Jlexknus 5.

Tema PACKPOM JIUCTOBOI'O
IMPOKATA

Ilnan nexkumu:1l. noxazamenu sghgpexmuenocmu packpos,
2. munvl packpos aucma,
3.6b100p 6uda packpos,

Packpoii — 510 oTbickanue HambOonee 3((PEKTUBHOTO pa3MeleHUs
3aroTOBOK (WJIM IJIOCKUX JI€Tajiel) B JUCTE (MOJI0Ce, JEHTE), OTHOCUTENBHO JIPYT
Jpyra 1 KPOMOK JICTOBOTO MPOKATAa.

B cebecronmocTy pOAYKIIMK JTUCTOBOM IITAMIIOBKH 3aTpaThl HA MaTepHall
coctaBisitoT 50—70 %, mostomy Hambonee 3(PPEeKTUBHBIM CIIOCOOOM CHIKEHUS
ce0EeCTOMMOCTH SIBJISIETCSI SKOHOMUSI METAJUIa 3a CUET CHMXKEHUS MacChl OTXOJIOB.

[ToncunTano, 4TO KaXKAbli MPOIIEHT YMEHBILIEHUS MACChl OTXOJ0B MO3BOJIET
CHHM3HUTH ce0ecTOMMOCTh ImTamioBaHHo# netanu Ha 0,4—0,5 %. B cBsa3u ¢ 3tuM
BO3HUKAET Ipo0OJieMa ONTUMHU3ALNU PACKPOS JIUCTOBOTO U COPTOBOTO MPOKATA.

B TexHumdeckoil mmTepaType BCTpedaeTCs U Jpyras, TpaJaWIMOHHAS
TPAKTOBKA TEpPMHHA «PACKPOI», a HMMEHHO — pa3MEIICHHE 3aroTOBOK C
nocieayroniei pa3pe3koit (packpoem) JIMCTOBOTO M COPTOBOTO MPOKATa Ha MOJIOCHI
Y JICHTHI U OT/ACJIbHBIE 3aTOTOBKH. HeocTaTok 3TOM TPAaKTOBKH 3aKITI0YAETCS B TOM,
YTO OHA HE COOTBETCTBYET TEPMHHOJIOTHH, periiameHTupoBaHHon 'OCT18970—
84.

Cormacao I'OCT 18970—84 mepoii 3¢()EeKTUBHOCTH pacKposi CiIyKaT JBa
MOKa3aTeJs:

- Koyppuyuenm packpoa K,,. paBHBII OTHOLIECHUIO MAcChl JIETaJIEH,
MOJIYYCHHBIX U3 OJIHOM 3aroTOBKHU (JIMCTa, IPYTKa), K MAacCe UCXOAHOU 3arOTOBKH;

- Ko3hpuyuenm ucnonvizoeanus memanna K,, npencraBisionuii co0oi
OTHOIIIEHUE MACChI JIETAIM K HOPME pacxoja MeTajljia Ha €€ U3rOTOBJICHUE.

rjie Mo - macca TOTOBOTO U3Jieus (eTaju), Kr;
H — HopMa pacxojia MaTepuaia Ha OJTHO u3Jienue (JIeTab), KT;



n=
Ny

rae M - Macca eQUHULBI JIMCTa, PYJIOHA, KyCKa JEHThI, MPUMEHAEMBIX s
IIITAMIIOBKH, KT
Ng - YUCIIO U3JICIIUM, TTOyYaeMbIX B pe3yJIbTaTe pacKposi MaTepuaja B ITyKax.

CJIM CUMTATh, YTO TOJIIIMHA JIeTaJlel, MTaMITyeMbIX W3 JIICTOBOTO IPOKATa,
HEU3MEHHAa BO BCEX TOYKaX M paBHA TOJIIIMHE HMCXOJAHOMW 3aroToBKU (JIMCTA), TO
KO3(pGUIIMEHT HCIOIB30BaHUS MeTalllla MOXKHO paccMaTpUBaTh KaK OTHOIIEHHE
TUTOIIAJIA BCEX JETaJICH (MM 3ar0TOBOK), MITaMITyeMbIX W3 JincTta N, xf, k miomanm

nucta BXL, u3 KOTOpOTro OHU MOJTY4YaroTCsl BEIPYOKOM:
K = nyxf/(BxL). (6.1)

