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Haiinensr mapameTpsl KopoO9aToii IMH3H ¢ HU3KAM ypOBHEM abeppanuil. J{71s aHam3a CBOUCTB JIMH3HL M CO3[[aHUS
ITOpPUTMa UTEPAIMOHHBIX IIPOIENyp HCHOJb30Bajics MeTox (asoBeIX AuarpamM. JIMHEHHOCTh mpeoOpa3oBaHUS
TPaeKTOpUil B JIMH3€ [JOCTUTHYyTa BapbHPOBAaHUEM IApaMETPOB JJIIMITHYECKUX 3a30POB MEXIY 3JIEKTPONAMHU U
3HAYCHUSMH MOTCHIMAJIOB HAa 3JIeKTpomax. Ha BbIXone JIMH3HL JIMHEHHO c(OPMUPOBAHHBIN ITy9OK MMEET IIHPHHY
40 mm u ¢azoBylo quarpamMMmy B Buie npaMoyroibHuka 40 mm X 0.1 mrad.
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BBepeHune

B Hacrosmieil paboTe onmcaHbl TEXHOIOTHSA IPOEKTUPO-
BaHUS W IPUHIMI PabOThl KOpOOYATON JIMH3BI C HU3KUM
ypoBHeM abeppaumii. JInH3a npemHasHayeHa [JIS UCIIONb-
30BaHHS B BBICOKOKAQUECTBEHHBIX MAacC-CIIEKTPOMETpax H
Macc-cenaparopax Ui pasfesneHuss usoromnon. KadecTBo
yKa3aHHBIX ITpUOOPOB ompefiessieTcs ypoBHeM abeppaluii B
JIEKTPOCTaTUYECKON (OKycupyloLIeil cucreme 1 abeppanu-
MU JUIOJIbHBIX MarHUTOB.

B nuneitHOM mpubsbkeHuy paspernaronias CrocoOHOCTb
MAarHUTHBIX aHAJIM3aTOPOB MACC ONpEeJIAeTCs OTHOECHIEM
MarHuTHOTO MOTOKA IO TPAeKTOPUAM YacCTUIl K 3MHUTTaHCY
nyuka. Ilo 3Toif mpuuMHE HpU IIOCTOSHHOM 3MUTTAHCE
paspeniaionias ClloCOOHOCTb YBEJIMYMBACTCA C POCTOM MIU-
pUHBI IyuKa, Majaiolero Ha MarHutr. IlosToMy ycTaHOB-
KU XOPOIIEro KadecTBa MOXKHO CO3[aTh, MMes JIMHEHHYIO
ONTHKY A (OpMUPOBAaHMS IIMPOKMX IIYYKOB HOHOB U
KOMIIGHCUPOBaHHble abeppalliy BTOPOro MOpsAKa B Mar-
HHUTaX. DTH KBaJpaTUYHble abeppaluy YCTPaHSIOTCH IpPU
UCIIOJIb30BaHUH TIOJIIOCOB MAarHUTa C KPYrOBBIMU I'DaHUIIA-
MH, IJie BBIOMpaeTcs Takoil paauyc KPUBU3HBI, P KOTOPOM
abeppalyu OTCYTCTBYIOT.

Hpyroii croco0 3axioyaeTcsa B UCHOJIb30BAaHUM 3JIEKTPO-
CTaTHYECKNX KOPPEKTOPOB, ONHCAHHBIX B pabore [1]. Dto
HanboJjiee eMeBblil U TOYHBIA CIIOCO0, TaK KaK M3rOTOBUTD
¥ HACTPOHUTbH KOPPEKTOP MpOLIE, YeM MPOTAYMBaTh KPOMKU
MOJTIOCHBIX HAKOHEYHHKOB CEKTOPHOT'O MarHWTA.

Topasno ciioxHee TOCTHYb JIMHEHHON (POKYCHPOBKH ITy4-
KOB HOHOB B 3JIGKTPOCTATHYECKHX JMH3aX. AOeppanmn
SIBJISIIOTCS (PyHIAMEHTAIbHBIM OI'PAHIMYCHHEM TIPH CO3IaHUH
JO0O0I JIy4eBOil ONTHKH, Ha NPAKTUKE OHM OTPAaHUYMBAIOT
BO3MOXHOCTH ITyYKOBBIX MPHUOOPOB, OCOOCHHO OINTHKU C
MUPOKMMH, JICHTOYHBIMH ITy9KaMH YacTHI. DTOT CiIydai
HaJieK OT MapaKCHAIbHOrO MPHOJIIKCHHS, a, COTJIACHO TEO-
puun abepparuii, ¢ OTKJIOHEHHEM YaCTHIIbI OT OCH abeppaiuu
pacTtyT.

