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Heap paGoTrhl — wu3yueHUE MPHUHIMIA ACHCTBUS U Kiaccu(UKaIMs
BUHTOBBIX NPECCOB JUIsl 00padOTKKU MaTepHasia JaBJICHUEM.

Ilpunyun oeiicmeusn u Knaccugpuxkayus

CoBpeMEHHbBIE BHUHTOBBIE IIPECCHl, HE TOBOPS O CaMbIX pPaHHUX
KOHCTPYKLUSAX, 00J1aat0T HEOONIbIION JTMHEHMHON CKOPOCTHIO MOJ3yHA B Hayaie
paGouero xonaa. IToT (PaxkT SBUJICS MPUUMHON, OOYCIOBUBIIEH OTHECEHHE HUX K
MaliMHaM KBa3UCTaTHYECKOro JAeicTBUsA, T. €. K nmpeccam. Eme onauH
OTJIMYUTEIbHBINA MPU3HAK, COMMKAIOIINNA BUHTOBBIE MAIIMHBI C KPUBOLIUITHBIMU U
TUAPABIMYECKUMH IPECCAMU, - 3aMKHYyTas CHJIOBAas KOHCTPYKUMUS CTaHUHBI U
IJIABHOTO UCTIOJHUTEIIHOTO MEXaHU3MA.

Hekotopble MHXKEHEpbl YCMaTpUBAIOT B (DakTax IMOJHOIO PacxoiOBaHUs
KMHETHYECKOW SHEpPIruM, aKKyMyJIHPOBAaHHONW B MaxOBHUKE, €ro OCTaHOBKE U
OTCYTCTBUHU CBSI3U MEXIY HUM M JIBUTaTeJEM B MEPHUO] padovero Xoaa Mpu3HAKU
MalIuHbl yAapHOro AeicTBus. 11o 3Toil mpuumHe pabounii X0J BUHTOBOTO Mpecca
MPUHATO Ha3bIBaTh yaapoM. Ho u3-3a yBemnyeHHOU JIUTETbHOCTH pabodyero xoaa
JMHAMUYECKOE BO3-JIEMCTBHE BUMHTOBOrO Ipecca Ha (pyHAaMEHT 0oJiee CXOXKe C
TAKOBbIM Yy KPHUBOIIUIIHOTO Ipecca. [loaToMy HeT HEOOXOAMMOCTH B TaKoOM
XapaKTEepPHOU JieTaqu OOBIYHOTO MOJIOTa, Kak I11aboT, WM BO BCTPEYHOM
JBUKEHUM COYAAPSIOLIMXCS MAacC, Kak y OecIIabOTHBIX WJIM BBICOKOCKOPOCTHBIX
MOJIOTOB.

['maBHBIN NMPU3HAK KOHCTPYKTUBHOI'O YCTPOMCTBA, ONPEACISAIONIUNA CXEMY
IJIaB-HOT'O HCIOJHUTEIBHOTO MEXaHM3Ma BUHTOBOIO Ipecca, - Coco0 KperuieHus
railku BHHTOBOW mapbl (B MOJI3yHE, MAaXOBHMKE WIM CTaHUHE). B mpeccax c¢
UCITOJIHUTENIbHBIM MEXaHU3MOM 1o cxeme M, (puc. 1, a) raiika, ycTaHOBJIEHHas B
noJyi3yHe 0e3 MpoBOPOTA, HABUHYMBAECTCS HA BPALAIOIIMNCS BUHT (ILIMKUHJETb) WA
CBHHYMBAETCS C HETO - MPOUCXOJUT BO3BPATHO-IIOCTYNATEIBHOE MPSMOJIUHEUHOE
nepeMelienue noisyHa. B npeccax ¢ MexanuzMmoM 1o cxeme M2 (puc. 1, 6) raiika
YCTAaHOBJICHA B MAaXOBHKE, Pa3MEIIEHHOM Ha YNOPHBIX MNOJALIUMIHUKAX MEXKIY
BEpXHEM M IPOMEXYTOUHOM TpaBepcamMu cTaHuUHbI Iipecca. [Ipu BpameHuu
MaxOBUKa C TalKOM BHUHT BBUHYMBAECTCS WM BBIBUHUMBAeTCs H3 Hee. B
pe3ysibTaTe MPOUCXOAUT HEOOXOAMMOE MEepeMEeNICHHE IMOJI3yHa C 3aKPErIEHHBIM
Ha HeM BUHTOM. HakoHell, B mpeccax ¢ MexaHu3MmoM 1o cxeme M3 (puc. 12.1, B)
railka yCTaHOBJIEHAa HENOJBM)KHO B BEPXHEW TpaBepCce CTaHHWHBI Ipecca, a BUHT,
BpalIalOLIMICA BMECTE C MAXOBHKOM, BBUHUYMBAsACHh WJIM BBIBUHUMBASCH U3 HEE,
IIepeMeEIAEcT MOJ3YH.

