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Dolzarbligi: zamonaviy sharoitlarda ekologik toza qurilmalarni yaratish vazifasi tobora dolzarblashmoqda.Ushbu
talablardan kelib chigqan holda aholi turmush tarzini yaxshilasu maqsadida yaratilayotgan sharoitlar va ijtimoiy,
iqtisodiy va ekologik parametrlar tizimining barqarorligini ta’minlovchi muhim omillardan hisoblangan
elektroenergetik qurilmalarni takomillashtirish ~elektroenergetika sohasining muhim vazifalaridan biri
hisoblanadi. “Magnit-tranzistorli kuchaytirgichga asoslangan qurilmalaring tahlili” mavzusining dolzarbligi
zamonaviy elektronika, energetika va o‘zgartirish texnologiyalarining rivojlanishi bilan bog‘liq bir qator omillar
bilan asoslanadi. Magnit-tranzistor o‘zgartirgichlar turli qurilmalar va tizimlarning energiya samaradorligini
oshirishda muhim rol o‘ynaydi. Bu ayniqsa elektr energiyasiga bo‘lgan talabning doimiy o‘sishi va energiyani
o‘zgartirish jarayonida yo‘qotishlarni minimallashtirish zarurati sharoitida dolzarbdir. Shunung uchun ushbu
taklif etilayotgan maqoladagi magnit tranzistorli kuchaytirgichga asoslangan o‘zgartgich samarador elektrotexnik
qurilma sifatida magnit - tranzistorli impuls kengligi modulyatorlari bilan funktsional o‘zgartgichlamni
loyihalashda asos bo‘lib xizmat qilishi mumkin.

Magsad: elektrotexnik qurilmalarining rivojlanishi bilan ixcham va samarali o‘zgartirgichlarni yaratish tobora
muhim bo‘lib bormoqda. Magnit-tranzistor o‘zgartirgichlar yuqori quvvat zichligi va kichik o‘lchamlari tufayli
joy cheklangan qurilmalarda, masalan, axborot tashuvchi asboblar va vositalat, turli sohalarda qo‘llaniladigan
asbob-uskunalar va qurilmalarda keng ko‘lamda qo‘llanilmoqda.

Usullari: magnit-tranzistorli o‘zgartirgichlar energiya iste’molini kamaytirishga va issiqgxona gazlari
chiqindilarini gisqartirishga yordam beradi. Magnit-tranzistor o°zgartirgichlar yuqori ishonchlilik va uzoq xizmat
muddatiga ega bo‘lib, ularni elektr transport, telekommunikatsiya, uzluksiz quvvat tizimlari kabi sohalar uchun
muhim komponentga aylantiradi. Yarimo‘tkazgich texnologiyalari rivojlanishi va kremniy karbidi va galliy
nitridi asosidagi yangi turdagi tranzistorlarning yaratilishi magnit-tranzistorli o‘zgartirgichlar samaradorligini
oshirish uchun yangi imkoniyatlar yaratmoqda.

Natijalar: magnit-tranzistor o‘zgartirgichlarining asosiy sxemasini tahlil qilish dolzarb hisoblanadi, chunki bu
mavzu energiya samaradorligi, ishonchlilik, ekologik xavfsizlik va elektron qurilmalar samaradorligini oshirish
kabi muhim masalalarni gamrab oladi.