HecMmotpsa Ha Oosbluue ycrexw, JOCTUTHYTHIC B ONTHKE
3apsHKCHHBIX YACTHI], B HACTOSIIICE BpEeMsi HE H3BECTHBI
IIEKTPOCTATUYCCKUE ONTHYCCKUE AIEMEHTBI, CBOOOIHBIE OT
abepparumil. OnucaHbl JIMH3BL, 3JIEKTPOABl KOTOPBHIX Ipen-
CTaBJIAIOT COOOI pa3jIM4Hble KPUBOJIMHEHHBIE IOBEPXHOCTH,
OIpOOOBAHBl YCTPOICTBA C MPHUBJICYCHAEM MTPOBOIHUKOB C
TOKaMH, 3apsDKEHHbIE CEeTKM U T.[., HO HaiTu KoHGUry-
pammio, cBobomHyIo oT abeppauuii, He ynajgock. Pa3BuTH
MOIIHbIC METONbl aHajh3a W pacyeTa HMOHHO-ONTHYCCKHX
cucreM u mx abeppaumit [2]. Ho B pesyipraTe 3HaHHe
BeJIMUMH abeppaluil MO3BOJIICT CYIUTh JIMIIb O KauecTBE
(GOKycHpOBKH, He [aBasi OTBET Ha BOIPOC, KaK YMEHBIIHUTh
BIIMsIHHE a0eppanyii WM CHeJIaTh ONTHYECKYI0 CHCTEMY
TIOJTHOCTBIO JIMHEHHOM.

[Ipy U3BECTHBIX ypaBHEHUSX ISl abeppanuii MOXKHO Obl-
J10 OBl IOCTABHUTH OOPATHYIO 3aavy, HAUTH TaKoe pacrperie-
JIEHHE 3JIeKTPOCTaTUYECKOro IO0JIs, KOTOpoe obecrednBaso
Obl JmHelHyI0 (oxycupoBky. Takas 3agadya He peleHa, HO,
ecm OBl IMEJIOCh TAKOE PEIlieHre, TO BO3HUKJIIA OB poodJIe-
Ma peaM3aliy TAKOTO MOJIS ¢ TIOMOIIBIO JICKTPOIOB.

1. JInH3a ¢ HU3KUM ypoBHeM abeppauuin

MoHO mbITaTbC KOMIIGHCUPOBATh abeppaiuu, 4YeMy
HOCBSILICHO MHOIO YCWIHil [2], HO JIydIle OCYIIECTBHUTH
HOHNCK TaKWX ONTHUYECKUX JIEMEHTOB U CHCTEM, KOTOpHIC
camu OynyT obecrieunBaTh TpeOyemble CBOICTBA TP MUHU-
MaJIbHBIX WJIM HYJIEBBIX abeppanusx. Takoit MOuCK, Kak mpa-
BIJIO, IPOBOJMTCSA METOAOM MpPO0 U OMMOOK MpH HAJIUYHU
3/[PAaBOTO CMEICJIA, OOJIBIINX BBIYHCIIATEIBHEIX MOITHOCTEH
U Habopa MapaMeTpOB CHCTEMbI, KOTOPBIE MOXHO BapbHpPO-
BaTh C LIEJIbIO MOJTy4EHHUS ONTUMAJIbHOTO Pe3ysbTaTa.

