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BJAUSAHHE TOYHOCTHDBIX MOKA3SATEJIE# TEXHOJIOIHH
HA KAYECTBO ACUHXPOHHBIX XBHTATEJIEH
MAJIOH MOILLHOCTH

b. H. BypwrTeiin, O. I1. Mypasaes, 3. K. CrpeabGuuxnii

(PekoMeH10BaHa HaYYHBIM CEMHHAPOM Kadeap 3/1eKTPHUECKHX MallHH
M 0o0llieil 3JeKTPOTEXHHKH)

B mensix 6bICTPOro MOBBIIIEHHS KAaueCTBa NMPOAYKUHH B Halllef CTpar <
BBeJeHa rocyjlapCcTBeHHAs aTTeCTalHs xauyecTBa, IPH NPOBeAEHHH KOTOPOii
GCHOBHOE BHHMaHHe yleqsieTcsi TeXHHUECKHM XapaKTePUCTHKaM | cTabHJb-
HOCTH KauecTBa. [lpu aTTecTaluu MPOAYKIHH NepecMaTpPHBAIOTC CTaHIap-
Thl, YCTAHABJIHBAIOTCS HayuHO 06OCHOBAHHble TPeOOBAHHA K KAYeCTBY H Pa3-
pabaThIBalOTCS MeTOAbl OObEKTHBHOTO KOHTPOJISE YPOBHA KayecTBa.

CyuectByiolie cTavnapTel [1, 2] ycranaBiauBaioT AONYCKH Ha BBIXOJ-
Hble TapaMeTpPbl aCHHXPOHHBIX JBHraTesieil, HO OHH He SBJSIIOTCS JOCTATOUHO
06OCHOBAHHBIMH M TEXHOJOTHYECKHe MOTPEIUHOCTH IIPH H3TOTOBJEHHH acHH-
XPOHHBIX ABHTaTesell Majoll MOLIHOCTH 2HAUHTEJbHO MPEBHIIAIOT YCTAHOB-
JdeHHble gonyckd [3]. DT cTaHIapThl NMpelycMaTPHBAIOT NMPH KOHTPOIbHBIX
MCOBITAHUSAX H3MepeHHe TOKA M MOILHOCTH XOJOCTOrO X071a H KOPOTKOro 3a-
mMbikaHus. O1HAKO HPH H3rOTOBJEHHH aCHHXPOHHBIX ABHraTejeil, Hanpuep,
Ha HepMCKOM AJTCKTPOTCXHHUYCCKCOM 3aBOTNe, H3-3a OTCYTCTBHA AOCTOBEPHOro
lipaBUJa mepecuyeTa MapaMeTPOB KOHTPOJbHBIX HCIBITAHHI Ha mapaMeTphl
HOMHHAJBHOTO peXXUMa NPUXOLUTCS MPOBOAHTL UCILITAHHS B HOMWHAJIBHOM
pexHMe,

Jlns aCUHXPOHHBIX [BAraTesed BBIXOAHBIMH MapaMeTpaMM CcuuTaeM
GYCKOBOH ¥ MAaKCUMaJbHBbII MOMeHTHI, IVCKOBOI TOK, HOMHHAJbHOE  CKOJib-
KeHue, KO3QGHIHEHT MOJe3HOTO nelicTBHS H KOI(PGDHIHEHT MOUHOCTH, &
BXOAHBIMH — OCHOBHbIE H JIOKaJibHble pa3Mephl U XapaKTEePUCTHKH NPHMeHs -
€MbIX MaTepHa.10B (BO3LYIUHBIH 3a30p, y/AeJgbHOe CONPOTHBIEHHE MaTepHasa
06GMOTKH POTOpPA. IJHHBl DOTOpPA M CTATOPA, YUCJAO0 BHTKOB H T. 1.).