[lnomane neranu f, uMeromieil oTBepcTHsi, paBHA Pa3HOCTH IUIOMIANCH ee

BHEITHETo KOHTYpa f, 1 cymmapHoit miomaau orBepctHii fors B 3TOM ciiyuae:
Ky = nx(f — fora)/ (BxL). (6.2)

Wcxonss ®3  ycaoBUS HEM3MEHHOCTH TONIIMHBI METalsla M 3arOTOBKH,
K02 PHUIUEHT packposi K, MOXHO TNPEICTaBUTh, KaK OTHONICHWE ILIOMIAIH,
OTpaHMYECHHON BHEIIHUM KOHTYpOM JieTand (0e3 IJIomaam OTBEPCTHH, €CIIH OHH
UMEIOTCS), K TUIOMIA I JIMCTA, U3 KOTOPOTO MX IMITAMITYIOT:

Kpa = nxf/(BxL).  (6.3)
HetpyaHo 3aMeTHTh, YTO KOT/Ia ieTallb He uMeeT oTBepCTHi (fors = 0), To f= fi 1
Ky =Kpa.
Ecnu kosgpduyuenm packpos K,, sasucum om ¢opmvl eHewineco KoHmypa

demanel U UxX 63aUMHO20 pPACnOJIOHCEeHUA, MO Koaqbd)uuueHm UCNOIb3068AHRUA

memanna K,, kpome ykasanuvlx pakmopos, 3a8ucum ewie u om HaIuyus 8 0emaiu
omeepcmuil.

KosadppuuueHT ncnoib30BaHusl MeTAJIA — TJIABHBIN [T0KA3aTEeb,

onpenensironuii Kak 3PEeKTUBHOCTh UCTIOb30BAHUS METaJlIa, TaK U

TCXHOJOIMYHOCTb KOHCTPYKIIUH MTaMHyeMOﬁ JACTalIN.

Yem on eobluie, mem eoiuie ad)d)ekmueuocmb PACKPOA U mem mexnojiocuninee

umamnyemasn demaite.



2. TUIIBI PACKPOSA JIMCTOBOI'O IPOKATA,
OBJIACTb UX IPUMEHEHMUS

CymiecTByeTr Tpu THUIA PacKpos JIMCTOBOTO TMpOKaTta: ¢ OmXo0amu,
MANIOOMXOOHBLU U HE30MXOOHDII.

Ilpu packpoe ¢ omxodamu AeTanb (WM 3arOTOBKA) IMOJY4YarOT BBIPYOKOW IO
3aMKHYTOMY KOHTYpy. MeXIy JeTalsiMH, a TakkKe MEXIy ACTaIsIMU U KPOMKOMH
TIOJIOCHI WJTH JIUCTA OCTAaBJISIFOT TIepeMbIUkH (puc. 6.1, a). Packpoii ¢ mepembrukamu
0 BCEMY KOHTYPY TPHUMEHSIOT TIPH INTAMIOBKE JeTajci, WMEIIMUX II0
MIPEUMYIIECTBY KPUBOJIMHEHHBIC OUEPTAHUS U MTOBBIIICHHYIO TOYHOCTH Pa3MEpOB.

S
Puc. 6.1. Tunsl packposi: «a» - ¢ 0OTXO1aMu

Paziuualor aBa BHAA mepeMblueK: MEXIY KpasMU COCEIHMX JAeTaled a; u
MEXKIy KpasMH JeTald U KPOMKOK JIUCTa WM 1oJIockl a (puc. 6.1, a), mocieanue
Ha3bIBAlOT OOKOBBIMHM IepeMblukamMu, OoHM B 1,15—1,3 paza Oosbliie, yeMm
MEPEMBIYKH MEXAY JACTAIIMH. DTO OOBSCHICTCS BO3MOXXHBIMU OTKJIOHCHHSMU
pa3Mepa TIOJIOCHI IO InupuHE (B TMpeaenax JOoIycka) M BO3MOXKHOW HE
MPSMOJMHEHHOCTBIO €€ OOKOBBIX KPOMOK.