Kalit so‘zlari: o‘zgartgich, analiz, histerezis sirtmog‘i, kompensatsiya, xatolik, kommutatsiya, generator, o‘tish
jarayoni, kuchaytirish rejimi, hisoblash, modulyator, grafiklar, tranzistor, induksiya, magnit o‘tkazuvchanlik.
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AKTYyaJbHOCTb: B COBPEMEHHBIX YCIOBHAX 3a[ada CO3JaHMUs SKOJIOTHUECKH YHCTHIX YCTPOWCTB CTAHOBUTCS BCE
Oonee akTyanbHOH. Vcxons w3 sTHX TpeOOBaHWIA, OMHOM M3 BaXKHBIX 3a/ad JJICKTPOIHEPTETHYECKOH OTpaciu
SIBJIICTCS COBEPIICHCTBOBAHUE SHEPIeTHYECKUX YCTPOMCTB, KOTOPbIE 00CCHEUNBAIOT YIIYUIICHHE yCIOBUH K13~
HU HaceJleHHs U CTaOMIBHOCTH CHCTEMBI COIHAIBHBIX, SKOHOMHUYECKNX M 3KOJIOTHYECKHX ITapaMeTpoB. AKTy-
aNBHOCTh TeMbI K AHAJIN3 YCTPOWCTB HA OCHOBE MarHUTHO-TPAH3UCTOPHOTO yCHIIHTEIIs» 00yCIIOBIEHA Pa3BUTHEM
COBPEMEHHOH 3IEKTPOHUKH, SHEPTETUKH U MPeoOpa30BaTeIbHBIX TEXHONIOTHH. MarHUTHO-TPaH3UCTOPHBIE IIpe-
00pa3oBaTeny UrparoT Ba)KHYIO POJIb B MOBBIICHUHN 3HEProd(h(PEKTHBHOCTH PA3IMIHBIX YCTPOWCTB M CHCTEM.
OT0 0COOEHHO Ba)KHO B YCJIOBMAX MOCTOSHHOTO POCTA CIIpOCa Ha 3MIEKTPHUUECKYIO SHEPTUI0 U HEOOXOJUMOCTH
MHHUMH3AIHN TOTeph B Iporecce e€ mpeobpa3zoBanus. [109ToMy mpeaoKeHHbBIH B JaHHOH cTaThe Mpeodpaso-
BaTeJb Ha OCHOBE MAarHUTHO-TPAH3UCTOPHOTO YCHIIMTENS MOXKET CIIy’)KUTh OCHOBOH JUISI MPOEKTHPOBAaHUs PyHK-
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IUOHANBHBEIX IpeoOpa3oBaTelell C HCIIOIB30BAaHMEM MArHUTHO-TPAH3UCTOPHBIX HMITYJIbCHBIX IIMPOTHO-
HUMITYJIbCHBIX MOJYJIITOPOB KakK 3P ()EKTHBHOTO 3JIEKTPOTEXHUIECKOTO yCTpoicTRa."

MeToabl: ¢ pa3BUTHEM 3JIEKTPOTEXHUYECKHX YCTPOMCTB CO3JaHHE KOMIIAKTHBIX M 3(Q()eKTUBHBIX NpeoOpa3oBa-
TeJiel cTaHOBUTCS BCE Oojiee BayKHBIM. MarHUTHO-TpaH3UCTOPHBIE MpeoOpa3zoBaTeny Oiaaronapsi BBICOKOW MOIII-
HOCTH M MaJbIM pa3MepaM IIHPOKO HCIOJb3YIOTCS B YCTPOHCTBAX ¢ OIPAHMYCHHBIM IPOCTPAHCTBOM, TAKHX KaK
cpencTBa nepenaynd HHGOPMAIMH, a TAKKE B 000PYIOBAHUU M YCTPOWCTBAX, MPUMEHAEMbBIX B PAa3IMYHBIX c(e-
pax.

Pe3yJbTaThl: MarHUTHO-TPAH3UCTOPHBIC IPEOOpA30BaTeNX MNOMOTAIOT CHU3MTH SHEPronoTpedlieHHe U
COKPATHTh BBIOPOCHI TAPHUKOBBIX Ta3oB. OHM 0ONAAalOT BBICOKOH HAIEKHOCTBIO M JIHMTEIBHBIM CPOKOM
cimyKOBI, YTO JeNlaeT WX BAXKHBIM KOMIOHEHTOM [UIS TakKMX OO0JacTeid, Kak JJIEKTPUYECKHH TPaHCIOPT,
TENEKOMMYHHUKAIIMKM U CHCTEMBl Oecriepe0oWHOro mnuraHus. Pa3BUTHE NOJIyHPOBOJHHUKOBBIX TEXHOJOTHH U
CO3JaHUE HOBBIX THUIIOB TPAaH3HCTOPOB Ha OCHOBE KapOWaa KpPEeMHHUS M HUTPHIA TaUIUS OTKPHIBAIOT HOBBIE
BO3MOXKHOCTU JUIs TOBBILEHUA 3()()EKTHBHOCTH MarHUTHO-TPAH3UCTOPHBIX IHpeoOpasoBaTeneld. AHaIU3
OCHOBHBIX CXEM MarHMTHO-TPaH3HCTOPHBIX NMpeoOpa3oBaTeseii akTyaleH, TaK KaK 9Ta TeMa OXBAaThIBACT TaKUE
B)XHBIE BOIPOCH], KaK 3HEProd((eKTHBHOCTh, HAJIEKHOCTb, DKOJIOTWYECKas OE30IacHOCTh W IIOBHIINICHHE
3G PEKTUBHOCTH SIIEKTPOHHBIX YCTPOMCTB.

