U3BECTHUHM

TOMCKOI'O OPAEHA TPYAOBOI'O KPACHOTO 3HAMEHU
[TOJTMTEXHUYECKOT'O MHCTUTYTA um. C. M. KHPOBA

Ton 108 HCCJHENOBAHHE BYPHJIbHbBIX MAIIHH 1959

HACTPOMKA U KOHTPOJIb 3A PABOTOM
BAJTIAHCHPOBOYHBIX MAILIHH

B. T. Tuxonos

Bonpoch ypaBHOBemnBaHHsi GBICTPO BpallalOUXCS dacTell rop-
HBIX MAlUMH, HallpuMep pafouux Kojec U poTopa BeHTH/asTopa «[Ipo-
xonxa-500», CBM-5, poTopoB ¥ BEHTHJIATOPOB 3JEKTPONPHBOIOB, B
CBfI3H C yBeJMUEeHHEM CKOPOCTEH BpallleHHst OTAEJBHBIX jeTaJjeil rop-
HOro 060PYNOBAHHSI MPHOGPETAIOT HCKJIOUMTENBHO BAXKHOE 3HAUEHHE
B Ipollecce H3rOTOBJEHUSI MAalllMH.

B macrosiiiee BpeMs Ha 3aBOJAX FOPHOTO 3J€KTPOMAIIHHOCTPOC-
HHA IIHPOKOE PACHPOCTPAHCHUE TIOJNYYMUJH OTeUYeCTBEeHHble GajaHCH-
poBounble mMamuHbel THRHA Jb-4 n JIB-3, a takxe 6ajaHCHPOBOYHEIC
MalMHBI, H3TOTOBJIsIEMble MACTEPCKHMH KadeJpbl NPHKJIANHON MeXa-
HUKH MOCKOBCKOTrO MHCTHTYTA HHYKEHEPOB JKeJe3HOAOPOKHOIO Tpai-
cnopTa. Hu B MACTPYKNMAX K MAalIMHAM, HH B COBDEMEHHOH TeXHH-
YeCKOH JIHTEPAType, BONPOC KOJUUECTBEHHOH OIEHKH PaGOThl GasdaH-
CHPOBOYHBIX MAIIHH NETaJbHO He paccMoTpeH. Hacrpoiika u nposep-
Ka OLEHKH paboThl 6aJaHCHPOBOUHBIX MAallUUH TPeGyeT HaJU4HS 5Ta-
JIOHOB YDABHOBEIIMBAEMBIX TeJsl. DTAJOHOM YpPaBHOBEIIHBAEMOro Tedd
MOZKeT CJIyKHTb KOHTPOJIbHBEIH POTOP, KOTOPEIH 1O CBOEMY Becy, pas-
MepaM H_(opme JOJIKeH COOTBETCTBOBATH POTOPAM GalaHCHPYEMbIX
mamuH. ITpoBepka c6asaHCHPOBAHHOCTH KOHTPOJILHOTO POTOPA B Y-
JOBHAX NPOH3BOJICTBA 3aTPY/JHHTE/NbHA B CHJIY M3MEHEHHUS MacliTaba
paboTsl GaNaHCHPOBOYHON MaIIMHBL [lJIsi HACTPOHKH M KOHTPOJIS pa-
60Tbl Ga/JaHCHUPOBOYHOR MAIUIMHEL CYHTAEM BO3MOKHBIM HPHMEHHTh
OOIIEH3BECTHBIA METOJ THHAMHYECKOH GaJaHCHPOBKH 6Ge3 GajlaHCHPO-
BOYHOH MAIIMHbI C MOMOIILIO KPYTOBOro 06Xo1a 6aiaHCHPYeMOro Te-
Jla B3BCLIEHHBIM I'PY30M B ABYX INIOCKOCTSIX YDAaBHOBEUIHBAHHUA. YKa-
33aHHBIAl METOJ aeT BO3MOXKHOCTb IPOM3BECTH KOJHUECTBEHHYIO OIel-
Ky paboThl 6aJaHCHPOBOYHOH MAIIMHBI H ONpELeJHTD:

1) BeJMuMHY HeypaBHOBEILEHHOCTH B OTGAJNAHCHPOBAHHOM Tedae B
JleJIeHHSIX ITKAaJbl; ‘

