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1. MarHiTHe noJie €JIeKTPOMArHiTiB CUCTEM KePYBaHHS KOCMiUHMMMU anapaTtamu

2. Magnetic field of electromagnets of spacecraft control systems

Pedepar:

1. lucepraris npucBsYeHa yAOCKOHAJIEHHIO MaTEMAaTUYHOI MOZEJIi MarHITHOTO M0JISl €JIEKTPOMArHiTiB OCTINHOTO
CTPyMY CUCTEM KEPYBaHHS KOCMIYHUMU allapaTaMu 3 ypaxyBaHHSAM HEOQHOPIAHOCTI HaMarHiyyBaHHS OCEPIb

LUMJIIHAPUYHOI Ta CKIagHOi (popMuU. IHTErpasbHe PiBHSIHHS BilHOCHO IIOBEPXHEBOI I'YCTUHU (PIKTUBHUX MArHiTHUX

3apAmiB [IEPETBOPEHO HA OCHOBI ITPAKTUYHO PIBHOMIPHOTO PO3MOAiTy HAMArHiueHOCTi B IIONEPEYHMX Ilepepizax

ocepjis Ta 3a IOMTOMOTOI0 CepPeHiX 32 06’éMOM KOKHOTO eJIEMEHTAa OCEPsl MaTHITHUX MTPOHUKHOCTEI, 10 J03BOJISIE

pO3paxyBaTy MarHiTHe 10JI€ €JIEKTPOMArHiTiB CUCTEM KEPYyBaHHS KOCMIYHMMU arlapaTaMy 3 ypaxyBaHHSIM

KpaitoBux e(eKTiB i KpUBOi HAMarHiYyBaHHs MaTepiany ocepzs. JOoCiIKeHO BIJIMB HAIPY>KEHOCTi MarHiTHOTO



1107151, CTBOPIOBAHOTO KOTYIIKOIO, BifIHOCHOI IOBXXUHU OCEPAb LUJIIHAPUYHOI Ta cKiagHoi popmu 3 nepmasoio 50H,
a TaKO>X PO3MipiB i 10JI0>KEHb IOJIIOCHUX HAKOHEYHUKIB Ha MarHiTHUM MOMEHT eJIEKTPOMArHiTy Ta cpOpMyIbOBaHO
peKoMeHalii 115 3a6e31e4eHHs 0ro MaKCMMasbHOTO €()EeKTUBHOTO MMTOMOIO MarHiTHOrO MOMEHTY.
JOCTOBIpHICTb TEOPETUYHMX PE3YJIbTATIB MiATBEPIKEHO BUMIPIOBAHHAMU CEPEHIX 3HAaY€Hb iHAYKIil MarHiTHOro
110J151 B IONIEPEYHUX Nepepiszax UMIiHAPAUYHOTO OCePs, IOPiBHAHHSM 3 OIy0J1iKOBaHUMU PO3PAXYHKOBUMU
3HAQYEHHSIMY MarHiTHOrO MOMEHTY UWJIIHAPUYHMX OCEPJIb Ta TECTYBaHHSIM MaTeMAaTUYHOI MOJIEJIi 3a JJOTIOMOI 010

aHaAJIITUYHUX pOBB’HBKiB aHaJIOTIYHUX €JIEKTPOCTAaTUYHUX 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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