KnroueBbie cioBa: npeoOpa3oBarens, aHAIN3, NETIS THCTEpe3nca, KOMIIEHCAIMS, TOTPEIIHOCTh, KOMMYTAIlVs,
reHepaTop, IepPeXOJHOM MPOLECC, YCHUIIUTEIbHBIA PEKUM, PacuéT, MOAYJISATOpP, Ipadbl, TPAH3UCTOP, MHIYKIIHS,
MarHUTHas HPOHUIIAEMOCTb.
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Relevance: in modern conditions, the task of creating environmentally friendly devices is becoming increasingly
relevant. Based on these requirements, one of the important tasks of the energy sector is the improvement of en-
ergy devices that ensure better living conditions for the population and the stability of social, economic, and envi-
ronmental parameters. The relevance of the topic 'Analysis of Devices Based on Magnetic Transistor Amplifier'
is due to the development of modern electronics, energy, and conversion technologies. Magnetic transistor con-
verters play an important role in increasing the energy efficiency of various devices and systems. This is particu-
larly important in the context of the constant growth in demand for electrical energy and the need to minimize
losses during the energy conversion process. Therefore, the converter based on the magnetic transistor amplifier
proposed in this article may serve as the foundation for designing functional converters using magnetic transistor
pulse-width modulation as an efficient electrical device.

Aim: with the development of electrical engineering devices, the creation of compact and efficient converters is
becoming increasingly important. Magnetic transistor converters, due to their high power density and small size,
are widely used in space-constrained devices such as information transmission systems, as well as in equipment
and devices utilized across various fields.

Methods: magnetic transistor converters help reduce energy consumption and decrease greenhouse gas emis-
sions. They offer high reliability and a long service life, making them an important component for areas such as
electric transportation, telecommunications, and uninterruptible power supplies. The development of semiconduc-
tor technologies and the creation of new types of transistors based on silicon carbide and gallium nitride are open-
ing new opportunities to enhance the efficiency of magnetic transistor converters.

Results: analyzing the main circuit of magnetic transistor converters is relevant as this topic addresses important
issues such as energy efficiency, reliability, environmental safety, and improving the performance of electronic
devices.

Key words: converter, analysis, hysteresis loop, compensation, error, switching, generator, transitional process,
amplifier mode, calculation, modulator, graphs, transistor, induction, magnetic permeability.

1. Kirish (Introduction)

Ko‘paytiruvchi-bo‘linuvchi qurilmalar va boshqa funktsiyalarga ega bo‘lgan o‘zgartgichlarning
salmoqli qismi magnit tranzistorli kuchaytirgichlarga (MTK) asoslangan bo‘lib, ular impuls kengligi
modulatorlari sifatida qo‘llaniladi. Shuning uchun MTKga ega o‘zgartgichlar magnit tranzistorli
(MTO?) deb ataladi. Mavjud adabiyotlarda [3,4,5] MTO*ni loyihalashga umumiy yondashuv to‘liq
yoritilmagan. Bunday sxemani tanlash va uni tadqiq qilish MTO‘ni hisoblashning universal usulini
ishlab chiqish, funktsional transformatsiyadagi xatolik manbalarini izlash va ularni kompensatsiya
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qilish yo‘llarini aniqlashga imkon beradi.
2. Metodlar va materiallar (Methods and materials)