2) BesqMYHHY HEYPABHOBEIUEHHOCTH B JeJEHHSX WIKAJbl yKasaTe-
/19 AHcOasanca, BBIBBAHHYIO KOHTPOJILHBIM TPY30M;
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3) LeHy AeJeHHs HIKaJbl ykazaTeas AucOajanca 0ajgdaHCHPOBOU-
HHOH MAalllUHbI, 2CM;

4) 0CTATOYHYIO HEYPaBHOBELIEHHOCTh B OTOAJAHCHPOBAHHOM Te-
e, ecm; ,

5) KOJMYecTBO MAejeHHil LIKajel yKazateas aucbasanca ua Ou-
JJAHCHPOBOUHON MalllHe, COOTBETCTBYIoOLlee 1 ecu.

JlJs npoBejeHusl KOHTPOJs H HACTPOAKM OajaHCHPOBOUHBIX MA-
MUH [0 MeTOAY KPyrosoro 00Xojia M3roTOB/IAITCA KOHTPOJbHblE Ga-
JlaHCHpYyeMble TeJa, HMelollHe (OPMYy M OAMHAKOBBIH Bec ¢ OasaH-
cupyeMbIMH getasiiMd.  Ilandbl KOHTPOJABHBIX OaJaHCHPYEMBIX Tel
cHaGKeHbl NMOAIIMIHUKAMH, B MJOCKOCTAX yPaBHOBEIUHBAaHMUSE KOHT-
DOJbHBIX Te€J CHMMETPHUHO OTHOCHTEJIBHO OCH BpalleHHsl CBEPJAT
OTBEpPCTHS TOJ KOHTPOJbHble T'pysel. Uuc/io oTBepCTHil MPUHHMARTC
B 3aBMCHMOCTH OT pPas3MepoB OajaHCHDyeMOro Tesa; AJs Ten cpel-
HEX pPas3MepoB yJOOHO INPHHSATL BOCEMb OTBEPCTHH, PABHOPACNOJI0-
/KEHHBIX 10 OKPYXKHOCTH M HMeEIOIIUX pe3b0y MOA KOHTPOJbHbIE IPy-
1bI, MEHUMAaJbHOE YHCJI0 oTBepcTuil — 4. PasMeprl oTBepCTHE U BCC
CPY30B TPUHATBI M3 YCJOBHsI CO3AAHHST KOHTPOJbBHBIM TPYy30M AncOa-
JaHCA B OJUH, ABa M OoJiee TpaMM-CaHTHMETPOB. Topibl, Hapyx-
Hasl LMJAMHIPHUECKAs] MOBEPXHOCTb M LaArdel KOHTPOJIBLHOrO Tesa OT-
UM OBAHbl TaK, UTO OHEHHMe Ha 3ITHX NOBEPXHOCTAX OTCYTCTBYeT.
KoHTpOJIbHEIE Tesa TMOABEPralTcs TIATeJbHON JHHAMHYeCKoi Oa-
JTaHCHUPOBKE.

Tposepra pafoTul GaJaHCHPOBOUHON MAUIMHBI MPOH3BOAUTCS J0-
TOJIHUTEIbHBIM KOHTPOJBHBIM JHcOaaaHCOM, CO3[LaBaeMblM KOHTPOJIL-
HBIM IPY30M NyTeM BBHHUHBAHHS TIOC/JENHEr0 B Pe3bOOBOE OTBEPCTHE
Ha Tople OajlaHCupyeMOoro Tesa. KOHTPOJBHBIA Ipy3 MpeacTaBIsacT
co60il BHHT, B3BelIeHHbIH Ha aHaJuTHUecKHX Becax. [Toaronka eca
IPOH3BOJAUTCS 3a CUeT W3MeHeHHs AIMHBLI BUHTA. Kpyrosoil 00x01
KOHTPOJIBHBIM TPY30M TIPOHM3BOAAT IO XOJy CTPEJIKH YaCOB, JUIA UCTO
KOHTPOJIbHBIN TPY3 BBUHUHBAIOT B IIIOCKOCTH JIEBOTO, a 3aTeM Mpa-
BOTO TOPLA MOCJEA0BATE]bHO 1O OTBePCTHsiM. Tak Kak OoTBepCTHs
PABHO yJaJeHbl OT OCH BpallUeHHsl, TO OHU CO3LAI0T OAUHAKOBhIe KOH-
rpoJiblibie AUCGANAHCHl JIOTIOJAHHUTEILHO K HeyPaBHOBELWICHHOCTH PO-
Topa.

