Configuration of one-phase TFLM 

 

 
Fig. 2 Measured core loss according to cross section area of samples 

(SM490A material S1 and S2) and frequency at flux density 0.5T 
 

 
Fig. 3 Comparison of input currents for 10,000N load 
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