Ikkita I va II magnit o‘zaklariga asoslangan MTKning asosiy sxemasini mumkin bo‘lgan
variantlaridan birini ko‘rib chigamiz (1-rasm). Sxema o‘zgarmas tok manbaiga ulangan bo‘lib,
boshqaruv w, va ishchi wiy cho‘lg‘amlari tranzistorlar orqali transformator Tr orqali
kommutatsiyalanadi, bunda aylanish chastotasi generator (G) orqali belgilanadi. Sxema oddiy,
tejamkor, yuqori ishonchlilikka, tezkorlikka va barqarorlikka ega, uning ish holatlari T+T4
tranzistorlarining kommutasiyasi bilan aniqlanadi va 1- jadvalda batafsil keltirilgan.

1-jadval. Sxema ish holatlarining tavsiflari
Table 1. Descriptions of the scheme operating states

Elementlar 1-holat 2-holati
T va T4 tranzistorlari Ochiq Yopiq
T va T3 tranzistorlari Yopiq Ochiq
O‘zak | Ishchi yarim davr Boshgqariladigan yarim davr
O‘zak II Boshgqariladigan yarim davr Ishchi yarim davr

Tranzistorlarning idealligini va statik histerezis sirtmog‘ining to‘g‘riburchakli shaklini hisobga ol-
gan holda, 1-holat uchun boshlang'ich tenglamalar:

dBr | .
WisnSw —— + iisnRs = Up O
WpSw 2 + iRy = Uy @)
iishwish = Hlls; (3)
—ipwp = Hyl; 4)
bu yerda By, H; va By, Hy—1 vall o‘zaklaridagi magnit induksiyasi va maydon kuchlanganligi;

U

U,,i,, R, - boshqariladigan zanjirdagi kuchlanish, tok va umumiy aktiv qarshiligi;

i,,, Ry -ko‘rilayotgan zanjirdagi manba kuchlanishi, tok va umumiy aktiv qarshiligi;

no

S, [ - o‘rtacha kuch magnit liniyasining o‘zak kesimi yuzasi va uzunligi.

v, A_ B AB,.
~ ~ O ——— — — — — — — — — —
— N
L — |
L |
|
|
. ! AB,
1 ( o,
T, !
! AH,
|
| \\
| ~ AB D
- ==
|
H, Hep Hy
b
13
I I
a) Ubm L } } P
1-rasm. Magnit tranzistorli kuchaytirgichning: a) asosiy b ‘ ‘ w
sxemasi; b)o‘tish tavsifi; €) 0‘z-0°zini to‘yinganlik gismi. Lol | | H
Fig.1. Basic circuit of a magnetic transistor amplifier: \ \
a) passage characteristic b) self-saturation area Ys> Ui, } }
],
1 1
e

3. Natijalar (Results)

Magnit tranzistorli kuchaytirgichga asoslangan o‘zgartgichni samarador elektrotexnik qurilma si-
fatida, jumladan magnit - tranzistorli impuls kengligi modulyatorlari bilan funktsional o‘zgartgichlarni
loyihalashda kuchaytirish rejimi misolida ko‘rib chigamiz.

Kuchaytirish rejimi. O‘zaklarning magnitlanishining o‘zgarishi gisterezis sirtmog‘ining ma'lum
bir dinamik aylanishi [2, 3]ga muvofiq quyidagicha ifodalanadi:
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4B _ Hekv (7 T :
dr - T (H + HS)’ (5)
0 < |Up < |Upsl|- (6)

Uery — dinamik demagnetizatsiya egri chizig'idan (DDCh) aniqlanadigan ekvivalent magnit
o‘tkazuvchanlik; Hg- majburiy statik kuch.

