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METOJUKA PO3PAXYHKY EJIEKTPOMATI'HITHUX CHJI,
AKI J1IOTH HA KJIUH Y ITA3Y EJEKTPUYHOI MALIUHHU

OTpuMaHO IHTErpabHI 3aJ€KHOCTI Ul PO3PaXyHKY €JIeKTPOMAarHiTHUX CWJI, IO [i-
I0Th Ha KJIMH Yy a3y €JIeKTPUYHOI MaIIMHU.
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Method of calculation for electromagnetic forces impacting
the wedge in a slot of electrical machine
Integrate dependencies for calculation of electromagnetic forces impacting the wedge
in a slot of electrical machine was obtained.

Keywords: electrical machine, electromagnetic force, cog zone, wedge, tensions ten-
sor of magnetic field, specific force.

VY marHiTHOMY mnoni cuna F,, 0o Jl€ Ha MOBEPXHIO s TUIa 00'eMOoM v 3
MarHiTHOIO MPOHUKHICTIO 4, BMIIIEHOTO Y CEPEOBHUIIE 3 MarHITHOI MPOHUKHIC-
TIO fly, 3rigHO 3 [3] 1 dopmynoro MakcBena Juisi BU3HAYCHHS €JICKTPOMAarHiTHOI
cwiu [2], Moxe OyTH MpeacTaBiIeHa y BUTIISAIL

Fy=[T,ds , (1)
B - % B* BB, B.B.
ne: T, = a y_ylu 0 BB, B —%Bz B,B. || — T€H30p HATAIIB MAarHITHOTO MOJIS;
0
B.B, B.B,  BZ- % B?

B,B,,B,, B. —MOyJb i CKIIaI0Bi BEKTOPA B MATHITHOI iHAYKIi B OTOYYyI04OMY Ce-
pEeNOBUII HAa FPaHUYHIN MOBepXHi Tifa. [isg nBoBUMIpHOI 3yO1eBoi 30HHU, 300pa-
’KEHOI Ha puc. 1, TMTOMa CHJIa Ha OJUHUIIIO aKClalbHOI JOBKUHU BU3HAYAETHCA K

F, = T,ndL, (2)

Ly

B? —le B.B,
H—Ho 2 -

ne: 1, = . s n=nd + nyf — OIMHUYHUYN BEKTOP 30BHIITHBOT
Hio 2 2
BB, Bj - 5 B

HOpMaJii 0 MOBEPXHI KIUHY; dL — eleMEeHT JOBKMHH 3aMKHEHOTO KOHTYpa L,
0OMEKYI0UOTO MMOBEPXHIO KINHY.
300pa3uMo 1HTerpan (2) y BUIIsiAl CyMu
Fo= [ TyadL+ | T,ndL+ [ T,ndL+ | T,ndL. (3)
AB BC CD DA

BuzHaunmo KoXxHY CkJIa7oBY Yy (3) 3 BpaxyBaHHSIM 3HAa4€Hb BEKTOpa 7 1
IpaBUJIa MHOYKEHHS TEH30pa Ha BEKTOP.
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B3nosx ninii AB maemo BekTop 7 3 nmpoekuisiMu n, =0, n, =—1, TOMy

[ TadL= [ 25 (—BxBthBZ—B;)jjdL. (4)

AB 48 HHo
B3nosx minii BC maemo n, =1, n,=0, B, =0, TOMy
[ TadL= | M(Bg 1 szde. (5)
BC sc Mo 2

B3nosx minii CD maemo n, =0, n, =1, ToMy

[ TdL = | = (BxBy7+(B§—%B2j7JdL. (6)

CD cp HHo
B3nosx ninii DA maemo n,=-1, n,=0, B, =0, Tomy
[ TdL=—| M(Bf—le)TdL. (7)
DA pa Mo 2

Bukopucroytouu (3)-(7), 300pasumo cknanosi F,,, F,, y BUIJIAIL

XB yc XD YD
Fy= | m(-B,B,)dx + | m(gg_%BZde [ mB.Bydx+ | m(B,%—%szdy; (8)
xc

X4 VB y4
Xp 1 XD 1
mezjm(EBz—ijdx+ Im(Bf—EBzdxj, )
X4 Xc
e m= H—Ho
Hio

3a BIACYTHOCTI CTPyMy y Ia3y, BPaxOBYIOUHM CHMETPIF0 MAarHiTHOTO TIOJIS
BiiHOCHO oci OO', ogepxxkumo F,,, =0, Tomy

X0 X0
Fy=Fy= [ mB—B}dx— | m(B} - B})dx. (10)