PacceuBaHHe BbIXOJHBIX MapaMeTPCB H NMapaMeTPOB KOHTPOJBHBIX HC-
NBITAHHH OBYCJIOBJEHO OJHOI NPUYUHON: pacceMBAaHHeM BXOAHBIX MHapamMer-
POB, KOTOPOe XapaKTepU3yeT TeXHOJOTHIO0 U3TOTOBJAeHus. Mcnoas3dyvs 3to mo-
JOXKeHHe, HaMH pa3paboTaHbl METOIbl pacueTa AONYCKOB Ha BbIXOAHble Ia-
paMeTpbl H METOJbl ONpee/eHHs LONYCTHMbIX 3HAaUeHHH NapaMeTpPoB KOHT-
POJIbHBIX HCTBITAHHUIl, KOTOPble YUHTHIBAIOT peasibHbie TOYHOCTHble NOKAa3aTe-
JU TEXHOJOTHH H NPHTOAHBI IJS1 OLEHKH KauyeCTBa ACHHXPOHHBIX JBHraTe-
Jell MPH NPOEKTHPOBAHUM H MPOU3BOJCTBeE,

YpaBHenns aas pacueta AOMYCKOB H PACCEHBAHHS BbIXOAHBIX Mapamer-
OB BEPOSITHOCTHBIM METOJOM HMEIOT BUJ,

By = ZICi12 By (1)
J:
i=1,2,.,nmj=12..m,
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rae

0y, H ij — NOJOBHHA MOJA JONyCKa B NPOLEHTaX I/ BbIXOI-
HBIX U BXOJIHBLIX NIapaMeTpOB;
num — YHCJIO BBIXOJHBIX U BXOJHBIX TapaMeTPOB;
Cij — X03G@HUHEHT BJAUAHHA j-TO BXOLHOTO mapamerpa

Ha i-# BHIXOJLHOH.

PacueT kK03(QGbHUHEHTOB BJIHSHUSA 1751 TpeX(PasHbIX MalUUH [OJPOGHO
usaoxen B [4, 5], a dopMyabl Ana pacyera cj; OAHO(DA3HLIX MAIUHMH HAMH
TiOMyueHbl HA OCHOBAHHH MMEIOLNXCS METOMK IIOBEPOYHOrO pacyeTa H yTOY-
HeHbl 110 ONBbITHBIM LaHHBIM.

Pacuer k03¢ ®dullHeHTOB BAUSHHA NpOBeleH 1Js 13 THIOpa3MepoB YHH-
pepcaJbHbIX aCHHXPOHHBIX ABHratesteit cepud YAJL momuocTeio ot 1 10
70 8T, a Takxke KoHmeHcatopubix ABurarteneir ABE 0,71/4 n ABE 0,72/4
moiuHeetbio 180 u 270 sr.

HcenenoBanne yHHBepca/JbHBIX JBHraTesell MPeACTaBJsieT OCOObIH HH-
iepec, TakK Kak MO3BOJIsIeT NPOM3BECTH CPaBHEHHe 4yBCTBHTEJIbHOCTH BBIXO/-
#ibIX MapaMeTpOB K OTKJOHEeHHSIM BXOILHHIX B OJHO(A3HOM H TpexdasHOM
pexuMax.

B Taba. 1 npuBeneHbl 3HaueHHs1 KO3(M(@ULHEHTOB BJHAHHS BXOJAHBIX Ia-
[AMETPOB HA MYCKOBOHl MOMEHT AJS HECKOJNBbKHX ACHHXPOHHBIX [ BHUraTeJseH:
VA 32(3) (rpexdasubiit pexum P=7 sr1), YAl 32(1) (oauodasHblit pe-
xkuMm P=4 871), ABE O71/4 (P=180 87) u AO 32-4 (P=1 #871).