(5)- formuladagi “-” belgisi o‘zakdagi induksiyaning ortishiga, “+” esa uning kamayishiga mos ke-
ladi. Bunda (2) va (5) tenglamalardan boshqarish tokining ifodasi hosil bo‘ladi:

. Up  Xeky, L
lp = ry  mry  wWhk? (Hy; + Hy). (7
2
Bu yerda k = V;is“, Xeoky = W %- ishchi cho‘lg‘amining ekvivalent induktiv reaktivligi.
b

(4) ifodani (7) o‘rniga qo‘yib, II o‘zagining magnit maydon kuchiga ega bo‘lamiz:
Upwp _ XekvHs
rpl nrbwaz

Hy=——x—. (®)
mrprpK2—1
MTKning manba kuchlanishini hisobga olgan holda:
!
U= Wish (Ry + Tisn) Hish mo ©)

bu erda H;gp, - yarim davrdagi maydon kuchlanishining amplitudasi, (1), (5) va (9) ifodalardan I

o°zagining kuchlanishini aniqlaymiz:

Hisp m(RN+7”ish)+xekv%
x“’%“ﬁv”ish '

H1:

(10)

Ko‘rilayotgan zanjirdagi tokning ifodasi:
_L Hish mpxHs (11)
Wish  1+px

Zanjirda to‘yinganlik (a + ) va magnitlanish (0 + a)oraliglaridagi tokning qiymatlarini (11)
ifodaga asosan olinadi. Ko‘rinib turibtiki magnitlannish yuzaga kelganda x., » Rym, p, = 0
shuning uchun:

lish =

L

Lish nom = Wish Hg; (12)
to‘yinganlik oralig'ida: Xeky = 0, py = 0;
l. = lim — HMishmPxtHs _ 1 p (13)
N P20 Wish 1+px Wish ishm:

Fizik jarayonlar nuqtai nazaridan, 2-holat 1-holatdan tubdan farq qilmaydi, I va II o‘zaklari rollarni
o‘zgartiradi, shuning uchun (11) va (13) ifodalarni birlashtirib, davrdagi yuklama kuchlanishining
o‘rtacha qiymatini aniqlaymiz:

Ryl [HisnmpxtHs ) _ ]
L [Pt o 4 Higm(r — )| (14)

Boshga tomondan, 0‘z-0°zidan to‘yingan an'anaviy magnit kuchaytirgachlar (MK) kabi [1], MTK
uchun ham yozishimiz mumkin:
UN.olrt = nUchiq orrt — U(U - ZfWishslABbl)s ( 15)

- i’: ; |ABy| - boshqariluvchi yarim davr mobaynida o‘zakdagi induksiya
NTTish

o‘zgarishining absolyut qiymati.
Shuni hisobga olgan holda U,, = 4fw;;,SBs (14) va (15) tenglamalardan MTK to‘yinganlik
buchagini aniqlaymiz:

Unome =

Bunda 71 =

_ m(4py) g _ 2fnSwia[2Bs(1+px)—1ABp|]
~ Higym-Hg shm Ryl } (16)
1-holat uchun asosiy induksiyalarning joriy va yakuniy qiymatlarini hisoblash uchun quyidagilarni

olamiz:

_ URN*Tisn)(Hish m—Hs) _ .

B, = W2, 50(14px) (t — 65) + Bs; (17)
_xekleZS

_ 1 nTwpK .

B, = — Uy, + _n,;eb,\;gz T+ Bg; (18)

buyerda0 <7 < a; U, <0.

MTK ning o ‘tkinchi tavsifi. DDCh uchun biz uchta to‘g'ri bo‘laklar bilan approksimatsiya qabul
qilamiz ( 1-rasm, b ):

ABy, = ABy, da (H, = H.4); Hp < 0 (C-D qismi);

ABy = feky(Hp + Heg)da (Hpm < Hym < Heg) (B-C gismi);

ABy, = ABy,4y, dada (Hp < Hy,, (A-B qismi).