V3BecTeH TONBKO ONMH THUIl JIMH3, ITO3BOJIIIONIMI pea-
JIM30BaTh TaKyl0 MporpamMy. OJTO JIMH3a C IUIOCKOMapas-
JIETIbHBIMU  3JIEKTPOJAMH M KPHBOJIMHEHHBIMU TOPLEBBIMU
3a30paMU MEXJy COCEIHMMH 3JieKTpofamu. Takas jmH3a
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ornucana B pabore [1]. TToJI0UTESIBHBIM Ka4eCTBOM TaKOii
JIMH3Bl SIBJISICTCSl HAJIMINE HECKOJIBKUX CTEHECHEeNH CBOOOMIBI
IIPH IPOCKTHPOBAHWUY JIMH3EL. HopMmaib K KpHBOIMHEHHOM
rpaHUIle yKa3blBacT Ha HAMpPaBJICHHE 3JIEKTPOCTATUYECKO-
ro nonsa. Ecianm mome HampaBjieHO K ocu, TO 3TO HoJjie
(boKycHpyeT 4YacTHIBL. DTO HMEET MECTO B YCKOPSIOLIEM
noJie, KOrua 3a30p MEXKIY 3JICKTPOJAMH MMEET BBITYKITYIO
(bopMy, T.e. IEHTp KPUBU3HBI HAXOUTCS 32 3a30POM MEXITY
JIEKTPORAMH I10 XOAy 4YacTUmBL Wm e 3To MMeeT MecTo
B TOPMO3SIIEM I0JIe ¢ BOrHYTOH (popmoit 3a3opa. B atom
CJTydae LIEHTP KPUBU3HBI HAXONUTCS Tepel] KpUBOIMHEHHbIM
3a30poM. B IIPOTHBOMOJIOKHBIX CITydasX 4acTHIlA paccerBa-
eTcsl. DTO UMEET MECTO MPH YCKOPEHUM C BOTHYTOH TpaHU-
el WIN TOPMOXKCHHH C BBIMYKJION KpususHoit. Haubosnee
BOKHBIM SBJISIETCS TOT ()aKT, 4TO MHPH INPOCKTHPOBAHUA
BCJIMIMHY KPUBHU3HBI MOXXHO M3MCHSATH B 3aBHCHMOCTH OT
PacCTOSTHUS JAaCTHIBI IO OCH JIMH3BIL, TEM CaMbIM JIOKAJIBHO
U3MEHATb ONTHYECKYyl0 cuily. IlapameTpamu JIMH3BI SIBJIS-
I0TCS CIIEAyIOIME BEIUYMHBL JJIMHA 3JICKTPONA, YCKOpSIO-
IIUH WIM TOPMO3SIINI MOTEHIMAJT JIEKTPOAa, €CIIU 3a30P
MEXIy JIEKTPOIaMU ABJIICTCS AYTOi 3JUIUICA, 1BA pafuyca
ayumnca (MOJTyoCcH 3JUTHICA), 3HAK KPUBHU3HBI 3a30pa. s
MIOJTy9ICHUSI JICHTOYHOTO ITyYKa JACTHII B JIMH3E CHavasa
paccemBaloTcs, a 3aTeM (DOKYCHPYIOTCS B IIapalIe/IbHBINA
MyYOK.

JIunsa, omvcaHHasi B pabote [1], uMeer JmHEHHO HOKyCH-
pyroliee 3j1eKTpocTaTiieckoe nosne. [Ipaktudeckn peanuso-
BaTh TAaKOE MOJIC CJIOXKHO, TMOCKOJIbKY HEOOXOAMMBI TEXHO-
JIOTHYECKHE ACTaM Ul COOPKH U KpPENJICHUS ICKTPOIOB.
OTH AeTaay BHOCAT UCKaXKCHUS B paclpeNesIeHue Moss, Ja-
Jiee 3apsDKEHHBIC 3JICKTPOMBI CO3MAIOT JICKTPHYCCKHE OIS
CO CTCHKaMH BaKyyMHOU KaMephl IUTH JPYTUMI BHEITHUMH
IIpeIMeTaMH, ¥ 9T I0JI 9epe3 OOKOBBIC 3a30PHl B AJICKTPO-
JaX TaKke MOTYT BJIUATb Ha IOJie BHYTPH 3JICKTPOIOB.

2. Kopob6uaras nuH3a u c¢pasoBbie
AnarpamMmmbl

B Hacrosimeil paboTe paccMOTpeHa OMEXO3aIUIICHHAs
JIMH3a, MPECTaBJIsIomas codboi a3y pabotsl [1], B KOTO-
poii nmeroTcsi GoKoBbIe CTeHKH. JIMH3a B 3TOM CJlydae CTaHO-
BHUTCsI KOopoGuaToil. Ee B BMecTe ¢ MOHHBIM HCTOYHHKOM
¥ JICHTOYHBIM IIy49KOM IpefcTaBicH Ha puc. 1. Omucanue
CBOJICTB [OMOOHBIX JIMH3 B JINTEPAType aBTOPY HE U3BECTHO.