Onpegesus 10 LiKa/je 0aJaHCHPOBOUHOH MallHHbl B KAXKAOM H3
TOJI0KEHHH KOHTPOJBHOTO TPYy3a BeJMUHHY AHcOadanca, MOXKHO Bbi-
YUC/JAHTDb BeJIMUYMHY M MECTO PACHO/IOKEHHMS OCTATOYHOM HeypPaBHOBe-
nregHocTH. [loKasaHUsl CTPeJOK ykazaTenas aucbaJjanca Ha OasiaHCu-
DOBOYHOI MauikHe OyAYT Pa3JMUHBl B POTHBONOJIOKHBIX TOYKAX 0a-
JJaHcupyemoro Tesqa. B oaHOl TouKe ocTaTOuHasi HeypaBHOBeLleil-
HOCTb OyleT yBeJWUHBATb OTKIOHCHHC CTPeJKH mpuGopa, a B NpoTH-
BOMOJIOKHOH TOUKE — yMEHbBIHATh 3a CYeT «TSXKeJIO0ro» mecra Ha
JHaMeTpaJjibHO PAacloJOKeHHOH TOUKe.

BrIOpaB TOUKM ¢ MaKCHMAaJbHbIM U MUHHMAJILHBIM TTOKA3aHHSMH
aucbasianca (puc. 1), MOMXKHO YTBePKAATh, UTO «TKeJI0e» MeCTO Ha-
XOAMTCSl GJHM3KO K OCeBON ILIOCKOCTH, MPOXOJsIlell Yepe3 ITH TOUKIl.
CosnaBaeMble KOHTPOJIBHBIM TPy30oM P BO BCexX 0603HAUYEHHBIX TOU-
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Kax pOTOpa KOHTPOJbHble JHCOaJaHChl #M=Pr BBI3BIBAIOT KaxkIbli pa3
(B mpelenax JUHEHHOCTH TOKAa3aHHI MPHOOPA) OAHHAKOBBIE OTKJIO-
HeHHWs CTPeJKH NPUOOpa Ha paBHOE UHCJIO AejeHuil R, a ocraToyHas
lieyPABHOBEILICHHOCTb POTOPA BLI3BIBAET OTKJ/JIOHEHHe Ha & JeseHHd
LIKadAbl pubopa.

Ecan KOHTpodabHbI Tpy3 P BBepHYTL B «JIerkoe» MecTo Ha 6aJjdaH-
CHPYEMOM TeJjle, TO 3a CueT OCTATOYHOH HeyPaBHOBELIEHHOCTH OT-
KJOHEHHe CTPeJOK yKazaresas aucOajsaHca Ha OaJaHCHPOBOUHOU Ma-

IIHHE YMEHbIIAETCs, T. €. BeJHYHHA MOKA3aHHUA A B HeJICHHUSIX 1UKaJbl
paBHa

n=K-—2%. (1)

Ilpn BBepPTBIBAHHM KOHTPOJBHOTO rpy3a P B «TsKeaoe» Mecto,
HaboPOT, 3a CUET OCTATOYHOH HeypaBHOBEHIEHHOCTH (aJiaHCHPYeMOro

flpadag nnocxocrms Aebas nnockocme
ypabrobewubarus ypabrobewubarua
34
Taxenoe .-
mecmo

Tamenoe mecmao

Puc. 1. KpyroBas xuarpamma pacnpeiererusi He-
VPaBHOBEIUEHHOCTHI B KOHTPOJIbHOM 1e7e npH 06Xo-
J€ B3BEILEHHDLIM I'DY30M.