Tab6auumga 1

Tun gBurateas

BxopHoii

flapaMeTE |y ATl 32(3) IYAL[ 32(1) |ABE 071(4)\ AO 324
Wi —1,134 1,251 2,032 —1,543
dip 1,540 0,782 —0,092 0,904
Im —0,975 —0,401 —0,100 —0,634
Pal 0,518 0,885 1,083 0,748
6 0,369 0,036 0,054 0,703
1, —0,097 —0,010 --0,013 —0,462
Iy 0,116 0,766 0,940 0,030
7s —0,505 —1,752 —2,380 —0,203
X 0,000 1,072 1,470 0,000

CpaBHeHHe KO3(Q(PULHEHTOB BJAUSHUS MOKa3blBaeT, uTo B 0IHOMAa3HOM
pezxkHMe BBIXOAHBIE MapaMeTprl 60Jee YVBCTBHTEbHBI K H3MEHEHHIO Y/eb-
HOTO COTMPOTHBJEHHS OOMOTKH potopa. Boabumoit kosduuHeHT BAHSHHA
UMeeT paboyasi eMKOCTb.

3HaueHue Oyj ONpeneqsioOT TOYHOCTHbIE BO3MOXKHOCTH TEXHOJOTHH H3TO-
T0B/1eHns H 114 [lepMCKOro 3/eKTPOTeXHHURCKOTO 3aBOoia NpuseleHb B [3].

B kauecTse mpuMepa B TalJ. 2 NpHBeNeH pacyeT PAcCEHBAHHS MYCKO-
BOTO MOMEHTA, MyCKOBOTO TOKA M CKOJbXKEHUS [Jisi YHHBEPCA1bHOTO JBHra-
Teaa YAJL 32 B TpexdasHoM u oxpHOQAa3HOM peKUMax.

Ha ocHoBaHMM NpOBedeHHBIX MCCJeJOBAaHHH 110 PACCEHBAHHIO MapaMer-
POB MOKHO 3aKJIOYHTh, UTC NPH MOIIHOCTSIX MeHblle 50 6T CyllecTByoOLLAs
TeXHOJOTHA 3aJHUBKH DOTOPOB HE MOXKeET 00ecCHeuuTb pacCeUBIHUsI MYCKOBO-
10 MOMEeHTa II CKOJIbKeHHS B JONyCTHMBIX CTAHZAPTOM MNperelax. B ABH-
rare’asX MOIKHOCTbIO MeHee 10 8T BO3MOzKeH MOJHBIN MU HENOJHBIH OGPBIB
OJIHOTO 1i3 CTepzKHeil OOMOTKH, UTO TPYAHO KOHTPOJHPOBAThL, a BKJIax 3TOTQ
de(eKkTa B pacceuBaHHe BBIXOAHBIX MapaMeTpoB 3HauuTeneH. OTK/JIOHeHUS
PCJHYHHBl €MKOCTH pabouero KOHjeHCAaTOpa OT HOMHHAJa OKAa3blBaIOT Cy-
lleCTBEHHOC BJIMSIHME HAa PAcCCHBAHHe MYCKOBBIX NMapaMeTpoB OI1HO(A3HBIX
ABHTATETeH.

OmnpeneideHHe JONYCTHMBIX 3HaueHHIl mapaMeTPOB KOHTPOJIbHBIX  HCIIbE-
“TaHI# TECHO CBA3aHO C PACueTOM JOMYCKOB Ha BBIXOAHBIC MapaMeTphbl: HC-
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N0JIb3YIOTCS Te Ke caMble KO3 HUIHEHTHI BAHAHUS BXOIHbIX MapaMeTPoOB Ha&
BBIXOJIHBIE Cjj H TOYHOCTHble NOKasaTeau TeXHOJIOI‘I/I‘ngj.

OTKjI0OHEeHHA nmapaMeTpoB KOHTPOJIbHBIX HCIBITAHHH CBA3aHBl C OTKJOHE-
HUSIMH BXOJHBIX NapaMeTpOB 3aBHCHMOCTLIO

AV = FAX, (2)

rae Av=(Al,, AP,, Aly, APy) — BekTOop OTKJIOHEHHiI MapaMeTPOB KOHT-
POJIBHBIX HCIBITAHHII, COCTABJSIOIHE KO-
TOPOTO SIBAAIIOTCS OTKJIOHEHHSIMH TOKa M
NOTEepPb XOJOCTOI'0 XO4a H KOPOTKOTO 3a-
MBIKAHHSI [IPM  KOHTPOJIbHBIX MCHBITA-
HHUSX;
Ax= (Apat. N (Per+Puex), AS, AX¢) — BEKTOpP OTK/IOHEHHH CYIIECTBEH-
HO BJHAIOUHX BXOAHBIX mapa-
METPOB;
F — Martpuila k03 (uilieHTOB BAHAHUSA BXOIHBIX NapaMeTPOB HA na-
‘ paMeTpbl KOHTPOJIbHBIX MCIBITAHHH, DJIeMeHThl 3TOH  MaTpPHILBY
fi; ompenensioorcsi aHamuTHUeckH [4—6].