IMapaMeTpbl JIMH3BL HAXOMATCS C IOMOINBIO TIPOLICTy-
PBl KOMITBIOTEPHOI'O MOZIEIMPOBAHNSI, OMMCAHHOTO B pabo-

Puc. 1. HouHbll MCTOYHMK, KopoGuarasi JIMH3a W JICHTOYHBIA
HOHHBIA ITy4OK.

tax [1,3]. IIporenypa 3aKiiouaeTcsi B PELICHUH ypaBHEHHS
Jlamaca Ha TpexMepHO#l ceTke. 3aTeM I10C/Ie BBIYHCIICHHS
pacrpeneneHusl 3JIeKTPOCTaTHYECKOro IOTEHIMaaa MeTo-
noM Pynre-KyrtTta BBMHCISIOTCA NapaMeTpsl TPACKTOPUH
YyacTULbl. YHNCII0 TPaeKTOPHBIX PEIleHU ONpeneseTcs JKe-
JIaeMbIM YPOBHEM CTaTHCTHKH. 3aTeM B BHIOpPaHHOM ce-
YeHUM IIyuyKa perucrpupyercs ¢(asoBasg amarpamMma. Jta
IHarpamMma MpeacTaBiIsieT co00il TJIaBHBIA HHCTPYMEHT IS
aHa/jM3a CBOWCTB Iy4yKa, M €€ BHUI 3aJaeT HallpaBJIcHUE
NOCJICAYIONIUX UTEPALMOHHBIX ACHCTBUMA.

DazoBble [UarpaMMbl U UX IUJIOLIAAN, HA3bIBAEMbIE SMUT-
TAHCOM, HCTOPMYECKH MOSIBIJIMCh B (U3MKE YCKOpHTE-
sieit [4]. TIocKONIbKY B YCKOPHTEISIX MOMEPEYHbIC MMITYJIbCHI
YaCTHUL] MaJIbl, IIyYKH TAKUX YaCTHI[ XOPOLIO OIMCHIBAIOTCS
HapaKkCHaJbHBIM (T.€. JIMHEHHbIM) mnpuOmmkeHueM. M3-3a
LUKJIMYHOCTH [BIDKCHMS, OEUCTBUS Ha YacCTULBI BBICOKO-
YaCTOTHBIX IOJIEd M OCOOCHHOCTEH HMOHHBIX HCTOYHHKOB,
¢a3oBble aUarpaMMmbl IIyYKOB HMMEIOT BUJ 3JUIMICOB. -
JIUTICHL  OIMCHIBAIOTCSL TpeMsl Iapamerpamu TBucca. ITo
pasMepsl IIOJIyocel ¥ yrojl OpUEeHTaLH JUIIIca B (a30BOM
MIPOCTPAHCTBE.

Ho B wuoHHOIl onTuke O6osnee ymoOHO NpefCTaBJICHUE
(ba30Boii qEarpaMMel B BUIE mapasuiesiorpamma [5], motomy
YTO BXOIHBIE IYUKH, (opMupyeMble ¢ MOMOIIBIO LiejIedl U
auadparm, Beceraa UMeIoT Gpa3oBble JUarpaMMbl TAKOTO BUAA.
Hanee ¢a3oBast muarpaMma Iydyka Ha BBIXOJIE U3 MaJICHPKOTO
OTBEPCTUSI HOHHOT'O MCTOYHMKA, KaK PaBUJIO, TAK)Ke UMEEeT
BUJI MTapajuIeIorpaMmMa Wim pomMoa.

CorytacHo Teopeme JIMyBWILIS, IpU ABWKEHUH B DJICK-
TPOMAarHUTHBIX IOJIIX SMHUTTAHC IMyYKa COXPAHSCTCS:
& =X Ki’ \/(E = const, 370eCb @j — IOTCHLMAJ B CEYECHUU
MydYka, a Iuronmaas (pa3oBoil AuarpaMMbl BBIpaKEHa depes
CpelHue 3HaYCHHUSI.

BTOpbIM Ba)KHBIM CBOWCTBOM IHArpaMMBl SIBJISETCS TO,
4T0 (ha30BbIe TOUKH HA KOHTYpPE AUarpaMMsbl IpH Ipeodpaso-
BaHWM TPACKTOPHI OCTAIOTCSI HA KOHTYpe BHE 3aBHCHMOCTH
OT TOrO, JIMHEIHO Npeodpa3oBaHue WM HET.