TeJa OTRJIOHeHHEe CTPRJIKH  yKd3aTelsa ILHCéaJIaHCa YBe/JIMUYHBacTCH,
T. €. BeJIMUHMHA NOKa3aHusd IKaJlbl

He =K+ 3. (2)

ITo mannpiM Kpyrooro o6xojia u 10 BCJHYHHE KOHTPOJBHOIO JHC-
HajJanca ompejesseM OCeBYIO IIOCKOCTDb, TIe PacroJokeHa Heypan-
HOBEIIEHHOCTb M BEJIMUHHY 3TOH HeypaBHOBeIUEHHOCTH ©. Pemuas
vpaBHenus (1) ¥ (2) oOTHOCHTENBHO &, HAXOAMM 4YHCJAO HAedeHHil
IIKaJbl yKasaTe/d, XapakTepusylollee OCTATOUHBI AMCGAJAHC B T110-
CKOCTH YPaBHOBCLIMBAHHS,

- m-—n

= —

€

Pewast ypaBuenus (1) u (2) OTHOCHTENBHO K, HAXOAHUM OTKJO-
HeHHe CTPeJKH yKasaTesas jaucbajaHca, BBEI3BAHHOS KOHTPOJbHBLIM
aucbasiancom, ¥

pm+tn

P

L
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ITo BeqiMuuMHE KOHTPOJIBHOrO jgucbananca m=Pr y3HaeMm ILeHY Je-
JIEHHs 1IKaJbl yKasaTe/si 0ajJaHCHPOBOYHOH MaIluHbl (B 2cm); 1 ne-

-1eHHe =-—~, OTKy/la OCTaTOYHAs HeypaBHOBELICHHOCTH A (B ecn)

4

oyner

M
A="20
' k

HJist onpelesieHdsT yucJa deJeHHH IIKaJbl yKasatess 6ajJaHCHPO-
BOYHOH MAUIMHBI ¥, COOTBETCTBYIOULEeTo | ecm, mesiM UHCIO JesIeHHH
WIKAaJbl yKasaTeJas Ha BeJIMYUHY KOHTPOJBHOTO nucbasaHca M B 2CM,

k
W= —
M

CoBnajiecHue TOKa3aHUS BEJHUMHBI OCTATOYHON HEypaBHOBEIIEHHO-
CTH IO LIKaJje ykKasartesas AgucOajaHca B JejleHUsIX UIKAJbl C ee BeJH-
UHHOH, MOJYYEHHOH MO KPYroBOMy 0OOXONY, CBHAETENbCTBYET O TOY-
HOCTH TIPOHM3BECJEHHBIX H3MepeHUH, O TNpAaBWJIbHOH HaJajKe H JaeT
BO3MOXKHOCTB CHeJ1aTh BBIBOL O NPABHJIBHOH padoTe GaJlaHCHPOBOU-
HOM MAallKHBI.

ITocse Toro, Kak npousBeleHa NPOBepKa HJH HACTpoiKa OaJiaH-
CHPOBOYHON MAaIUMHB HEOOXOAUMO CHSATH TpaPHK UYBCTBHTEILHOCTH.
Ilast sToro Ha TIaTeJBHO OTOAJAHCHPOBAHHOE KOHTDOJBHOE TeJIO
pasie/JLHO B NIPaBOil, a 3aTeM B JIeBOU IJIOCKOCTSAX YPaBHOBEIIUBAHUA
HAK/JaJblBAIOT HAa OJHO U TO K€ MeCTO B3BeIlICHHble KyCOUKH MJIaCTH-
JTHHa BECOM B HECKOJIbKO TPaMMOB. 3aTeM BeC KyCOUKOB YBEJIHUHUBAIOT.
B 6ospmuncTBe caydaeB rpaduk (puc. 2) HMeeT JIHHEHHYIO 3aBUCH-
MOCTb. CHSIB rpadHK 4yBCTBHTEJIbHOCTH C NPAaBOH M JIeBOH IJIOCKO-
CTeH ypaBHOBEUIMBAHHSA, MOXXHO YCTAHOBHTb NOPOr' UYBCTBUTEIBHOCTH
6a/laHCHPOBOYHOH MAUIMHBl H YCTAHOBHUTDH JEJEHHUS IIKAJbl YKa3aTess
JnucbaJsanca, o0eClneynBamlIHe OCTATOUHYIO HEYPABHOBENIEHHOCTDL B
npenesax JIONycKa.