IllupuHa mepembivek BJUsAET HA Ky, TOYHOCTH Pa3MepoB BbIpyOaeMbIX
JaeTajiedl U CTOMKOCTh IMYaHCOHOB M MAaTpHLL. YeM mupe nepeMbluka, TEM MEHbBIIIE
K u, cnenoBarenibHO, 00JbIIe 0TX0A0B. [lepeMbIuku JOJKHBI OBITh JOCTAaTOYHO
KecTKUMH. [Ipy Mamoil JKeCTKOCTH OHHU TEPSIIOT YCTOWYMBOCTH U MOTYT OBITh
BTSIHYTHI B 3a30p MEXAY IMyaHCOHOM W MAaTpHUIIEH, YTO MPUBOAUT K CHUKECHUIO
CTOMKOCTH MHCTPYMEHTA U AXKE K €r0 Pa3pylICHUIO.

Kpome Toro, HemocratouHasi )KECTKOCTh MEPEMBIYEK CHUYKAET TOYHOCTH IIara
IITAMITOBKH M3-32 YIIPYTroro U3ruda npu MpuMEeHEHUH aBTOMAaTHYECKOM KPIOYKOBOM
M0JIauy WA NP PYYHOU MO1a4e C YIOPOM B IIEPEMBIUKY.

HIupuHa nepeMbIYKN 3AaBUCUT OT MOJIUUHBL WUMAMNYEMO20 MAMEPUald U e20
MEXAHUYECKUX CB8OUCMS, ONUHbL NPAMOIUHCUHBIX VYACMKO8 WMAMNYeMOU 0emanu
(ueM oHa OoJbIIE, TEM OOJIbIIE yIpyTrue AedopMalui MePEMbIUKH ), KOHCTPYKIIMH
mrtamia (0COOCHHO, €ro ymopoB), KOHCTPYKIIUM aBTOMATUYECKON MOAa4M MOJIOCHI
B mTaMn W Apyrux (akropoB. Ee ompenensior mno cnenuajibHbIM TabauIam,
COCTaBJICHHBIM Ha OCHOBAaHHUM OOOOIIECHHS OMbITa MEPEIOBLIX MNpeanpuiaruu. B
3aBUCUMOCTH OT NIEPEYUCIICHHBIX (haKTOPOB IIMPUHA TTepeMbIueK u3MeHsercs ot 1,0
110 3,2 MM NIpH TOJIILIUHE MeTajIa MeHee 4 MM | OT 2,5 10 6,5 MM — TpH TOJIIHHE
MeTajia 4— 10 Mm.




Manoomxooustit  packpoiul  XapakTepu3yeTcs  OTCYTCTBHEM  OOKOBBIX
NepeMbIUEK, TPU TOM IIMPUHA MOJIOCHI I0JKHA OBITh PaBHA IIUPUHA IITAMITYEMOMN
netand. ManooTXOIHBIM pacKpol MPUMEHSIOT, HAIPUMEDP, TIPU PACKPOE 3BEHHEB
Hernen MmiacTUHYaThIX KOHBEMEepOoB, MpHU MITAaMIOBKE MX U3 MOJIOCH (puc. 6.1, 0),
ko3 PuIeHT ucnoiap30BaHus K, MpU MajJOOTXOJHOM PACKPOE BBIIIE, YEM IMpHU
HITAMIIOBKE C OTXOJaMH.

be3omxoonwiit packpoii NpUMEHSIIOT TP IITAMIIOBKE JIeTajeil, KOHTYP KOTOPBIX
compsraeTcst Apyr ¢ apyrom. [Ipu 6€30TX0THOM pacKpoe MePEMBIYKH OTCYTCTBYIOT,
cienoBarenbHo, K, Omm3ok Kk enuuuie. llpumepom O€30TXOJHOTO pacKpos
pasTUYHBIX 10 (popMe aeTaneil MOKET CIIY)KHUTh PACKpPOil 3arOTOBOK OKOHHBIX HIIA

JIBEpHBIX meTensb (puc. 6.1, B).
&

aﬂ"w —x |||

a) 0) B)
Puc. 6.1. Tunsl packpos:
a — C OTXO0JaMHu; 6 — MaJIOOTXOJHBIN; 6 — O€30TXOIHBIN

Ilpu manoomxoonom u 6e30MX00HOM PACKPOAX NPOUCXOOUNL OMPE3KA No
HE3aMKHYMOMY KOHmMYpPY B OTJIWYWE OT BBIPYOKHM MO 3aMKHYTOMY KOHTYpPY MNpH
pPackpoe ¢ OTXOJaMHU.

