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Research on Design and Calculation Method of Biaxial Magnet

CHEN Hao, LIN Chunsheng, JIA Wendou
(College of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract In order to further improve the similarity of the magnetic field of the simulated ship, a biaxial magnet simulation
scheme is proposed. This biaxial magnet is a new magnetic scheme with the same icon core, two windings, coaxial line and orthogo-
nality. The shape of the iron core, the forms of the solenoid winding and the saddle-shaped winding are designed, and the material
of the iron core, the size parameters, the current flowing through the winding and the number of turns are determined by calculation.
It is showed in the results that the design scheme of the biaxical magnet ensures that the volume and weight of the biaxial magnet do
not exceed standard, and the performance indexes meet or exceed the expected goals. The design scheme can provide a reference for

the design and calculation of the new structure magnet.
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Fig. 1 Schematic diagram of principle structure of magnet
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Fig. 2 Relation curve of permeability and magnetic

flux density of partial materials
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Table 1 Corresponding material to labels in Fig. 2
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Fig. 3  Structure diagram of iron core
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Fig. 4 Relational graph between magnetic field

and size of limited solenoid

P A BRI L R A i B RE i A A
Hp=%l(cos,81—cos,82) (12)

K H, LR FY S P ARG s n S48
B b B 1 4 B 3 LI 5 e A B,
B, SLRER RS R WA 4 PR,

LR EE N L, F2EA 0 R, W v 5k #G
Yk



%2 3 %

B SRR A ST R AR .

H,=" (cosp,~cosB,) (13)

AR 3 B =M REBOCRA
cosfB, —cosfB, =cosB,—cos( 180°-8, )=
cosB3, —cos180°cosB, —sin180°sin3, =2 cosp,
K b3k = sRBOCRACA A
L
nl —

2
H,=nlcosB,=——— (14)

[R5

I
N R n=zﬁﬁu H,~0.91978 KO

[K>h H=CH, = 0. 919786 ,/H\Elﬂcjv%ifﬁr

ﬂﬁﬁa%a&LELQLTUEﬁuLﬁ%%
BHLEMEN,,

4 DERESAREITHTE

Bs5 BEIRMEEAE#MASERTERXRE
Fig. 5 [Equivalent relation diagram of magnetic field
and size of single-turn saddle-shaped coil
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