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KOXXHO—YpanbCKuin rocygapCTBEHHbIN yHUBEpCUTET, . YenabuHck, Poccus

Cratbsa noctynuna 16 gekabps 2004 r.

TopuoBoe dhpesepoBaHMe NPUMEHSAETCA AN NoNydYeHns pasmepos getanu ot 14—15 go 7—9 kea-
nuTeToB. TpaAMLUMOHHO nogayva HasHavyaeTCs MO HopMaTMBaM PEeXMMOB pe3aHusa 6e3 yyeTa BNUAHUS
CUN pesaHusi, CBA3aHHOrO C U3HOCOM MHCTPyMeHTa. BmecTe ¢ TeM M3HOC BRAUSIET Ha CUny pesaHus
n ynpyrme gedopmaumm. C ncnonb3oBaHMEM MeTOAA KOHEYHbIX aneMeHToB B nporpamme ANSYS
ObIn NpoBeaeH pacyeT aedopmMaumit TEXHONOrMYEeCcKoM cuctembl (B OCEBOM HanpaBneHun Az), co-
CTOSILLIEN U3: HAacagHOW TOPLIOBOW (hbpesbl 3aKpenneHHOM Ha onpaBke OCHALLLEHHOW BCTaBHbIMU HOXa-
MU U3 TBEPOOro crnnasa.

BenuunHa Az onpepenseTtcsa no popmyne:

Az=Azp+AzC,

rae Azgp — Aedopmauus MHCTpYMeHTa 1 onpasku; Azc — AedopMaumns TEXHOMNOMMHYECKON CUCTEMbI

0e3 yyeTa MHCTPYMEHTa U OnpaBKMy.

Ha puc. 1 nokasaHa pacuyeTHasi cxema HarpyxXeHunsa pesbl C onpaBKOW, HAXoOsLWENCS B KOHTaKTe
C 3aroTOBKOW.

Pa3smepbl bpes cneaytowme: anametpol 125; 200; 400; 630 mm; BbineT /g dpesbl 120; 140; 180;

210 MM cooTBeTCTBEHHO. YKeCTKOCTb CTaHKka npuHaTa pasHon 200000 kH/m, koTopas mogenupyeTcs
0ano4YHbIM KOHEYHbIM 3n1eMeHTOM. [MpoekuMn cunbl pesaHusi, AENCTBYIOLNE HA 3NIEMEHTAPHbIX y4ya-
CTKax pexyllen KpoMKU nepegHen n 3agHen noBepxXHOCTEeW MHCTPYMeHTa, cornacHo [1], Haxoadarcs
cnegyowmm obpasom:
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1,08c;a;dB .
dP,, =dP, =———————sinp+0,16c;d8/;..
sin B
roe aj — TOMWMHA Cpe3aeMOoro Crnosl Ha 3feMeHTapHOM yyacTke pexyllien KPOMKUM MHCTPYMEHTA,
dB — ANWHa aNeMeHTapHOro yyacTka pexyLlen KPOMKU; [34 — Yron HaknoHa niockocTun casura; f —
yron Mexay nuHuen casura U HanpasrieHnem pasHogencTeyowen dRs; o — WHTEHCUBHOCTb Ha-

I'IpFI)KeHVIIZ npn pe3aHnu; /3 — ONnHa nnowagku 3atynneHua; y; — 3Had4eHne MrHoBeHHOro yria KOH-

TakTa 3yba dpesbl; | — KOIPPULNEHT TPEHUS.
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Puc. 1. Pac4yeTHas cxema HarpyxeHus ppesbl C onpaBkon

MpeaenbHble 3HaYEeHNs BEMNWYMH NIOWALO0K 3aTyNneHns B3ATbl U3 HOPMATMBOB [2].
Ha puc. 2 nokasaHbl ynpyrine gegopmanmm TEXHONIOrMYEeCKOn CUCTeMbl Mo 4EUCTBUEM CUSbI pe-

3aHuA.
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Puc. 2. Ynpyrne gecdopmaumm opesbl C ONpaBKoW B HANpaBfieHUn ocu z

Ha puc. 3 npuBegeH rpadmk nM3aMeHeHusa ynpyrmx gedopmaumm MHCTPYMEHTa B NPOoekunn Ha
OCb z OT pocTa nnowagku 3atynnenus (npu D=125 mm; Sz=0,09, 0,12, 0,16; t=24 mm; B=75 mm;
c;=1380 Mrla).
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Puc. 3. BenuuunHbl ynpyrix gecdopmaunii dpesbl Az 418 pasHblX BENVYUH MOWAA0K 3aTynneHun