VYka3zaHnHasi 0COOCHHOCTh MPUBOJUT K CHI)KCHUIO CTOMKOCTH MHCTPYMEHTa B
CBSI3M C TEM, YTO BO3HUKAIOIIKE MPU OTPE3KE U3TUOAIONINE MOMEHTHI U PACOpPHBIE
yCUJIMSI B3aUMHO HE ypaBHOBEILIMBAIOTCS. B pe3ynbrare 3TOro mnyaHcoH IITamma
MOXET YIpyro AehopMHUpPOBATHCA, YTO CBS3aHO C M3MEHEHHEM 3a30pa MEXIy
ITyaHCOHOM M MAaTpPHUILIEH.

YBenuueHue 3a30pa 1Mo CPaBHEHUIO C ONTUMATBHBIM MPUBOIUT K 00Pa30BaHUIO
TOPIIEBOIO 3ayCEHIla, & YMEHBIIEHUE 3a30pa — K POCTY YACIbHBIX YCWIHI Ha
pabounx KpPOMKaxX IyaHCOHA W MaTpHUIlbl, B CBSI3M C YE€M HMX NPUTYIUICHUE U
W3HAIIMBAHUE MIPOUCXOIUT 00JIee UHTECHCUBHO.

Pa3im4aioT mecTt, OCHOBHBIX BHJI0B PACKPOs JAeTajel (WM 3arOTOBOK) B
noJioce, 00JIaCTh MPUMEHEHHUS KOTOPBIX ompejaenseTcs GopmMoil U pasmepamu
MITAaMITyeMbIX JACTalel: npu wmamnoeke oemainel NPOCMOU 2eoMempuiecKou
@opmor (MPSIMOYTOJIBHOM, OBaJIbHON) MPUMEHSIOT npsamoil packpou (puc. 6.2, a);
npu wmamnoske oemanei I-obpaznou ¢opmsl WM APYrod CXOAHOU (HOPMBI
IPUMEHSIOT HAKAOHHbLI packpoii (puc. 6.2, 0); npu wmamnosxe oemanetl T- u I1I-
006paznoil (hopmbl IPUMEHSIOT 6CIPEeUHbLL pacKpoil (puc. 6.2, 8); npu wmamnoske
demarnei pazHou ¢Hopmvl, HO OOUHAKOBOU MOJWUHBL U3 OOHO20 U MO20 Jice

Mamepuana TPUMEHSIOT KOMOUHUPOBAHHBLIL PACKPOIL (MeKUe IeTallu PacrioaraioTcs
B IIPOMEXYTKAX MEXy ACTATSIMUA OOJBIINX pa3MEPOB WU B YIJIOBBIX Y4aCTKAaX MOJIOCH! (JIUCTA),

KOrJla KpYIHBIE JIeTali HMEIOT KPYTITyIo MK OBajlbHYyIo Gopmy), pHC. 6.2, 2.



[Ipy mwramnoBke aerasneid HeOOJIBIIMX pa3MepPOB B KPYNHOCEPHUIHOM H
MacCOBOM NMPOM3BOJACTBE MPUMEHSIOT MHO20PsOHbIL packpoul (puc. 6.2, 0); npu
IITAMIIOBKE MEJKHX M BeChbMa Y3KHUX JeTalieil (HapuMmep, CTPEJIOK 4acoB) M3
MEpPHOM TIOJOCHl WM JIGHTBI — pPAcKpolu ¢ 8blpe3kol nepemvluek (3TO
CAMHCTBEHHBIM BHUJ PACKposi, KOTJa INPEIHAMEPEHHO YBEJIUYUBAETCS OTXO/]
MeTajula B IEJIX YBEJIMYEHMs IUIOMIAJX IMONEPEUHOro CEUYEHUs MyaHCOHA [
poOMBKH OKOH), puc. 6.2, e.

Tum packpost ¢ 0TX0JaMHu
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Puc. 6.2. OCHOBHBIE BHJIbI PACKPOS

3. BBIBOP BUJIA PACKPOS JINCTOBOI'O ITPOKATA

Buvibop naubonee payuonanbHo2o 6U0A pPAcKpos OCYWeCmEIsemcs ONblMHO-
epaguyeckum iU paciemHuiM (AHATUMUYEeCKUM) nymem.