B HOHHOI1 ONITHKY B JINHEHHOM (IIapaKCHAIIBHOM) CJIydYae
YacCTHUIIbl, UCIYIICHHBIE U3 TOYKU OOBEKTa, COOMpAIOTCH B
TOYKY B TayCcCOBOH IIJIOCKOCTH — IUIOCKOCTH M300paske-
Hus. Ho mpm Haymmumm abepparmii 9acTHIBI B IIJIOCKOCTH
N300paKeHUs CO3[AI0T PasMBITOE IATHO. ODTO O3HAYaeT,
YTO OTPE30K MPsSIMOi B (ha30BOM MPOCTPAHCTBE OOBEKTA,
OTpaKaIOLIU BHIXOAAIIME U3 TOUKH TPACKTOPHH, B (ha30BOM
MPOCTPAHCTBE HM300paKEHHsI, CTAHOBHUTCS WCKPHUBJICHHOM
JIMHUEH.

Ecn koHTYp BXOIHO# (ha3oBOM rarpaMMbl MpecTaBJIcH
IpAMBIME OTPE3KaMH, TO IPU JIMHEHHOM IIpeoOpa3oBaHuU
BBIXOIHASl JUarpaMMa Takke HMEeT JIMHCHHBIC TPaHHUIIBL
B HenuHe#HOM cilydae quarpamMma MMeeT KPHBOJIMHEHHYIO
dopmy. Msmepsas ¢as3oByo auarpaMmy B pasHBIX TOUKax
TPACCHI ITyYKa, MOXXHO ONPEICIMTh MECTO MOSIBJICHUS adep-
paluii, a TaKkKe YCTAaHOBUTb PACCTOSIHUE TPACKTOPUH OT
ocy, Iie HeoOXoauMa JIOKalbHasi KOppeKnus: (pOKyCHpOBKH,
IIOCKOJIbKY abeppanuy NPOsBJIAIOTCA Kak W30BITOK MJIM Kak
HEIOCTATOK (hOKYCHPYIOLICH CHIIBL

KypHan TexHuyeckon comsumku, 2025, Tom 95, Bbin. 12



Kopobuatas nuH3a ¢ HU3KUM ypoBHeM abeppaLuii

2449

B pa6orte [1] mmHeitHO HOKYCHUpYOIIAst Y€ THPEXIIECKTPOI-
Hasl JIMH3a nMeeT (a3oByIo AUarpamMMy IIydka HOHOB B BHIC
npsaMoyrojbHuKa ¢ pasmepamu 40 mm x 0.1 mrad.

[Iygok B 3TOit paboTe MOIyYeH C MOHHBIM HMCTOYHHKOM,
HaxonAmuMcss non norteHuuargoM 30kV, a 3apshxkeHHble
HWOHBI BHITATHBAIOTCS JICKTPOIOM ¢ TMoTeHmaioMm 17.5kV
73 OTBEpCTHS auaMeTpoM 1 mm.

JoGaBiicHre CTCHOK B JiMH3e [1] M3MeHsieT pacrmpererie-
HHUE 3JICKTPOCTAaTHIECKOTO IOJIs1 BO BHYTPEHHEM IPOCTPaH-
CTBE 2JIEKTPOHOB, U JIMH3a TepseT JIMHElHbIe cBoiicTBa. Ee
(hasoBast quarpamMma IpeaCcTaBJIeHa HA PHC. 2.

CorlacHO 3TOMY PHUCYHKY, OOKOBbIE CTEHKH PE3KO YCHJIH-
BalOT (JOKYCHPOBKY KpalfHUX TPACKTOPUIl YacTHll, yKa3blBasi
Ha TO, 4TO Npu ypajeHuu Oosiee 10 mm Qoxycupyromee
noJjie cjegyeT YMeHbIIaTb. Takoe ocjiabjieHue JOCTHraeTcs
TIPY YBEJIMYCHUH TIOTIEPEYHOM HANpaBJICHAIO ABIHKEHUS I10-
JIyocu 3jumrnca I,. ITyrem mocrenoBaTesbHbIX UTepanuii ¢
U3MEHEHHEM PaInyCOB KPUBU3HBI B JIJTMIITHYECKUX 3a30pax
7 mogdopa MOTEHINAJIOB /I Ka)KIOro M3 3a30pOB yHaeT-
csl JOCTHYb JIMHEWHOCTH (ha30BOHl JuarpaMMbl Ha BBHIXOZIE
JIMH3BL

T'opusoHTabHEIE M BEpTHKAJIbHBIE IPOEKIMN TPAEKTOPHIA
My4Ka MPeACTaBJICHbl Ha pUC. 3,a U b COOTBETCTBEHHO.