Kak BugHO 13 rpadmka pocT nnoLwiaaku 3aTynfeHns Ha 3agHen NoBEepPXHOCTU MHCTpyMeHTa oT 0
0o 1,6 MM npuBoauT K yBenuyeHuto gecdopmaumm Az Gonee 4yem B ABa pasa, 9TO CBMAETENbCTBYET
O TOM, YTO BMSIHME MIOLWadKM U3HOcCa Ha gedopMaumm UHCTPYMEHTa CyLEeCTBEHHO. MameHeHune
rnyOuHbl pe3aHns 1 BENWYUHbLI NNoLaakn n3Hoca cpesbl Bo Bpemsa obpaboTkm aetanen npuBoauT
K M3BMEHEHMIO CUNMbl Pe3aHusi, YTO Bbi3blBAET HEOOXOOMMOCTb YNpaBieHUst yNpYyrMMn nepemMeLLeHmns
OIS NOBbILWEHNS TOYHOCTM 06paboTkn. YUTobbl 06ecneunTb TpebyemMyto TOHHOCTb, HEOBXO0ANMO YTOObI
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nedopmaumn He nNpesbllany BESIMYMHBLI NPU KOTOPOM TOYHOCTb BbINOMHAETCA. Ha puc. 2 ropmnson-
TanbHOM NIMHMEN MoKa3aHa AoMnycTMMas BenuuuHa ynpyrmx gedopmaumi, HKe KOTOPON BO3MOXKHO
BbIMNOMHUTL pa3Mmep ¢ HoMuHanoMm 80 MM 1 12 kBanUTETOM. 3TO BO3MOXHO OCYLLECTBUTb C pasnuy-
HbIMW pexmnmamun pesanus. [Npu aTtom 6onbwnM 3HAYEHUAM noday AOSMKEH COOTBETCTBOBAaTb MEHb-
WK NpedenbHbli N3HOC dopesbl No 3agHen NoBepXHOCTU. Ecnn cTaHOK ocHalleH YCTPOMCTBOM KOH-
Tponga M3HOCa MHCTPYMEHTA, Torga BO3MOXHA nepuoanyeckas koppekumsa nogadm. CHavana sefetca
0bpaboTka Ha Haubonblwen nogade. [No mepe NpMbnmxkeHns gedopmauuin K 4ONyCTUMOMY MO TOYHO-
CTW 3HAYEHUIo, NPOUCXOAMUT NepekntiovYeHne Ha MeHbLUYIO Nodady U npogormkeHne paboTbl A0 AOCTU-
XeHnst gonycTtMmon gedopmaLmu.

C y4yeToM pe3ynbTaTtoB pacyeToB AedopMauuin Gbinn NONy4YeHbl OrpaHnyYyeHns nogadn Ha 3y6
dpesbl No TpebyeMon TOYHOCTMU.

YnpasneHue ynpyrumm nepemMeLLeHmsaMmn TEXHOMNOMMYECKOM CUCTEMbl CBOOUTCS K yrnpaBreHuto
nepemeHHON cocTaBnsiowen Az =Azmax+Aj3 —Azmin- Ha puc. 4 nokasaHa cxema, oTpaxatoLias yn-

pyrve aedopmaummn nosd AeNCTBUEM CUIbl pe3aHus.
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Pwuc. 4. Ynpyrue gecdopmaumm nog AeACcTBUEM CUMbl pe3aHusa Npu ryOnHax fnax W fnin

Foe AZ! — pecdopmaunsi B oceBOM HanpasneHun; AZxy! — pedopmauust oT usrmba gpessbi;
Azmax — ynpyrme gecopmauumn TEXHONOrMYECKON CUCTEMbI B HanpasneHun Z, npyu MakcumaribHOM
rnybuHe pesaHus t=tynayx M MakcMmarnbHOM usHoce pesbl /3=I3max; Aj; — Pa3MepHbI U3HOC pe-

XKyLen Yactu pesbl Aj, = sin(s;%iizw)) sin(90+a)cosy (puc. 5); Azmin — ynpyrve gecopmaumm

TEXHOOMMYEeCKON CUCTEMbI B HanpasneHun Z, Npyu MUHUManNbHOM rnybuHe pesanuns t=tyij, WU OCTpO
3aTodeHHon cpesbl I3=0.