Onvimuo-epaghuyeckuti cnocod6 MPUMEHSIOT B MEITKOCEPHUIHOM TMPOU3BOJCTBE IMPH
packpoe neranei (MM 3ar0TOBOK) CI0KHOU (opMbl. {7151 OThICKAHUS CaMOTO BBITOJAHOTO
packposi BbIpe3aroT 2—3 1malioHa IITaMIlyeMOW JAeTand W3 OyMaru Wid KapToHa.
[TpunaBas 3TuM mabiIoOHaM pa3IUYHbIEC B3aUMHBIE PACIIONOKEHUS B IOJIOCE, OTHICKUBAIOT
Takoe, MPH KOTOPOM OTXOJ Marepuana OyaeT HauMeHbIIUM. [Ipu OKOHYATETHHOM
YCTaHOBJICHUY ITMPUHBI TIOJIOCHI U IIIara MTAMIIOBKHA YYUTHIBAIOT MMPOIOIbHBIC H OOKOBBIC
nepeMberuku. Mootcno npumenamos CAD cucmemui.

Pacuemnwiii (anarumuveckuii) cnoco6 onpeneneHusi pacKpost MOXKeT ObITh MPUMEHEH
JWIIG B TOM Cllydae, KOTJa YCTaHOBJCHAa (PYHKIIMOHAIBHAS CBS3b MEXKAY MapaMeTpaMu
packpost 1 K. Moxkno npuMensatb CAE cucrembl



Ilpu wumamnoske ¢ O0OKOBbIMU NEPEMBIUKAMY WUPUHY NOJO0CHL ONIPEIEISIOT C YIETOM
IIPUHATON CXEMBI IITaMIIA.

Ecnu npenyCMOTpeH IpUKKUM II0JIOCHI K HAIPABJIIOLIEH IUIAHKE, TO IIMPUHA M10JIOCHI HE
3aBUCUT OT 3a30pa MEXK/y HAIPABIIAIOIIMMY IUIAHKAMU:

rze: O-0MyCK Ha UIMPUHY TOJIOCHL;

Eciu >xe B 1mtamie mpeaycMOTPeHO CBOOOJIHOE MEPEMEIICHHE MOJIOChI, TO €€ MIUPHHY
PaCcCUUTHIBAIOT M3 YCIOBUS, YTO MPU HAUOOJBIIEM CMEIICHUHU TMOJIOCHl B OJHY CTOPOHY
OOKOBas IepeMbIYKa He ObllIa MCHBIIIC «@).
B HauOonee HEOIArompuUATHOM clydae HAWOOJBIIUK 3a30p MEXAY HAIpPaBISIONUMU
[UIAHKAMU Imax=ZH+56+61;
[Tpu 3TOM paccTOsIHUE OT MPABOM KPOMKH MAaTPHIIBI IO Kpas TOJIOCH! JOHKHO COXPAaHSTh
3HAUYECHUE «a».
CredosamenvHo, 00NHCHO COOIIOOAMBCI PABEHCMBO.

Bu-6=A+a+ZH+6+6l+a

Omkyoa:
Bn=[A+2(a+6)+ZH+61]-8

PaccunTannas mo 3Toii popMyIe MUpPHUHA MOJIOCH! IIPH CaMbIX HEOIArONPHUATHBIX YCIOBUAX
LITAMIIOBKH FapaHTUPYET COXPAaHEHUE HAUMEHBIIErO 3HAYCHUS IICPEMBIYKU «a@.

