Jlabopamopuas paboma Ne 1
OuneHka BJIAMSTHUS KECTKOCTH TEXHOJOTHYECKOi cCHCTeMbl HA TOYHOCTD
MeXaHU4YecKoii 00padoTKu

Teoperuuyeckasi 4acThb

Texuonoruueckas cuctema CITU/] (cTanok, nmpucnocoOeHUe, HHCTPYMEHT,
JIeTajb) MPEICTABISICT COO0M YIPYTyIO CHCTEMY, B KOTOPOI BIMSHUE CHII PE3aHMUSI
W 3aKpEIUICHHs, WHEPIHOHHBIX M JAPYIHX CHJI TPUBOAUT K OOpa30oBaHUIO
norpenHocter Gopm 1 pazmepoB 00padaThIBAEMBbIX JI€TaleH.

Ha pucynke mnpeacrtaBieHbl ABE CXeMbl OOpaOOTKHM IMWJIMHAPUUECKOMN
JIeTalli: C 3aKpEIUICHHEM & yenmpax («a») U 6 TPEXKYJauyKOBOM TOKAPHOM

nampone  («0»),  KOTOpbIE  WUIIOCTPUPYIOT  BO3HHUKAIOIIME  YNPYTHE

nedopmaru A y, 4 TaKKe OOYCIIOBJIEHHBIE MMM IHOTPEHIHOCTH (DOPMBI JETAIH

(6oukoobpasnocmev 1 KOHYCcOOOPaAZHOCMD).

a) obpaboTka e yeHmpax 6) o6paboTka 8 nampoHe
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BosHuKatoLme nckaxeHus opMbl agetanei nocne obpaboTku

o

Pucynok 1 Cxembl GopMHpPOBaHUS MMOTPEUTHOCTEN OT ynpyrux aedopmariuii.

Yupyrue aedopmanuu A y OOYCJIOBIIEHBI OT)KaTUSIMH OCHOBHBIX Y3JIOB U

OTNIETPHBIX JJIEMEHTOB TEXHOJIOTHYECKOM CHCTEMBI, a TakKe KOHTAaKTHBIMU
nedopmanusamMu U B obmeM ciydae MoryT pocturath 10 20...40% ot cymmapHOit

MOTPEIIHOCTU 00PaOOTKH.



HecrabunpHocTh cvil pe3anus (M3-3a KoOJeOAHWH CHUMAEMOro IPHUITycKa
TBEPJOCTH MaTepHajia Jake B Tpejeiiax o0pabaThiBaeMOH NapTHUW JeTalieil),
pa3MyHasl JKECTKOCTh JIeTalu pu 00paboTke (B KaXKIblii M3 MOMEHTOB BPEMEHHU
00pabOTKH MOBEPXHOCTH JACTAIH) - 00YCIIaBIUBAIOT M HEPABHOMEPHOCTD YIIPYTHX
nedopmarmii.

JIns KONMMYECTBEHHOW OICHKH YIPYrux jaedopmaiuii TEXHOJOTMYECKON
CUCTEMBbI UCTIONB3YIOT MOHSTHUS HCECMKOCHb U NOOAMIUBOCHb.

JKecmxocmuio cucmemsl Ha3bIBAETCS CIIOCOOHOCTh CHUCTEMBl OKAa3bIBaTh
COMPOTUBJICHUE AEHOPMUPYIOITUM CHUJIAM.

[To A.IL. CoOKOJIOBCKOMY, J#CeCmKOCmb MEXHOI02UYECKOU CUCMEMbl
ONPEAEIACTCS KaK OTHOIIEHUE COCTABJISIOUIEH CUJIbI PE3aHMsl, HAIIPABJICHHOU 110
HOpMaJIM K o0OpabaThiBaeMOM MOBEPXHOCTH, K CMEIICHHUIO PEXYIIEH KPOMKHU
WHCTPYMEHTA OTHOCHUTEIILHO 00pabaThiBaeMOW MOBEPXHOCTH 3arOTOBKH B TOM K€

HaIpaBJICHUH.