[Iy4gok oOpbIBaeTCsl B CEUCHNUH, TI€ N3MEPSIOTCS (ha30BBIC
AMarpaMMeL.

T'opuszonranbHas ¢asoBas pmarpamma, HMeEIOMas BHUI
napajuiesiorpaMma, NpuBefcHa Ha puc. 4, a Ha puc. 5
n3o06pakeH npoduib mydxa.

Ipodmwis mydka ecTb pe3y/IbTaT CBEPTKH MO yriy X’
OaHHBIX puc. 4.

Ha oOomx pucyHKax 4YmCiIO dYacTWIl Ha Kpasx ITydka
YMEHbBIIAETCS.
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Puc. 2. ®asoBast quarpamma Iydka KOpoGYATOi JIMH3BL, OTYYeH-
HOU 3 ymH3e! [1] mpy 106aBieHNN GOKOBBIX CTCHOK.

Puc. 3. a — ropusoHTasbHasi IPOCKIMSA MyYKa, b — BEPTHKAIIb-
Hasl MPOEKIHS.
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Puc. 4. ®azoBas muarpaMma Iydka Ha BBIXOHE M3 KOpOOYATOM
JIVH3BL.
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Pue. 5. [Tpopuns myuxka.

[TapameTpel kKopoO4aToil JIMH3HI, KOTOpas Impeobpasyer
TPaeKTOPUH ITyYKa JIMHEHHO, ONpeiesIeHbl B TaOJIHLIE.

3. Kpoccosepbl nyuka

Ha puc. 4 Gosnee nimmHHAs ouaroHasb MapajulierorpaMma
OPHEHTUPOBAaHAa BO BTOPOM M YETBEPTOM KBajipaHTe. JTO
yKa3bIBaeT Ha TO, YTO IIyYOK CXOHUTCS, U TOYKa KpoccoBepa
HaxomuTCs BIEpelu IO Tpacce Iyuka. Ilpm pampHeiimem
pacipocTpaHeHHH IIydka auarpaMma OymeT W3MEHSITHCS.
Bepxnss cropona ¢aszoBoro nmapasuiesorpaMMa OyIaeT ciaBu-
raTbcs BIIPABO, A HIDKHAS — BJIEBO TakK, YTO Yepe3 paccTo-
suue | = Az/z’, npumepHo pasHoe 60 m, mapajuiesorpaMm
IIPEBPATUTCS B IPSIMOYTOJIBHUK. DTO ABJISACTCS OTpaykeHHEM
W3BECTHOrO (haKTa, YTO MpPU JIMHEHHOM IpeoOpa3sOBaHUH
KpPOCCOBEp €CTh TOYKa CHMMETPHUH ITydKa.

CorsnacHO TabJmIe, JIEKTPUIECKHE IOJIT BO BTOPOM H
TpeTheM 3a30pax (puc. 1) JMH3H SIBIAIOTCS (HOKYCHPYIOIIHI-
MH (OTKJIOHSIFOT YaCTHIIBl K OCH ITy4YKa).

Nmeercs Takke BTOpOe peIIeHHe, KOraa IepBblil H BTO-
POl 3a30pbl PacCEHMBAIOT YACTHUIEBL, a (HOKYCHpOBKA IPO-
HCXOOUT TOJIBKO Ha TpeTbeM 3asope. Ilydox mpm aTom
CTaHOBMTCH IIMpPE, U BCE TPAEKTOPUH, YAaJIeHHBIE OT OCH 00-
Jiee 20 mm, CTaHOBATCS HEJIMHEHHBIMU. YTJIBI TPAeKTOPHIA,
HAaIIPaBJICHHBIX K OCH ITy4Ka, OBICTPO HapacTaioT C POCTOM
paccTosIHUS YacTHIBI OT OCH ITydYka. KommeHcmpoBaThb 3Ty
HEJIMHEHHOCTh MOA0OPOM TIOSTyoCeil 2JuInIca HE YAaeTcs.
Hns paccrosiHmii oT ocu, Goipumx +20mm, TpeOyercs
Oosiee peskoe ocsiabyieHHe KPUBHU3HBI 3a30pa, JaKe MOMKET
OBITh C U3MEHEHHEM 3HaKa KPUBU3HBL