Taxminan parametrlar Hy,, va H 4 to‘g'ridan-to‘g'ri eksperimental DDCh dan yoki nazariy jihat-
dan aniqlanishi mumkin. Masalan, Hp,, (8) formuladan "B" nuqtasida ekanligini hisobga olgan holda
aniqlanadi: Upm = 4fSw,,Bg;
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X lH
4fSwp Bs——ﬁle(zs

Hyp = EZ (19)
nrpK2 wp
va induksiyaning chiziqli o‘zgarishi bilan dinamik koertsitiv kuchni quyidagicha ifodalash mumkin
[31:
H.q = Hs + 0,125w8d?Bg; (20)

bu yerda O -ferromagnitning solishtirma elektr o‘tkazuvchanligi; d -lenta yoki plastinkaning qalinligi.
Soddalashtirish uchun quyidagini qabul qilamiz By,,x = 2Bsva By, = 0. Bunda DDChning CD
qgismi uchun yuklamadagi kuchlanish U,,,,,, = tU, ga teng, BC gismi uchun esa:

Un.ome = T(Un — ZfWishSIMekvl) “(Hy — Hy orr¢)- (21)
AB qismi uchun:

L
Uy ore = Ry ——Hep. (22)

Wish
(22) ifodan MTKning o‘tish tavsifi chap qismining gorizontalligini ko‘rish mumkin, bu uni odatiy
0‘z-0‘zidan to‘yingan MKdan ajralib turadi. Bu shunga bo‘g‘ligki, |U,|> 4fSwy, Bs; dinamik histerezis
sirtmog‘i induksiya o‘qiga nisbatan assimetrik bo‘ladi (1-rasm, e ) va o‘zaklar ishchi yarim davr
davomida magnitlanganda sirtmoqning kengayishi kuzatilmaydi. Darhaqiqat, (17) va (18) tenglama-
lardan ishchi va boshqaruv yarim davrlari uchun induksiyaning o‘zgarish tezligini aniqlash mumkin:

dBrgp — LRS(HiSh m_HS), (23)
dt wZSw(l+pyy
XekyLHc
dBp 1 nwp K2
d R U, — . 24
dr wb5w< y 7"(3}“72_1 ( )
TrpK

(23) ifoda ko‘rsatadiki, ishchi yarim davrida induksiyaning o‘zgarish tezligi doimiy bo‘lib,
boshqaruv signalining giymatiga bog'liq emas. Tranzistor kommutatsiyasi tufayli boshqarish yarim
davrining oxirida MTK ning ishchi nuqtasi har doim 1 nuqtaga qaytadi, undan ishchi yarim davri
boshlanadi. Manbaning maksimal kuchlanishida to‘liq magnitlanishning histerezis sirtmog’i bo‘ylab
sodir bo‘ladi, bu esa yuklama tokining doimiyligini taminlaydi, bu esa o‘z navbatida MTKning salt
ishlashdagi tokiga teng. Ushbu holat, kontaktsiz magnit rele ishlab chiqish uchun yaxshi shart-sharoit
yaratadi, chunki sirtmoq kengligi tartibga solinadi, o‘zgarish koeffitsienti esa saglab qolinadi.

Ma'lumki, kuchaytirish rejimida ishlash uchun DDChning BC qismi qo‘llaniladi, bunda MTKning
kuchlanish bo‘yicha kuchaytirish koeffitsienti K, ga ega bo‘lib, (8) va (21) ifodalardan aniqlanadi:

nwpk?
K, =2fw; T——.
u f ishMekv L(Xejp—TTp)

(25)

4. Muhokama (Discussion)

Taqdim etilgan magnit-tranzistorli kuchaytirgichni tadqiqot natijalarini ko‘rsatish uchun o‘tkinchi
jarayonlar misolida yoritamiz. Oldindan qabul qilingan taxminlarni saqlab qolgan holda, boshqaruv
signali Upboshlangich holatdan sakrab o‘zgaradi va bu (6) ifodaga mos keladi. Umumiy holatda
boshqaruv kuchlanishining sakrashi generator chastotasining yarim davri oralig'ida sodir bo‘lganda,
uning oxiri yoki boshlanishi mos kelmaydi.