Paccmorpum metoauky omnpeaeinenusi K, ona kpyenvix Oemanet (WU
3aroTOBOK), KOTOPBIE MOTYT OBITh PACIIOJIOKEHBI B TIOJIOCE B HECKOJIBKO PSIOB, IIPU
napajuieIbHOM WY IIaXMaTHOM packpoe (puc. 6.3.
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Puc. 6.3. Cxema packposi KpyIJIbIX 3arOTOBOK:
a — TapaJuIeNIbHbBIN; O-1TaXMaTHBIN

Brauane 8bl6ul?a)‘0m mun packKkpos u 4ucjio D}ZC)OG N 6 nosoce B 3aBUCUMOCTH OT

JMaMeTpa 3aroTOBKH, yA00CTBa pabOThI C HEM, MPOrpaMMbl BIITYCKA MPOAYKIIMH.
Ilocne smozco onpedensiom eeruuunvl NEPEMBIYEK @ U a1, AOIYCK HA LIMPUHY

MOJIOCKI Ajp, 3230 Z MEXKAY KPaeM MOJIOCHI U HAITPABJISAIONIEH JTUHEUKOW IITaMIIA U
MPUITYCK CHA OOPE3KY HOKEBBIM YIOPOM (€CJIM OH UMEETCS B LITAMIIE).

C y4eToM BbIOpaHHBIX TAPAMETPOB 0Npeoesaion WupuHy noaocsl o GopMyiiam,
MOJYYEHHBIM T€OMETPUUYECKUM TTyTeM (CM. puc. 6.3):

- IPHM NapaJJIeJIbHOM pacKpoe 0e3 NpuMeHeHUus1 00KOBOI0 MPUKUMA

brap = ND + 22 + (N — 1) a1 + 24111 +7; (6.4)

- IPY LIAXMATHOM PacKpoe 0e3 npuMeHeHus 00KOBOI0 MPHKUMA;

Puax=D + 2a + (N-1) (D + a;1) + 2 ALl + z. (6.5)

[Ipu mraMnoBke ¢ GOKOBBIM MPHKMUMOM HEOOXOJIMMOCTh B 3a30p€ Z OTIAJAeT, JJIs
JTAHHOTO CITy4dasi MOTYT OBITh UCII0JIb30BaHbl GopmMyJibl (6.5) u (6.6), monaras B Hux z=0.



[IIupuHa TOJOCH HpU RAPANIETLHOM U WAXMAMHOM PACKpoe KpPY2iblX
3a20MO60K U GbIPYOKe UX 6 WMAMNE C DOKOGBIM HOMCEBLIM YHOPOM, CPE3AIOIIIM
IPUITYCK MIMPUHOM «C» BIOJIb IOJIOCHI, PaBHA:

- HpU 0OHOCMOPOHHEM HOIICE60M YHOpE:

Prp=ND + 2a + (N— 1) a1 + ¢; (6.6)
buax =D + 2a + 0,866(N — 1)(D + a1) +c; (6.7)

- HpU 08YCHLOPOHHEM HONCEEOM YHODE.

Prap = ND + 2a + (N — 1) a1 + 2c; (6.6a)
Puax=D + 2a + 0,866 (N—1) (D + a1) + 2¢. (6 7a)

[Tocrme ycCTaHOBIIEHUS MIUPHHBI ITOJIOCHI ONPEACISIOT YHCIO TOJOC «Iy,
NOJy4YaeMbIX M3 JINCTA MPH JABYX BapuHaHTax €ro paspe3kd — MPOJIOIBHOM H
nonepeyHom (puc. 6.4):

- HpU NPOOOILHOM PACHONONHCEHUU NOJIOC 8 JIUCHLE

rnasz/ bnap (6.8) nim Fax=B/Diax; (6-9)
- npu nonepeunom pacnonoxicenuu nouaoc 6 aucme (6.10)
Fap=L/Drrap (6.10) i Fuax=L/Duax. (6.11)