P

Y

J cucm
Y

IT'ne J.., - KECTKOCTh TEXHOJIOTHUECKOM cHcTEMBI, HImM;

P, - paauanbHasi COCTaBJISAIONIAs CUJIbI pe3aHus, H,

Y - ynpyrue nedopmanuy TEXHONOTMYECKOH CHCTEMBI (CMEIIEHHE peskKymieh
KPOMKH UHCTPYMEHTA), MM.
Jns ygoOcTBa pacyeToB YacTO MCIOJIB3YeTCS BeIMYMHA OOpaTHas

YKECTKOCTH, KOTOpasi HA3bIBAETCS nOOAMIUBOCHIBIO.
Ilooamausocmo Texnonorundeckout cucrembl CITN/ - cnocoOHOCTB 3TOM
CUCTEMBbI yIIpyro AehopMUpOBaThCS MO JSHCTBUEM MPUKIIAABIBAEMBIX K HEH

BHCIIHUX CHIJI.

cucm
CymMmapHasi TNOJNATIMBOCTh CHCTEMBbI (HOPMHUPYETCS M3 MOAATIUBOCTEHN

3JIEMEHTOB TEXHOJIOTMYECKON CUCTEMBI.
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OTKya )KeCTKOCTb CUCTEMBI OYIET paBHa!
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cucm cm np uncmp dem

’KecTKoCTh- BeJIMYMHA HEITOCTOSTHHAS J # const

Py - paccuutsiBaeTcs 1o ¢popmynamMm TEOPHUH PE3aHus, a BEIMYNHA Y ONPECNIAeTCs
IKCIIEPUMEHTAIBHO.
Jem - KECTKOCTh CTaHKa U T. [I.
W — noznatnuBocTk (BenMYnHA, 00paTHAs )KECTKOCTH).
JKecTKoCcTh HOBBIX CTaHKOB TOKapHOW rpymmbl coctaBiseT Jen=20000-40000

H/mm, nns HekoTopblX THNOB CcTaHKOB Jom=100000 H/mm (nmmdoBaibHbIE WU
KOOPAMHATHO-PACTOYHBIE CTAHKH).

Takum 00pa3oM, MOTPEHIHOCTH OT YHOPYrux JAedopmanuii 3aBUCAT U
OTPEAEACTCS KECTKOCThIO TeXHOJIornueckoi cuctembl CITU/I.

B npakTtuke pacueToB yUUTHIBAIOT TOJIBKO #00AMIUBOCHb CTAHKA U
oOpabaTbkIBaeMoOM JIeTalin, TaK KaK OCTaJIbHBIE COCTABJISIONINE HE3HAUUTEIIbHBI 110
BEJINYMHE.
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Bemuuuna  ynpyeux  degpopmayuii  oOpabaTbiBaeMbIX — AeTaieil B
3HAYNTEIHLHON CTETIEHU 3aBUCUT OT CXEMBI 00pabOOTKH, €€ MOKHO pacCYUTaTh IO
W3BECTHBIM 3aBUCUMOCTSIM U3 Kypca COTIPOTUBIICHUS MaTEPHAIIOB.

Hanpumep, Ans 3aroTOBKH, 3aKpEIUICHHON 6 nampone W TONIEPKUBAEMO

3aIJHUM HOCHTPOM, MAKCUMAJIBHBIC YIIPYIUC I[e(bOpMaHI/II/I OIIPCACIIAIOT IIO
dbopmyre:
Pyl3
Y()em =
100EJ

rae, |- nuHa 3aroToBKH, MM;

E- moayns ynpyroctu 1-ro pona, H/wwv’;

J- MOMEHT WHEpHHMH TIONMEPEYHOr0 CEYCHHs 3aroTOBKH, mm® (I KPyTJbIX
3aroToBoK J =0,05d*);

d- HOMUHANBHBIN IUaMETp 00padaThIBaeMO 3arOTOBKHU (JI€TaNN), MM.