Ta6bnauuga 2

C21j82Xj
j I?:ggi};%" Tpexca3Hblil peXHM | oHO(}a3HbBIH PeXMHM
' Mu ‘ In S ' Mx Ia S

1 Wy 54 88,2 207 66,0 8,55 360
2 dap 36,1 15,2 4,7 9,24 1,90 23,6
3 Im 0,578 0,168 0,03 ~ 0,098 0 0,26
4 Pal 157 60,6 585 160 12,0 585
5 i} 47,0 2,55 0 0,45 0,76 2,68
6 1 0,038 0,002 0 ] 0 0,02
7 I 0,026 0,268 1,56 1,12 0,06 2,00
8 Z9 39,8 105,8 704 479 13,8 865
9 Xc 0 0 0 115 29,7 0

m
82yi =¥ CBij-az\,]_ 334,5 272,8 1502 1131 66,7 1838

i=1 ’

Byi, % 18.3 16,5 38,8 33,4 8,15 429

OcHoBBIBasiCb Ha TOM, YTO OTKJIOHEHHsI BHIXOJAHBIX [1apaMeTpPOB H mapa-
METPOB KOHTPOJIbHBIX HCILITAHHH JHHEAHO 3aBHCAT OT OJHHUX U TeX 2Ke CHJIb-
HO [eHCTBYIOLUIKX BXOJAHHIX NAapaMeTpoOB, HAMH pa3paboTaH MeToxa mpeobpa-
30BaHHsA I'DAaHHI BBIXOAHBIX MapaMeTPOB B TPAHHILI  KOHTPOJNbHBEIX HCIIBI-
TaHHI,

CyIIHOCTb 3TOrO MeTOJa COCTOHT B ONpeleJIeHHH NpelesoB CyLleCTBeH-
HO BJHSIOIINX BXOAHBIX NapaMeTPOB, PH KOTOPHIX 06eCreynBaeTCsi COOTBET-
CTBHE BLIXOAHBIX MapaMeTPOB CTAHAAPTHBHIM JONyCKaM. 3aTeM I10 ypaBHe-
HHIO (2) ompenessloTCs AONYCTHMble TPAHHLBI JJISi NApaMeTPOB  KOHTPOJIb-
HbIX HCHBITaHHH.

JLOCTOMHCTBO 3TOro MeTOxa COCTOHT B TOM, UTO IapaMeTPhl KOHTPOJIb-
HBIX HCNBITAHHA MOTYT ObITb PACCUHTAHBI HAa CTaAMH NDOCKTHDOBAHHA JBHra-
TeJIsl C y4eToM 0coOeHHOCTeH KOHKPETHOrO NPOHU3BOJCTBA.

YpaBHeHHSs 17151 oNpejie/leHHs] NOMYCTHMBIX 3HAYEHH BXOJHBIX apaMer-
POB HMEIOT BHI

CisBpa1 + €158 + oA xe + Ci1pA(Per 1 Pyex) = Ay 8, (3)
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rjie
o N, 2 22 2, a2 3 2 2.2 2 2
& = VC‘)’nO‘w1 T CTj20 dnp -+ gy, +chedy, ¢ i, +¢ 189 2,

Ay; — CTaHIApPTHBHIA AONYCK i-TO BXOMNHOIO NapaMerpa;
d; — IIOJOBHHA TOJS paccenBaHHUA €J1ab0 BJHSAIOLIMX BXOIHBIX napa-
MeTpoB. 3Hak O, Oepercs OOpPAaTHBIM 3HaAKy Ay