Crioco6 packposi IMCTa U3 MOJIOCKHI TaK K€, KaK ¥ CII0CO0 PacioioKeHUs JeTaneu
B moJioce, BinuseT Ha Ky. Packpoil jnucTa Ha MOJIOCHI BBIMOJMHSAETCA C YYETOM HE
TOJIBKO OSKOHOMHUHU MeETajlyla, HO U TEXHOJOTHYECKUX (PAKTOpOB, a TaKKe
MPOM3BOAUTENLHOCTH TPyJa MpPH OTpE3Ke Ha HOXHUUIAX. Tak, Hanpumep, npu
PAcKpoe ucma Ha nojlocbl HeoOX00UMO Yuumvléams OPUEHTHPOBKY NMPOA0JILHOI
OCH JieTau (MIu 3aTOTOBKH) OTHOCUTENILHO HAMpaBJeHUs BOJOKOH MeTaia. Eciu
ompe3aemble UIU 8blpyOaAeMble 3a20MOBKU NooGepaaiom 2ubdKe, mo HanpasieHue
B0JIOKOH Memania OO0JHCHO OblMb NEePneHOUKYIAPHO JUHUU 2uba Ui, 8 KpauHem
Cly4ae, NOJKHO COCTaBISATh ¢ Heu yeon He menee 30°. Ilpu packpoe ayuwe cezo
HOI0CHL pacnonazams 80016 OOIbULEli CIMOPOHBL TUCMA, TaK KaK IPU MPOAOIbHON
OTpe3Ke MPOU3BOUTEIHHOCTD OOJIBIIE, YEM TPH nornepedHoi. OTHaKo PO0JIbHAS
OTpe3Ka He Bcerzia 00ecrneuynBaeT Hauayylllee UCT0b30BaHie MeTallla U Hey100Ha
B paboTe (AMHHAs 1Mosioca OOJIBIIE MPOBUCAET, YEM KOPOTKas).

Crnenytomuii atan pacuera Ky — onpedenenue uucna oemaneit 6 nojoce s
Pa3JIMYHBIX CIIOCOOOB PACKPOS MPH MPOJAOILHON U MOMEPEYHON OTpe3Ke JINCTA Ha
TIOJIOCHI.

- HpU RAPANLIETIbLHOM PACKPOe Oemaieil 8 noJioce Vi IPOJO0JIbHON OTpe3Ke
JMCTA Ha TOJIOCHI YMCIIO AeTajiei B mosoce (Mpu a < aj)

m. = N(L —a)/(D + ay); (6.12)
- NpU nONeEPeYHoIl Ompe3Ke TUCMA HA HOJI0CH
myz= N (B— a)(D + a1). (6.13)
- npU WAXMAMHOM packpoe (cm. puc. 6.3, 6) uucio 3a20moeox
m= Nl; + Nal,, (614)

rae N1 1 N2 — 9rciI0 psaoB BAOJb MOJ0CHI C HAUOOJIBIITHM U HAUMEHBIITUM YHCIIOM
3arOTOBOK COOTBETCTBEHHO; |1 1 |, — 4Kci10 psAI0B Mmomnepex mosochl ¢ HAUOOIBITUM
Y HAMMEHBIINM YHCJIOM 3arOTOBOK COOTBETCTBEHHO.

YuureiBas, 4to No= N; — 1, moxyunm m=Nil1+I2(N:—1). (6.14a)



Paccmotpum aBa Buma packpos: koraa |y =l,, mpu 3TOM 9ucio psiioB momnepek
nosucel I=1;+1, Bcerma Oymer ueTHBIM, M Korza |, =1; -1, B jaHHOM citydae
YHUCJIO PSAJIOB MOIEPEK MOJIOCKHI Bceraa Oy1eT HeUeTHBIM.
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Puc. 6.4. BapuaHTbl pa3pe3Ku JIMCTA HA MOJOCHI:

a — TPOJIOJIBHBIN; 6 — MONEPEYHBIN
Hu

a=001D

0,85
0,60

075

0,70

0,65

0 5 10 15 n*

Puc. 6.5. 3aBucumoctb k03P duiineHTa ucnoyib3oBanusi Meramia K, uucia
psgoB K* mpu maxmaTHOM packpoe



[ToxcraBuB B hopmymy (6.14a) I1= I, u l1+ 1,=I, moxydum gucio 3aroroBok u3
MOJIOCHI IPY YETHOM YHCJIE PSOB:

m =0,5xIx(2:N; —1). (6.15)

[ToxcraBuB B hopmyiny (6.14a) I, =1 — 1 u l1+l; =I, moay4uum gucio 3aroroBok
U3 MOJIOCHI IPU HEYETHOM YHUCJIE PAJIOB:

m==05x%[N1x(I+1)+ (N, —1I) x (I-1)]. (6.16)

B dopmynax (6.15) u (6.16) N; onpenensercs u3 hpopmysl (6.5)

npu AII1=0,z=0wu a =a;:
Ni= (b-a)/(D + a). (6.17)
Yucino psaoB NOMEPeK MOJOCkH | 3aBUCUT OT THITA PacKpOs MOJIOCHI B JIUCTE: MIPH
pPackKpoe MoJ0Chl MOMEPEK JIMCTa
B-2a-D
(D +a,)-0,866 !
IIPU pacKpoe MOJIOCHI BJIOJIb JIUCTA
|-_Lt=22-D .1 (6.18)
(D +4a,)-0,866

rae B — mmpuna nucta; L — anuna nucta. PacuetHoe 3HaueHue OyeT 1esibiM
YHCJIOM TOJIBKO B TOM cliydae, korna B u L kpartHsl mary packpos (D + a1).