[IpuBoA TrIaBHOTO HCIOJHUTEIBHOIO MEXaHW3Ma BUHTOBBIX MPECCOB
MOKET ObITh MEXAHUYECKUM, TUPABIMYECKUM WIIH SJIEKTPUUECKUM.

B MexaHnueckoM MpUBOJE KPYTSIIMA MOMEHT MOJAETCS HA MAaXOBHUK IMPHU
MOMO-1IIM JUCKOBOM KoHMYeckol - tun I11 (puc. 2, a), TMCKOBON HUIUHAPUYECKON
- tun 112 (puc. 2, 6) wiu posukoBoit - tum [13 (puc. 2, B) ppUKIIMOHHBIX MEepeaay.
[Tpecchl ¢ TakKMM NPUBOJOM HA3bIBAIOT BUHTOBBIMH (DPUKIITMOHHBIMHU.
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Puc. 1. CxembI r11aBHOTO UCTIOJHUTEIBHOTO MEXaHU3Ma BUHTOBOTO Mpecca

B rugpaBinueckoM NpUBOAE IBUXKYIIEW SBISAETCS PAaBHOICUCTBYIOIIAS
JaBJICHUS JKUJIKOCTH B IMJIMHIpPE, BO3JCHCTBYIOIIAs Ha MaxOBHK C 3yOuUaThiM
000/10M Yepe3 peiKy, COeAMHEHHYI0 cO ITOKOM - Tunl I14 (puc. 2, r), Ha BUHT
yepes mTokK - T [15 (puc. 2, 1) uiam Ha Moa3yH yepes mrtoku - Tun [10 (puc. 2, e).
[Ipecchl ¢ TakUM MPUBOJIOM HA3bIBAIOT TUAPOBUHTOBLIMHU.

B snextpudeckoM MNpuBOAE SJIEKTPOJAMHAMHYECKHMI MOMEHT CTaTopa,
pPa3MeIleH-HOTO B KOPIyce CTaHUHBI, BO3JCHCTBYET HA MaXxOBUK (poTop) - tum [17
(puc. 2, :x). IIpeccbl ¢ TakuM MPUBOJAOM HA3bIBAIOT JIEKTPOBUHTOBBIMHU.
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Puc. 2. Cxembl nprBOJa BUHTOBOTO Ipecca:
a - B - MEXaHUYECKUI; T - € - TUAPABIMYECKUI; K - DIIEKTPUIECCKUI



B mpakTuke MPUMEHSIOT COWJIEHEHHUs NPHUBOJAOB pa3inuuHbiX TUHOB (IT 1-
[17) ¢ pa3HBIMM CXeMaMU TJIABHBIX HCIIOJHUTEIbHBIX MexaHu3MoB (M1-M3),
HarpuMep: BUHTOBBIC (QpukiHMOHHBIE Tpecchl — [11M1; IT1M2; T12M3; T13M1;
[I3M2; rtunpoBun-toBbie - [14M1; I14M2; TI5M2; IISM3; II6M2; II6M3;
3JEeKTPOBUHTOBEIE - [I7TM1; IT7M2; IT7TM3.

BunTOBBIE mNpeCcChl KOHCTPYKTHUBHO MOJAPA3ACISIIOT 1O  CIEAYIOLINUM
NMpU3HAKaM: paCMOJOXKEHUIO OCH JIBIDKEHUS TIOJI3yHAa - BEpPTUKAJIbHBIE U
TOPU30HTAIBHBIE; PACIIOJIOKEHUIO MPUBOAA - NPECChl C BEPXHUM M HUKHUM
MPUBOJIOM;

YUCITy TOYEK MOJIBECKH - OHO- U IBYXBUHTOBBIE MPECCHI.

BunTOBBIE mTpecChl MO TEXHOJOTMYECKOMY HA3HAUYEHUIO  SIBJISIIOTCS
YHUBEPCAIbHBIMU MallMHaMHU. KX NOpUMEHSAIOT AJisi BBIIOJHEHUS Pa3IMYHBIX
OTIepalvii XOJIOJHOW U Topsiueil 00bEMHOMN IMTAaMITOBKH, B TPOU3BOACTBE KPYITHBIX
METH30B, a TakXKe Il OpUKETUPOBAHUSI METAIUNIMUECKON CTPYKKHU U MPECCOBAHUS
METAJIIOTIOPOIIKOB.