Torma xecTkocTh 00pabaTbIBaeMoOii feTanu OyAeT paBHa!
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Bennuuny paouanvhot cocmasnsiowelt cunl pesanus P, pacCYUTHIBAIOT 10

omHoit m3 ¢opmyn: kypca “Teopust pezaHus” WM CHPAaBOYHHKA TEXHOJIOTA-
MaIIMHOCTPOUTES.

JI1s1 TOKapHBIX OIEepaLyii:

R, =C,S*t"HB",

rie Cy- oMIuprYecKuid K03()OUIMEHT;
S- momaua, Mmm/00;
t- ryOuHa pe3aHus, MM;
HB- TBepmocTs MaTepuana 3aroToBKH;
X, M, N- TOKa3aTeu CTENEHHU.

JKecTkoCTh BCEX COCTAaBISIONIMX JJIEMEHTOB TEXHOJIOTUYECKOW CHUCTEMBI,
KaK TPaBWIO, OMNPEACNSIOT JKCIMEPUMEHTAIBHO WJIM IO TACHOPTHBIM JaHHBIM
CTaHKa.

CpenHectaTuCTUYECKasT J>KECTKOCTh HOBBIX CTAHKOB TOKApPHOW TPYIIIbI
coctaByseT jem =20000-40000 H/mm (0o 100000 H/mm), a nas BeIpaOOTaBIINX
cBoii pecypc - menee 10000 H/mm.

Cnenyer pa3nuyaTh MOHATHS “CTaTUYECcKas >KECTKOCTh M “AUHAMUYECKas
KECTKOCTh”. Cmamuueckas sHcecmkocmsb OIICHUBACTCSI Ha HEPAOOTAIOIIEM CTaHKE
(B cratuke), a Ounamuueckas ocecmkocmv - Tpu pabortaromeM crtaHke (B
JTUHAMUKE).

OrneHka IMHAMHUYECKOM KECTKOCTH TeXHoJorndeckou cucremsl CITA ]
BO3MO>KHA OJTHUM U3 TPEX METO/OB!

® CmMyneHuyamozo pe3anus,
® NpsAMOIU U 0OPAMHOU NOOAYU,
® axmuueckol enyOuHbl pe3aHusl.



1.Memoo cmynenuamozo pezanusa (unu ycmyna) OCHOBAaH HAa MMHUTALIUH
KoJe0aHUN TMpuUIlycKa B PAa3JIMYHBIX CEUEHHUSX pEalbHONM 3aroTOBKU B
oOpabaTbiBaeMOll  MapTUM Ha  MPEIBApPUTEIbHO  HACTPOCHHBIX  CTaHKax
MOCPEICTBOM OOpabOTKH Ha JOCTaTOYHO KOPOTKOM YYacTKE MAaKCUMAaJbHOTO WU
MUHUMAaJIBHOTO JMaMETPOB MOCIEAHEH 3a OAMH pabouuil Xoa. DTO BIEUET 3a
co0Ol M3MEHEHHE CHJI pe3aHus M, CIEOBATENbHO, PA3INYHBIX YIPYTHUX OTKATHNA

TEXHOJIOTUYECKOU CUCTEMBEI.
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Pucynok 2 CxeMa onpeneneHus s KeCTKOCTH METOJIOM 00paboTkK  3arOTOBKH,
/ /
CMYNEeHYamo2o pe3aHusl. Te. dl - dz

Pa3HOCTh AMaMETPOB CTYNEHEW 3aroTOBKU M SIBISCTCA HOZPEULHOCHIbIO
UCXOOHOU 3a20mMO6KU, a Pa3HOCTh JIUAMETPOB CTYIEHEW mociae oO0paboTku -
no2peunHocmoio 06pabomxku oemaniu.
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OTHo1IeHNE IMOrpCIIHOCTH I/ICXO,Z[HOI\/'I 3aroTOBKH K IOrpCIIHOCTH