3Has 4ucIo I OJIOC U3 JIUCTa M YUCJIO 3arO0TOBOK 71, TIOJIY4a€MbIX U3 MOJIOCHI
JUTSL Pa3JIMYHBIX THUIIOB PACKPOSl U CIIOCOOOB PACHOJIOKEHHS MOJIOC B JIUCTE (BIOJIb
Y TIOTEPEK JIMCTA), MOKHO OINPEAEIIUTH YUCIIO 3arOTOBOK, MOJTYyYaEMbIX U3 JIUCTA:

n=mxr. (6.20)
B 3akmrouenue pacuera onpenensieM Ky
K,=0,785xD?xn/(B-L).  (6.21)

PacueTpl MOKa3bIBalOT, YTO IIaXMaTHBIM packpoil 3dekTuBHEE pacKkposi C
napajiebHbIM PACIOIOKEHUEM JeTalied U 3PPEeKTUBHOCTD IIAXMATHOT'O PacKpos
MOBBIIIIAETCS ¢ YBEIIMUYSHUEM YHCIIa psioB (puc. 6.5).

Mmuoropsiaabiii packpoit 3PEKTUBHO UCIIOJIB30BATh MPU HMITAMIIOBKE KPYTJIBIX
JeTanei cpaBHUTEIHLHO HEOOobIIOro nuamMerpa — a0 100—120 MM, npudem 4ucio
pPAIOB pEKOMEHyeTCss NpuHUMaTh oT 10 mpu nuamerpe 3arotoBku 10 10 Mmm u g0
1—2 npu auametpe 3arotoBku cBbIie 120 mm. [Ipu Gonbiiem yucie psaoB mosaoca
CTAaHOBUTCS IIMPOKOH (M TsKETON), paboTa ¢ Hel TpedyeT O0IbIHX (HU3NUECKUX
3arpaT. B nmanHOM ciydae ans oOneryeHuss yCIOBMM Tpylda HeoOXxoauma
MeXaHU3alus Mpolecca NoJa4u MoJ0Chl B IITaMII.

[[ITammoBKka HEMOCPECTBEHHO U3 JUCTa (0€3 MpeBApUTEIIBHON ) OTPE3KU TOJIOC
Ooonee >(P¢eKTHBHA, YE€M IITAMIOBKa W3 JEHTHL. JlJIg IITaMIOBKH KPYIJIBIX
3aroTOBOK, PACIOJIOKEHHBIX B HIAXMAaTHOM MOPSIKE HEMOCPEACTBEHHO U3 JIMCTA,
MPUMEHSIOT aBTOMAaTHYECKHE ITOJa4Yd K KPHUBOIIUITHBIM OTKPBITBIM IPECCaM.
[IpuHIMO paboOThl ATHUX YCTAHOBOK 3aKJIOYAeTCs B TOM, 4YTO BpalllaTeIbHOE
JBIDKEHUE Bajia Tpecca mpeodpa3yeTcss MPUBOJAOM XOJOBBIX BHHTOB B 3UT3aro-
oOpa3Hoe MOCTYMaTeNbHOE JBMKEHNE KApETKH, B 3aKMMaxX KOTOPOH 3aKpeIIseTCs
muct. Hacrtpoiika mnpuBoma XOMOBBIX BHUHTOB YCTAHOBKU TIPOM3BOJUTCA B
3aBUCUMOCTH OT pACIIOJIOKEHHUsI 3aroTOBOK B JIMCTE. YCTaHOBKa paboTaeT B
aBTOMATHYECKOM PEXUME, €€ MPOU3BOJUTEIBHOCTh A0 35 ThIC. IIT. B CMEHY,
touHocTh nmogaun 0,25—0,15 mrara momauu.