IIporpammer  mpoektupoBanusi Thma Autocad wm
SolidWorks mo3BosisiioT pean3oBaTh JIIOOOH THIT KPUBOJIHU-
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[TapameTpsl KOpoOUaToil JTUH3BL

Papuychl asuminca, Papuychs! syumrnca,
Srextpon Horermmar, kv Jlmisa snekTponia, mm JIEBBII TOPEII AJIEKTPO MIPaBBIil TOpEI] AJIEKTPoIa
Ix, mm Iz, mm Ix, mm Iz, mm
1 17.5 165 85 80
2 10 135 875 82.5 150 125
3 12.398 144 1525 127.5 1525 152.5
4 0 135 150 150
0.004 T T T T T T
. 0.004
0.002 .
T o ]
0.002 | = 4
—0.002 | .
—0.004
-0.6 0.6
E ¥y, ;
= 0 o
-" .
- 0.004 e dane,
. a '0
o oo
0.002 ‘Q 2os
* e
8 Lod o'..o
-0.002f - © . 'g:..' :
. ‘. L]
-0.002 *Te, o
e
L .‘ .
~0.004 : : ! .
-1.0 0.5 0 0.5 1.0 - '
y, mm
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Puc. 6. ®a3oBas muarpaMMa Imydka B BepTHKaJIbHOI IUIOCKOCTH. Ha mpaBoii BKJIaake MpeacTaBiieHa AuarpamMMa reper KpoccoBepoM, a Ha

JIEBOW — JMarpaMma B TOYKE KPOCCOBEpa.

HeltHo# (opmel 3a3opa. Ho apyrue xpuBosmHeiiHbE GopMBl,
KpoMe SJJIMITHYECKOMH, B HACTOSIIEH paboTe He paccMaTpu-
BaJIHICh.

JleHTOYHOE CBOMCTBO ITy4Ka TEMOHCTPUPYET puc. 6 daso-
BOU MarpaMMbl B BEPTHKaJIbHOM MJIOCKOCTH.

B cootBetcTBUM ¢ puc. 3, b U puc. 6, B TOUke HAOTIONCHUS
My4yoK uMeeT pasmep mopsaka 6 mm. Ilydokx cxomures
(basoBasi mmarpamMmMa IPOXOIHT Yepe3 BTOPOIl U YEeTBEPTHIN
kBajipanThl). [Ipoiins paccrosinue L, paBHoe L =y/y’, rme
BEJIMYMHA TIPEACTAaBJISICT COOOH cpeHee 3HA4YCHHWA Yyria
HaKJIOHAa TPACKTOPUM NPH OTKJIOHEHUM €€ Ha BEJIMYMHY Y,
ITy4OK HOCTHTAET MOJIOKEHHST KPOoccoBepa. ITO MPOUCXOIUT
yepe3 1150 mm. dPa3oBas auarpamma B 3TOM cJIyyae H300-
pajkeHa B JIeBOI HMbKHEl BcTaBke puc. 6. lupuna muHeitHO
coKycHpoBaHHOTO Iy4ka cocTaBisgeT 0.6 mm ¢ pasmepom

o ocHOBaHWIO 2mm. B To ke Bpema Haubosiee y3Kuit
IYYOK 1o ocHoBaHMIO B 0.9 mm HaXoouTcs mepen Kpocco-
BEPOM, KaK 3TO JIEMOHCTPHPYET IpaBasi BEpXHss BKJIAIKa
Ha puc. 6. Hanomuanm, 9ro mis 6e3abeppanioHHBIX ITyYKOB
caMoe y3Koe MECTO ITy4Ka COBHNafgaeT ¢ KpoccoBepoM. [l
CPaBHCHHUSI YKa)XeM, YTO T'OPU3OHTAJIbHAs INMPHHA Iy4YKa
paBHa 40 mm.