CoctaBnawowme Azmax U Azmin MOXHO paccMOTpeTb Kak cyMMy AedopmMaLmin pesbl OT Cunbl
pe3aHusa 6e3 yyeta cunbl TPEHUS MO 3aaHEN NOBEPXHOCTU AzmaxS: AZmins W AedopmMauunin oT cunbl
TPEeHUs BO3HMKaIOLEeN B pe3ynbTaTte U3HOCa Azmaxtp, AZmintp- 18K KaK I3min =0, TO Azmin 1p=0.
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Puc. 5. UameHeHne reomeTpumn pexyLiero KnmHa no Mmepe n3Hoca pesbl No 3agHen NoOBEpPXHOCTH
Torpa
Az=AzmaxS+AZmaxtp A3 ~AZmins -
OrpaHnyeHne no Tpebyemon To4HOCTN 06paboTKn
A 7<klIT;,

roe kK — yuuTbiBaeT [OM0 NOrpeLlHOCTEeN, NPUXOASALLYIOCS Ha ynpyrve gedopmaumm TexHonornye-
CKOM CUCTEMbI M M3HOC MHCTPYMeHTa. [ns pasHbix ctaguin obpaboTtkm k=0,3+0,4 no gaHHbIM [2];
IT; — ponyck Ha BbINOSTHAEMbIV pa3mep.

Mopaya Ha 3y6, gonycTMMas MO TOYHOCTMK:

I3 tga
sin(90—(a+v))

AzZmaxS (Sz’ tmax; cTi)_AZminS (Sz’ tmin, c7/)

kITi—Zmaxtr (tmaw oj, /zmax) sin(90+a.)cosy

Sz<

0,1. (1)

Ha puc. 6 nokasaH rpadumk M3MeHeHust 4ONyCTMMOWN Nogadn no TOYHOCTU C POCTOM MIoLaAKnN 13-
Hoca d¢pesbl oT 0 go 1,6 mm, npu D=125 mm; t=1, 3,5, 5 mm; B=75 MM; ;=1380 MIlla, h=80 mwm,
IT=12.
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Puc. 6. 3aB1CcMMOCTb AOMYCTUMBIX Noday Ha 3y6 Ans pasHbIX BENUYMH NMOLLAA0K 3aTynrneHuni
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Kak BngHO n3 rpadukoB ¢ poctoM usHoca oT 0 go 1,6 MM gonyctumas CKOpOCTb nogayu
YMEHbLLAETCs B HECKONbKO pa3. Ha rpadumkax nmetotca otTpuuaTtenbHble 3HaYeHNs, KOTopble roBOPSIT
O TOM YTO C 3TUMU KpUTEPUAMW 3aTynneHust opesbl HEBO3MOXHO AOCTUYb Tpebyemon TOYHOCTH,
HY>KHO OrpaHNYNTBCA Y4aCTKOM KPUBOW COOTBETCTBYHOLLUM MOSIOXUTENBHBIM 3HA4YEHMsIM Noday Ha 3y6
(B paHHOM criyyae BO3MOXHbI nogaym npulz=0,05...0,4 —0,6 mm).

Hwxe nokasaH doparMeHT Tabnuubl Noaad aAns 4YacToBor ctaaum obpaboTku.

dparmeHT Tabnuubl Nnogay ons Ynctoeom obpaboTkm

i — Yucno | Hlupuna Ksagurer 10
3 , MM
(pess, | 2YOPer | dpesepos) TyOmmia | —5pe =005
D mMu, 10 ¢pessl z, | anwsa B, | pe3anus Pasmep, 1o, MM
210 MM, J10 80
0.75 043 034 0.16
1 035 022 0.12
200 20 120 2 0.16 0.12 0.05
35 0,09 0,07 0,03
5 0,06 0,05 —
3aknoyeHue

Takum obpasom, Oblna nocynTaHbl CKOPOCTM Nofdad Ha 3y6 AN pasHbiX BENWYMH Niowanok us-
Hoca chpe3 1 nepexooB — YEpPHOBbLIX, MONTYYNUCTOBLIX, YACTOBbLIX M OTAENOYHbIX, KOTOPblE NO3BONAT
TexHonory unu B nakete CAlP nogbupatb pexumbl pe3aHusa ans obpaboTkm getanu ¢ pasnnyHbIMm
TEXHONOrMYECKUMN KPUTEPUSIMU 3aTYMIEHNS.
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