BukopucTaBimm MeTOAUKY PO3PaxyHKY MAarHiTHOTO TOJsl y 3yOrieBiid 30HI
3rigHo 3 [1] Ha ocHoBi (10), MOXKHA OfEPKATH BEIUYUHY MMUTOMOTO 3ycuiuis F,,,
110 Ji€ Ha KJIWH JIJI1 KOHKPETHOTO TUITY €JIEKTPUYHOT MAIIIMHH.
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IMPOEKTYBAHHS PO3PIIVKEHUX MACHUBIB /IUIAA POBOTH
3 EJIEMEHTAMMU TOHOJOI'TYHUX MATPHULIb

Po3rnsiHyTO MUTaHHS CTBOPEHHS CTPYKTYPOBAHOTO TUITY AAHUX — PO3PIOHCEHUX Ma-
cueig (sparse arrays) JUisl 3A1iiCHEHHS e(peKTUBHOI poOOTH 3 MaTPUIIIMU BETTUKUX PO3MIPIB,
y SIKMX 3HauHa KUIbKICTb €JIEMEHTIB HE BUKOPUCTOBY€ETHCA. 3AaTHICTh PO3PIIKEHUX MACH-
BiB ONTUMI3yBaTH JIOCTYII A0 TaKUX JaHUX POOUTH X HAI3BHUAHHO KOPUCHUMHU B 0ararbox
3a/1auax, skl BUHUKAIOTh ITiJT 9ac po3poOJIeHHS CydYacHUX MPOrpaMHUX MPpoayKTiB. J{o Ta-
KUX 337a4 HAJIC)KHUTh PoOOTa 3 TOMOJOTIYHUMH MATPHIISIMHU, SIKi BUKOPUCTOBYIOTHCS IS
BiTOOpaKeHHs 3B'A3KIB €JIEMEHTIB Y €NIEKTPOHHUX CXEMaX, IO aCOIUIOIOThCS 3 11 KIIITHHA-
MU. 3aB/ISIKH BUKOPHUCTAHHIO PO3PIIKEHUX MACHBIB MaM'siTh I 30epiraHHsl KOXHOI 3 Ta-
KUX KIJIITHH BUJUIAETHCS 3 MyJIM BUIBHOI aM'sITi TIIBKU B Mipy OTPEOH.

Stud. Yu.T. Lyktej, assist. prof. Yu.l. Grytcyuk — NUFWT of Ukraine, L'viv

Organization of disperse an array is for work
with the elements of topology matrices

The question of creation of the structured type of information is considered — disper-
se (sparse arrays) an array for realization of effective work with the matrices of ageneses
which the far of elements is not utilized in. To optimize ability of disperse an array access
to such information does them extraordinarily useful in many tasks which arise up during
development of modern software products. To such tasks work belongs with topology mat-
rices, which are utilized for displaying of connections of elements in electronic charts
which are associated with its cages. Due to the use of disperse an array memory is for sto-
rage each of such cages selected from pools of free space only to the extent of necessity..

Beryn

[Tin yac BUKOHAHHS PI3HUX 1HXKEHEPHUX PO3PAXYHKIB YaCTO OBOJUTHCS
MaTH CIIPaBy 3 TaK 3BAHUMU PO3PIHKCHUMHU MACHBaMU, 3HAYHA KUIBKICTh €JIEMEH-
TiB sIKUX (DaKTHYHO HE BUKOPUCTOBYEThCS. Y cepenoBuili ¢axismiB [1, c. 112], po-
0oTa SIKMX MOB'A3aHa 3 JOCIIKEHHSAM PO3PIIHKEHUX MAacHUBIB, y OOIry HIMPOKO
BXKMBAIOTh JIBA TEPMIHU: JIOTTYHHUM 1 (13M4HUI MacuBH. JIoriyHui mMacuB € ysiB-
HUM, QITYpy€ TUIBKM y MaTeMaTUYHUX 3amucax 1 rpadiyHuX NpeacTaBICHHAX, a
¢i3uyHnil — QaKTUYHO ICHY€E TiIMBKU B mporpami. Hampukiaz, sIKIIo meBHa eJek-
TPOHHA CXEMa OIMHUCYETHCS TOMOJOTTYHOK MAaTPHUILICHO (CYMIKHOCTI UM 1HITUCHITI )
po3mipom 100x5000 enemMeHTIB, TO JIOTIYHUN MAaCcHB CKJIAJIaTUMETHCS 3 TaKO1 K ca-
MOT KUIBKOCT1 €JIEMEHTIB HaBiTh y TOMY pasi, AKIIO Il MacuB y mporpami ¢izud-
HO HE icHy€. SIKIIo y i MaTpuill (pakTUIHO BUKOPHUCTOBYIOThCS TiiIbku 100 erne-
MEHTIB, TO CaM€ BOHHM 1 3aiMaTUMyTh (P13UYHY IIaM'ATh KOMII'IOTEpa.
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