Takum o6pa3oM, B HacTosimell paboTe IOKa3aHO, YTO
KopoOJaTbie JIMH3BI CIOCOOHBI (hOPMUPOBATH MIUPOKUE JICH-
TOYHBIC JIMHEHHO C(OKYCHpOBaHHbIC Ny4YKH HOHOB. Masnas
YIJIOBasl PaCXOAMMOCTb YKa3blBaeT Ha BO3MOXKHOCTb TpPaHC-
MIOPTHPOBKM TaKWX ITyYKOB HA 3HAYMTEJIBHBIC PACCTOSHHUSL

AbGeppanuu HabyomaloTcd B CiIydasx, Korma abeppa-
LHOHHBIE YIJIBl 3HAYUTEJIbHO MPEBBIIAT YIVIBI HAKJIOHA
JIMTHEHHBIX TPACKTOPHIl M OBICTPO PACTYT NPU OTKJIOHCHUH
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Kopobuatas nuH3a ¢ HU3KUM ypoBHeM abeppaLuii
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ot ocu mmy4ka. [To ¢popme B cooTBeTCTBIH C pHC. 2 U HIKHEH
BKJIA[KOH puc. 6 cpenHue JIMHNH (Pa30oBBIX AUAarpaMM B 3THUX
CJIy4asX HallOMHMHAET KPUBBIE TPETHETO MOPSAKA.

3akniovyeHue

B teopun abepparmii M3BECTHB BOCEMb adEpPaIlMOHHBIX
k03(punueHToB [2|, KOMOMHAIMK KOTOPBIX OIPEICIISIIOT
Tunbel abeppanuii, HanpuMep, chepruuecKyo, aCTUTMATU3M,
OMCTOpCUIO U T.A. B HameMm ciydae aGeppauuy MposiBIIA-
I0TCSl MHTErpajbHO, U CHOCOO MX YCTPaHEHUs] CBOOMUTCH K
JIOKaJIbHOMY OCJIa0JICHHIO (MJIM YCHUJICHUIO) (DOKYCHPOBKH.

ITocKosTpKy TJTOTHOCTB YacTHI] B IydYKe MOCTOSIHHA, C PO-
CTOM rOPH30HTAJIPHOM IIMPHHEI ITyYKa OH CTAaHOBUTCS Oostee
Y3KUM B BEPTHKAJIbHOW IIJIOCKOCTH, M BKJan abeppaumit
VI BEPTHKAJIBHOTO IBIKCHUS yMeEHbIIaeTcs. B kpocco-
BEpax COOTHOIIECHHWs pasMepoB ciemyionme: Z = 40 mm u
y = 0.7mm.

OtmeTuM, YTO JIMHEHHBIN JICHTOYHBIN ITy4OK MOJIyYeH B
IOCTaTOYHO KOMIIaKTHOH JiMH3e. Ee pasmeprl cOCTaBJIAIOT
587 Ha 150mm c BBICOTON BHYTpPEHHEr0 IPOCTPAaHCTBA
40 mm.

1 kopoO9aTolf JIMH3BI MOJTyYeHa Takas jKe JIMHEHHast
(asoBast quarpamma myvka, kak u B jmase [1]. Kak nokasaHo
B pabote [6], ¢ Takoii JMH30I paspemiaomas CrocOGHOCT
Macc-cernaparopa yBeJIMIUBaeTCsl B HECKOJIBKO pa3 1o CpPaB-
HEHUIO C ICHCTBYIOINMHU YCTaHOBKAMHU.

s yBennYeHWs MIMPHHBI ITyYKa, CBEPX IOIYYCHHOI'O
3HaveHud B 40 mm, HeoOXOOUMO YTy 3JUIMICA CIIMTb C
KpPHBOH, AMeIoIell yMEeHbIIaonyocs KpususHy. Ilouck ta-
KOIl KOMOMHHPOBaHHOH (pOpMBI 3a30pa MMOKa HE ITPOBOIMIICS.
Hpyroii crnocod 3akio4YaeTcsi B YBEIWYCHUN TOPU30HTAIIb-
HOTO pasmepa JIMH3HL

®uHaHcupoBaHue paboTbl

Pabora ¢urancupoBamach 3a CUYET CpENCTB OIOMKeTa
nHCTUTYTa. HUKAaKNX TOMOJTHUTEIIbHEIX TPAHTOB Ha IPOBETIe-
HHE WM PYKOBOJICTBO IaHHBIM KOHKPETHBIM HCCJICIOBAHIEM
HOJTy4eHO He ObLIO.

KoHdpnukr nHtepecos

ABTOpr 3asBJISIOT, YTO Y HUX HET KOHq).J'II/IKTa HUHTEPECOB.
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