[ns psiga yHHBepcaJbHbIX M KOHNEHCATOPDHbIX aCHHXDOHHBIX JBHrarte-
Jeit MaJIoR MOLHOCTH 6BlMM paccunTaHbl 30HB. IlpoBepka mnpuMeHHUMOCTH
3THX 30H Obljia ocyulecTBjeHa Ha [IepMCKOM 3JIEKTPOTEXHHUECKOM 3aBOJe H
JaJja MoJIOXKHUTe bHble pe3yabTaThl. BbLI0 YCTaHOBJIEHO, YTO AJS1 JABHrareJei
3 0JHO(GA3HOM peXHMe MPH KOHTPOJbHBIX HCIBITAHHSX MOXHO H3MEpAThb.
TOJBKO TOKH XOJIOCTOrO XOAa H KOPDOTKOTO 3aMblKaHU$l, a YHUBepCaJjbHbBIE
ACHHXPOHHbIE JIBHTATeJH JOCTAaTOYHO HCNBITBIBATL B ONHOM KakKOM-JIHOO
pexgiMe.

Ha puc. | npeacraBieHbl 30HBI HONYCTHMBIX 3HAUECHHH TOKa XOJOCTOTO
X0/Jla U TOKa KOPOTKOro 3aMblKaHHA [Js yHUBepcaJbHOro asurareiss YAJL 32.

lo
4o ’
3 ¢
i’
B
2 K / 1,) c
010 a
Ix
716 017 048 19
q09
208
al
v 14
0,06
A 'y
Puc. 1

Muoroyroabaik ABCJl orpaHHyHBaer 30HY MONYCTHMBIX 3HAYeHHH KOHT-
PCTbHBIX NAPaMeTpoB s Tpex(asHOro pexuMa, a MHOTOYTOJBHHK
A’B’C’1’ — masa onnodasnoro. Jlnsi oaHO(a3HOTO pekuMa OTKJIANABIBACTCS
TOK

Ixy=Txy+A, (4)
rie
Ix1) — TOK KOPOTKOTO 3aMBIKaHHsi B OAHO(A3HOM peXHMe, H3MepeH-
HBIif TPH KOHTPOJIbHBIX HCNBITAHHSX

A= Txp@) — Lip(ys
Ixp@ — pacyeTHbI TOK KOPOTKOrO 3aMbIKaHHMs B Tpexgpa3HOM pexume;

lip) — PacuyeTHHl TOK KODOTKOTO 3aMbiKaHHs B OJHO(pa3HOM pe-
XKHMe.
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Muoroyroapiik KLMN onpegensier 308y AJa ABHrartesek, yao0BJIeTB0-
psioIX TpeGOBaHHAM OZHOGA3HOro U TpexGasHOro pexKuMoOB.

Takum 00pa3oM, pacCeUBaHHE BBIXOJAHBIX NapaMeTPOB H AONYCTHMble
3HaYeHHUs TTapaMETPOB KOHTPOJIbHBIX HCIBITAHHH MOTYT OblThb PACCUHTAHBI Ha
CTafiuM TPOEKTHUPOBAHHA ACHHXPOHHBIX [1BHraTeseil Ha OCHOBe TOUYHOCTHBIX
roKasaTe/el MpeAnosaraeMoll TeXHOJOTHH HX U3IOTOBJIEHHS.

CpaBHeHHe moJiell pacceMBaHHsl BBIXOAHBIX MAPAMETPOB C OMYCKaAMM
rio TOCT 183-66 nmoxasbiBaeT, UTO CTaHAApPTHble JONYyCKH TNpPH CyLIecTBY-
i0llled TeXHOJOTHH 00eCleyHTh HEBO3MOKHO,

Pe3y/ibTaThl HCCEXOBAHUI NO3BONKAN pa3paboTaTh HayyHbIH MOAXON
K HOCTPOEHHIO 30H JONYCTHMBIX 3HAUCHMIT TAPaMeTPOB KOHTPOJIbHBIX HCIbI-
TaHHil.
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