Taxmin qilamizki, sakrash momenti T, (n — 1) yarim davr ichida sodir bo‘ladi, bu yarim davr I
o°zagi uchun boshqaruvchi va II o‘zagi uchun ishchi hisoblanadi. Shu vaqt mobaynida B; induksiya

quyidagiga teng:
Ubo_xekvLHZCD
_ 1 nwpk
B[/TO - m [Ubo _ Xeokv TO + BSH (26)

wrpk?
I o‘zagining magnit holati esa dinamik gisterezis sirtmog‘idagi 1-nuqtasi bilan aniqlanadi (2-rasm).
Todan boshlanganda:

Uy = [Upr| > |Upol,
ishchi nuqtasi 1-2 qism bo‘ylab harakatlanadi, I o‘zagi kengroq xususiy sikl bo‘ylab magnitsizlanadi
va uning induksiyasi quyidagicha o‘zgaradi:

1 Upo — xeksz cp B
nwyk I
BI/T0<T<(Tl—1)T[=W Uy — T T[(n—2)7T+T0]+T—0.
nrbkz
Yarim davrning oxiriga kelib, T = (n — 1)mda induksiya quyidagi qiymatni oladi :
XekvLHcD
1 Twpk? Bj
Bi/(n—Dm =~ Upr + 1 l [(r — 7))+ 27)
T[Tb

Keyingi n-chi yarim davr I o‘zak uchun ishchi va II o‘zagi uchun boshqaruvchi hisoblanadi. II
o‘zak darhol U, ga mos keluvchi yangi o‘rnatilgan sikl bo‘yicha qayta magnitlanadi va yarim davr
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oxirida uning induktsiyasi yangi barqaror qiymati:

XekvLHcD
1 Twpk
B”/nT[ = UbT +T T[+BS (28)
wpSw —eky_q
Trpk:

Bu bilan yuklamadagi kuchlanish uchun o‘tkinchi jarayon yakunlanadi.

Keyingi (n + 1) yarim davrda I o‘zagining tasvirlanadigan nuqtasi yangi o‘rnatilgan sikl bo‘ylab
siljidi. MTKdagi o‘tkinchi jarayonining egri chiziqlari 2-rasmda ko‘rsatilgan. Shunday qilib, o‘tkinchi
jarayonining davomiyligi o‘rtacha qiymatlari quyidagilarga teng:

Ton = (M —17p) + T = 2m — Ty, (29)
bular o‘tkinchi jarayonining vaqti generatorning bir chastota davri ichida yotadi.
Ubll
ST R
>

Bl

T, 0

UbI

By
P
By

(n+ )

By
.

~

By ]
wr

|

I

T
I

I

|

+

—I

I

|

|

|

1

|
_ |

|

\Aa

n-1 n n+l | yarim davr T

-

| |
(n-2)m, (;l—l)ﬂ: lnm (n-1)n
TV!VI

“y

2-rasm. O‘tkinchi jarayon
Fig. 2. Transition process

Muayyan holat, boshqaruv kuchlanishining sakrashi (n — 1)-chi yarim davrning boshlanishiga
to‘g'ri keladi. Shunda I o‘zagining ifodalovchi nuqtasi, bu yarim davr davomida, yangi o‘rnatilgan -
davr bo‘ylab harakatlanadi va induksiya chiziqli qgonunga muvofiq o‘zgaradi:

Ubo_xekvLHgD
_ 1 Twpk _ _ -
B, = — Upo + —1_;?;2 ] [t— (n—2)"] + B,. (30)

Shunda, keyingi yarim davrda, yuklamadagi kuchlanish o°zining yangi o‘rnatilgan giymatiga ega
bo‘ladi va MTK generator chastotasining yarim davriga teng bo‘lgan sof kechikish bo‘g‘ini bo‘ladi.

5. Xulosa (Conclusion)

Magqolada keltirilgan MTK sxemalaridan birini dinamik histerezis sirtmog‘ini inobatga olgan
holda tahlil gilish natijalari magnit - tranzistorli impuls kengligi modulyatorlari bilan funktsional
o‘zgartgichlarni loyihalashda asos bo‘lib xizmat qilishi mumkin, jumladan, kirish qiymatining
berilgan diapazonida konvertatsiya aniqligini dastlabki baholash uchun qo‘llash maqgsadga muvofiq
bo‘ladi.
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