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Abstract E———
This paper proposed a 3D MEC method to analyze the flux linkage S R | Simulation and experiment
characteristics of DSRLM. The magnetic resistance of each part was obtained The magnetization curves obtained by the MEC model, FEM and the
by the magnetic flux tube method. According to the established 3D MEC oo a . | | . | |
model, the Gauss—Seidel 1teration method i1s used in MATLAB to solve the L Ie:>i<pe5r|ment at the aligned position and the unaligned position are shown in the
flux linkage-current magnetization curves at two representative positions. e EZ;:;E qllh.e electromagnetic force obtained by the MEC model, FEM and the
Utilize - the magnetization - CUrves obtained - by _MEC o solve  the E s soins 3 experiment are shown in the Fig.6. As can be seen from the Fig.5 and Fig.6, the
electromagnetic force-mover position curves at different currents. And g " s6s.3mmmc error is within an acceptable range
compare the curves obtained by MEC with the curves obtained by software
FLUX and experiment. By comparison, It can be found that the error I1s within (a) (b)
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an acceptable range, Indicating that the scheme Is more Teasible. Fig. 2 3D FEM of DSRLM at unaligned posmon (a) and aligned position (b) - +§Eﬁaﬁg}j§ ‘ - A Expriment
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DSRLM consists of a mover with non-magnetic yoke and two symmetrical l ~7 L :x, : = éRspl 05] ——MECunligned g% ° ' _— / LI
stators. There are 8 tooth on the mover, and there are 6 windings on each l @ / l I D | C&j' ; | o Th 3 ahgne | % o ‘M‘Mmﬁi
stator. 3D sketch diagram of DSRLM iIs shown In Fig.1.And the Structural i i i A T I i i Ry | Rg g 2 - wﬁ,uwauw R Mﬂmﬂ
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parameter Is shown In Table | | §+ ” i : | =Ry = 0.4~ / $ !1{%“”.!
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ﬁz S\ KL | ’ o~ F19.5 Comparison of magnetization F19.6 Comparison of
36.5 | (2) | o (0) | curves by FEM and MEC In unaligned electromagnetic force by FEM,
23.5 F19.3 1/4 MEC diagram of DSRLM and 3D amplification of the end part at unaligned and aligned position. MEC and experiment
égg position (a) and aligned position (b)
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Fig. 1 3D sketch diagram of DSRLM ") i@ ") §4R@ This paper proposed a 3D MEC method to analyze the flux linkage
— e, I ‘ characteristics of DSRLM. The magnetic resistance of each part was obtained by
Establishment of 3D MEC model e jmsjfgz | 1T the magnetic flux tube method. According to the established 3D MEC model, the
Through the 3D FEM model established, it is found that the magnetic field T T4 Gauss—Seldel iteration method Is used in MATLARB to solve the flux linkage-
lines of DSRLM pass successively through ,th o stator tooth. stator voke. stator 23R, 3 fF, current magnetization curves at two representative positions. Utilize the
. IVELY | YOKS, 24, e magnetization curves obtained by MEC to solve the electromagnetic force-mover
footh, air gap, mover tooth, air gap, stator tooth, stator tooth, stator yoke, stator / T : position curves at different currents. And compare the curves obtained by MEC
tooth, air gap, mover tooth and air gap to form a closed loop. Because DSRLM . . | . . .
< mmetgriclzjboth eftandoriaht angl LE) andodown in unali F?\ed - alianed (@) (b) with the curves obtained by software FLUX and experiment. By comparison, it
os)i/tions + only needs {0 estgablish . 3pD MEC for 1/4 of itg J Fig.4 The whole MEC of DSRLM after simplification at unaligned can be found that the error is within an ac-ceptable range, indicating that the
P | Y | position (a) and aligned position (b) scheme is more feasible.
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