Onpeoenenue cunoevlx napamempos npecca

B cBs3u ¢ JIBOMCTBEHHBIM MPUHIIUIIOM JEHCTBUSI BUHTOBOIO Ipecca
HEO0OXOAMMO 3aaThb €ro OCHOBHbIE mapaMeTpbl. C OJHON CTOPOHBI, B KaY€CTBE
MAallliHbl, KUHETHU-YECKasi SHEpPrusi MOJBHKHBIX YaCT€l KOTOPOM MOJHOCTHIO
pacxoayeTcss B Ipolecce yaapa - paboyero xonaa, - TIpecc JOJDKEH
XapakTepu3oBaThCs dPGEKTUBHON dHEPru-ed. DTOT mapaMmeTp aOCONIOTHBIM, OH
3aBUCHUT TOJBKO OT MacChl (MOMEHTa MHEPIIMK) M KBaJpaTa CKOPOCTU MOIBUKHBIX
yacTel (kak y MojoToB). C Apyroil CTOpOHBI, KaK MallliHa ¢ 3aMKHYTOW CHUJIOBOM
CXEMOM KOHCTPYKLHMH, IPECC NOJDKEH XapaKTepu3oBaThCa cuion Pp Ha momsyHe.
Cuna Ha MoJ3yHe Impecca He SBJIIEeTCS a0COTIOT-HBIM MapamMeTpoM, a 3aBUCUT OT
KOHCTPYKIIMM IIPECCa U, YTO CAMOE IJIABHOE, OT XapaKTepa TEXHOJOTMYECKOIO
nporiecca. Jleno B ToM, uTo 3Heprust (padota) La-3aTpaunBaemas Ha COBEpIIIECHUE
pab
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rae S - X0/ MoJI3yHa.

[TosToMy pacxomy OIHOW M TOW KE€ IO BEIUYUHE DHEPIUM MOTYT
COOTBETCTBOBAaTh: yBEJIWYEHHBIH pabo wuyumii xom S" (puc. 12.3) nmpu
neopMUpOBaHUM MeETajlla M YMEHbBIIEHHOE 3HaueHue cuibl P'p i
YMEHBIIIEHHOE 3HauYeHHe pabouero xoja S' U yBEJIWUYEHHOE 3HAaYeHUE Cuibl P7p .
KpuBast | cOOTBETCTBYeT «MSATKOMY» TEXHOJOTHUYECKOMY IPOIIECCY, HAIpUMep
ropss 4e OOBEMHOH ITaMIIOBKE ©O€3 3JIEMEHTOB BbINABIWBAHUS; KpuBas 2 -
(GKECTKOMY» TIPOIIECCy, HampuMep KaIMOpOBKe WM dekaHke. HakoHer, skecTKuit
yAap mTamIia mo mramiy (KpuBasi 3) NPUBEAET K MaKCUMAJIbHOU cujie Ppma Ha
MOJI3yHE TP MUHUMAaJIb-HOM paboueM XOJie, paBHOM ympyrou aedopmari Ajmax
JIeTaJIeN mpecca.

MOXHO YCTaHOBHUTH 3aBUCUMOCTb MEXAY MAaKCUMaIbHOU CUION Ppmax U
addex-TuBHOM dHEprueit L, kectkoro yaapa. Ilpumem, uTo rpaduk >KeCTKOCTH



Po= f(Al) sBasercs muneitneiM. Torma paboty
yrnpyrou aegopMaiuu npecca MOKHO ONpe/Ie-TUTh & tﬂ
KaK momans nox rpapuxkom Pp= f(A) m ™
OJHOBpeMEHHO uepe3  MexaHuueckud  KII/]
BHUHTOBOTO Ipecca ( 00BIYHO M yex =0,8 ... 0,85):

Aynp:AjmaxPDmax /2:P§max/zcznmcxl‘3’ P
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rne  Alnx - MakcumanbHas — ympyras
nedopmarust mpecca; ¢ - KodhdummeHT
!
YKECTKOCTH. 0 3
CrnenoBaTenbHoO, Puc. 3. HW3menenue pedopumii
CHIIBI B IIPOIIECCE
Ppax = vV 2eM e L, - pabouero xona BUHTOBOTO

MPECIICHHOEe ca TMpH 3aJaHHOU

Cuny Ppmax XOTS U ONPEACIISIIOT .
3¢ (HEeKTHBHON YHEPTUU

HEIIOCPEACTBEHHO YE€Pe3 HE3aBUCHMBIM I1apa-MeTp
L, B cTanAapThl HA BUHTOBBIE Tpecchl HEe BHOCAT. OHa NOJKHA OBITh OTpaHUYEHA,
yTOOBI HE Pa3pyLIUTh JETAIM MPECCA, B YACTHOCTU TATOBBIE NPENOXpaHUTENU. B
Ka4eCTBE OTPAaHMYCHMS BBEACHA JOIYCTUMAs CHJIA Ha MTOJI3yHE IIpecca

[PD]:PDmax/nls
rie 71 K03 UIUEHT 3amaca mpoYHoCcTH, o0braHO 11=1,15 ... 1,25.
B crammaprax Ha BUHTOBBIC NPECChl B KAueCTBE TJIABHOTO Pa3MEPHOTO

napamMeTpa NPUHUMAIOT HOMHMHAaJIbHOE Yycuiaue Py, CBs3bIBasg €ro uepes
HOPMUPYEMBIN KO3 PU-IIUEHT 3anaca IpoOYHOCTH 712 = 1,6 C TOIMyCTUMOMN CHJIOM:

PHOM - IPD ]/”2‘

Pacuetnoe 3HaueHue P, OKpYIVISIIOT 10 3HAYEHUH, NPETyCMOTPEHHBIX
psnoMm R 5 npeanouturensabix uncen ot 400 kH no 100 MH.
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