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1. MarHiTHe nosie eIeKTPOMArHiTiB CUCTEM K€PYBaHHS KOCMIYHMMU anlapaTamu

2. Magnetic field of electromagnets of spacecraft control systems

Pedepar:

1. luceprauisa nprucBa4eHa yA0CKOHAJIEHHIO MaTEMAaTUYHOI MOZEJIi MarHITHOTO 110JIS €JIEKTPOMArHITIiB [TOCTIMHOTO
CTPYyMY CUCTEM KEPYBaHHA KOCMIYHUMU araparamMu 3 ypaxyBaHHAM HEOLHOPIAHOCTI HaMarHiyyBaHHS OCEpIb
LMJIHAPUYHOI Ta cKIagHoi popmu. IHTerpasbHe piBHSHHS BilHOCHO II0BEPXHEBOI I'YCTUHU (DIKTUBHUX MarHiTHUX
3apAfiB [IEPETBOPEHO HA OCHOBI ITPAKTUYHO PiBHOMIPHOTO PO3IOAiJIy HAMArHideHOCTi B IIONIEPEYHUX Ilepepizax
oceppis Ta 3a JOIIOMOTOI0 CepeJHiX 3a 06'€MOM KO>XKHOTO €JIeMEHTa OCEP/ISi MAarHiTHUX IPOHUKHOCTEH, 110 JO3BOJIsIE
pO3paxyBaTH MarHiTHe M0JI€ €JIEKTPOMArHiTiB CUCTEM KEPyBaHHS KOCMIYHMMM arlapaTaMy 3 ypaxyBaHHSIM
KpailoBux edeKTiB i KpUBOi HaMarHiuyBaHHs Matepiany ocepgs. JocinKeHo BIJIMB HAIIPY>KEHOCTi MarHiTHOTO
1107151, CTBOPIOBAHOT'O KOTYLIKOIO, BiIHOCHOI IOBXXUHY OCEPAb LMJIIHAPUYHOI Ta CKIagHOI (popmu 3 nepmaioro 50H,
a TaKO>X PO3MipiB i 10JI0KEHb MOJIIOCHUX HAKOHEYHNKIB Ha MarHiTHUM MOMEHT €JIEKTPOMArHITy Ta cpOpMyIbOBAHO

pexKoMeHpanii aJ1s1 3ab6e3rneyeHHs 100 MaKCUMaJIbHOTO e(PEeKTUBHOTO IUTOMOTO MarHiTHOrO MOMEHTY.



JOCTOBIpHICTb TEOPETUYHUX PE3YJILTATIB MiATBEPIKEHO BUMIPIOBAHHAMU CEPENHIX 3HAY€Hb iHIYKIil MarHiTHOro
I10J1s1 B [IOIIEPEYHUX Ilepepizax UMIiHIPUIHOIO OCePs, IOPIBHSHHSM 3 OIy6IiKOBAaHMMYU PO3PaXyHKOBUMU
3HAQYEHHSIMY MarHiTHOrO MOMEHTY UWJIIHAPUYHMAX OCEPJIb Ta TECTYBaHHSIM MaTeMAaTUYHOI MOJIEJIi 3a JJOTIOMOI 010

aHAJIITUYHUX pOBB’ﬂSKiB aHaJIOTIYHUX €JIEKTPOCTATUYHUX 3a7ad.

2. The thesis is devoted to the improvement of the mathematical model of magnetic field of DC electromagnets of
spacecraft control systems considering the heterogeneity of the magnetization of the cores of cylindrical and
complex shape. The integral equation with respect to the surface density of fictitious magnetic charges was
transformed on the basis of almost uniform distribution of magnetization in the cross sections of the core and by
means of the averages of the volume of each element of the core of magnetic permeabilities, which allows to
calculate the magnetic field of electromagnets of spacecraft control systems taking into account the edge effects
and the magnetization curve. The influence of the magnetic field intensity generated by the coil, the relative length
of the cores of cylindrical and complex shape made of permalloy 50N, as well as the sizes and positions of the pole
pieces on the magnetic moment of the electromagnet is studied and recommendations are made to ensure its
maximum effective specific magnetic moment. The validity of the theoretical results is confirmed by measuring the
mean values of the magnetic field induction in the cross sections of a cylindrical core, comparing it with the
published calculated values of the magnetic moment of cylindrical cores, and testing the mathematical model
using analytical solutions of similar electrostatic problems
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