Hacrtpoiika 6a/jaHCHPOBOUHOI MaIlHHBI J0JKHA OBITL 3a(PHKCH-
poBaHa B TabJMIle HACTPONKH.

Tabanila yCTAHOBKY PYKOATOK
EKTPOUIMEPHTENBHANO NYALTA A4Sl YDABHOBRCIIMBAHUST SIKOPeil eJHMHONW CepHM

Potopbt YcranorpKa neperJoyaTtedaei U JHUMOOB
sNeKTpHYe- o B}}ciczj;{c f;fg:“”c"‘;a JnameTp CMCHIIOTO
CKHX Ma- " JICHHAM 11Ka- IMKHBA

g 1|2 51617189 |10{11{12]13] ant Tpubora MamuHb

i
SRR

[JvHamMuueckoe ypaBHOBeUIMBAaHHe TeJ, PAbOTAIONIUX HA IIAPUKO-
TOAUIHKIHIKAX, PEKOMEHyeTcsl NIPOM3BOAUTL HAa MOJUIUIMHUKAX, Npe/l-
HA3HAUEHHBIX A/ MOHTaKa MallMH. B cayuae HeoGXOAUMOCTH Tex-
HOJIOTHYECKOrO JIeMOHTAXKa IOJIUMIHUKOB, Hy:KHO HAHeCTH DHCKY Ha
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BHYTPEHHIOI 060OHMY MOMIIMIHHKA H BaJja, a mpu cOopke oOpaTHThH
BHHMAaHHe Ha COBMeIIeHHe 3THX pUCOK. Bce omepanuu TexHOJOTHYe-
CKoro mpolecca o6paboTKu: ToKapHas 00Touka, (ppesepoBaHHe HIMO-
HOK, IIIM(pOBKA M Ja)e IOKPAacKa MOJKHBL ObIThb NPOU3BENEHHl N0
omepanuy AMHAMHYECKOTO yPaBHOBELIMBAHHS.

Tabauna HacTpoikH OaJaHCHPOBOYHOH MAIUIMHBI M TpadHuKu
YyBCTBHTEJNIBHOCTH JJIsi IPABOH H JIeBOH CTODOH YpPaBHOBEIUUBAHHUS
JIOJIKHBI ObITh COCTABJIEHBI JJIST KAXKAOT0o THIA OajlaHCHUPYeMBIX JeTa-
Jell NMPOAYKUHHU 3aBOJA.
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/
K

Puc. &. I'pathuk HacTpoOH-
Ki 0aJaHCHPOBOUYHOH Ma-
LIHHbI.

X
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?{3
10 20 30 40 30 60 70 60
Heypabrobewentocms  2cm

Toxasamus  weypalbuobewestocs:
S IR N T )

B 6anancupoBounbix mamuHax Jb-4 u JIb-3 «TsixKes10e» MeCTO Ha
KOHTPOJILHOM TeJie, NOJydeHHOe MeTOJAOM KPYroBoro o0xoja, HCIOJb-
3yeTcsl A/ HACTPOUKH U KOHTPOJIA paboThl HeOHOBOH Jammbl. 1ToBEI-
LileHHe YyBCTBHTE/JIbHOCTH GaJaHCHPOBOUHBIX MaIHH OCOGEHHO NpH
VPaBHOBEHIHBAHHE POTOPOB BECOM [0 3 K2 MOXKeT ObiTb OCYyIIeCTs-
JIeHO NyTeM NpUMeHeHUs OO/erdeHHOl KOHCTPYKUHH BKJIAABIIIEH U3
JeTKOTO CIlJlaBa MJu Jepesa (pHc. 3).

A Paspes
“5° 20 A8

e

L—. T-< iaa

8 Mamepuan- neexud
cnnal

Puc. 3. OfJseryennass onopa K €aganci-
popouneim mawmnnaMm JAb-3 u [1b-4.

JuHamuueckoe ypaBHOBEIIMBAHHe JeTajleld, COCTOSIIIUX U3 POTO-
pa u pabounx KoJec BeHntHasitopa tuna «IIpoxoaxka 500» u JApyrux,
‘BCErjla HYXKHO CTPEMHTbCS MPOH3BONUTL COBMECTHO — B COGPaHHOM
BHJE.
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