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Influence of Interlocking on Magnetic Properties of Stacked Core
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Abstract:

Factors for interlocking, such as formation of dowels, jointing between dowels, and the formation of short circuits
were analyzed from the viewpoint of core magnetic properties by using ring cores with interlockings. Formation of
dowels had greater influence on the deterioration of the magnetic properties than making holes of the same size, and
the jointing of dowels added additional deteriorations. These adverse effects were enhanced at higher magnetizing
frequencies. The effect of individual interlocking on the eddy current loss was small, however, formation of eddy

current paths causes extra eddy current losses. Finally, increase in hysteresis loss and eddy current loss with the

number of dowels and the pairs of dowels were analyzed for the basic knowledge of core loss estimation.
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Fig.2 Ring core samples and positions of interlocking dowels
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Table 1 Tested ring cores (estimated increase of core loss)
Dowel configurations
Symbols S T U \Y W X
Core Dowels No 1X6
conditions dowel X3 1x6 2x3 (Staggered) 2%6
. TH
With holes [P+ H]
Before jointing [S}}J [ PTFID] — — — —
After jointin — T2 U2 V2 W2 X2
jomtme [P+D+]] [P+2D+2]+E, [P+2D+2J+E,] [P+2D+2+Ey] [P+4D+4]+Ey]
After annealing S3 T% ,U3 ,Vs W3 ,X3
(-] [J] 2] +E 2] +E\] 2] +Ey] [4] + Ex]

[

] indicates estimated increase of core loss in each core. The following values P, D, ], J', H are the amount of deterioration by each factor defined in

core T with respect to core S3. Ey, Ey, Ey, Ex represent extra loss due to increased eddy current loss in core U, V, W, X, respectively. P: punching

strain, D: strains introduced by dowel formation, J: strains introduced by
annealing) , H: formation of holes.
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Fig.5 Comparison of iron losses of cores with interlocking
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