00paboTaHHOM JeTaau Ha3bIBAIOT YMOYHeHUueM, TTIOKa3bIBAIOIINM, BO CKOJIBKO pa3

cTaja TouHee 00paboTaHHas JeTallb (3ar0TOBKA):
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[TonyyeHHoe 3HaueHWE ymouHeHus WCIOIB3YIOT 3aTeM B (opmyne ans

pacuecTa HHHaMHqCCKOﬁ ’)KECTKOCTH TEXHOJOTMYECKOM CHUCTEMBI.
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2.Memoo npamoii u o0Opamnoil noedayu 3AKITIOYACTCS B WU3MEPEHUU
JTUAMETPOB 0Opa0OTaHHOW IMOBEPXHOCTH 3arOTOBKH IIOCNie mpsMoro d,
00paTHOTro X0J10B Oy, Pa3HOCTh KOTOPBHIX MPUHUMACTCS KaK YIABOCHHAS BEIMYMHA
CMEILECHUN PEeXyIIEH KPOMKH MHCTPYMEHTA IOJ BIMSHUEM YIPYTMX OTKATHU B

CHCTCMC.
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Pucynok 3 Cxema onpenesieHus ’KECTKOCTH METOJIOM NPAMOU U

obpamuou nooavu.

JIeliCTBUTENBHO,  Pa3HOCTh  JAMAMETPOB,  OOYCJIOBIIEHHAs  YIOPYTrUMU
nedopMalusaMU M3-3a Pa3IMYHBIX CHJI PEe3aHUs MPH MPSMOM U OOpaTHOM XoJax
WHCTPYMEHTA, U €CThb yIpyrue aedopMaiuu CUCTEMBI:
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OTHoIlIeHUe paanaibHON cocTaBisttomiei cuibl pe3anus (Py) k nedopmarmu

U €CTb )KCCTKOCTb CUCTCMHBI.
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3.Memoo ¢hakmuueckoii 2nyounvl pe3aHus OCHOBAH HA YCTaHOBJICHUU
(dakTHYecKo TTyOMHBI pe3aHUs Ha BHIMOJIHIEMON onepaliy (WK epexoe).

CYHIHOCTB MCTOJUKH 3aKJII04YacTCA B HpeI[BapI/ITCJIBHOI?I 00TOUKE PICXOI[HOﬁ

3aroToBKH B Hekotopsii pasmep (41| mocie wero mpomseomutes yeraHoBka “Ha
HoNb” nuMmOa cranka. Jlamee mo nuMOy YCTaHaBIMBAIOT 3aJaHHYIO TIyOUHY

pe3aHus:
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Pucynok 3.4 Cxema ornpeiesieHus: )K€CTKOCTH IO METOY
Gaxkmuueckotl enyOuHbl pe3aHusl.
IIpu u3MepeHuH OKa3bIBAaeTCsl, YTO IMOIYyUCHHBIH AMaMeTp 3aroToBku

oTMYaeTcs OT 3amaHHoro (W3-3a ympyrux gedopmaruii  CHCTEMBI), T.C.
(daxTuyeckas riiyouHa pe3aHusi OyJ1eT COCTaBISITh
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PasHocTh 3amaHHON (TeopeTHyecKoi) U (haKTUYECKON TITyOWHBI pe3aHus U
OylneT XapakKTepu30BaTh BEIWYUHY YOPYrux nedopManuii TEeXHOJIOTHYECKOU

CHUCTCMBI.

a JTMHAMHUYICCKas JKECTKOCTb CUCTCMbI OIIPCACIIACTCA N3 OTHOIICHUSA
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HpI/I HeO6XOI[I/IMOCTI/I yu€Ta OTACJIBbHBIX COCTABJAIOHNIUX JKCCTKOCTHU
(HOI[aTJ'II/IBOCTI/I) TEXHOJIOTUYECKOM CHCTEMBbI (HaHpI/IMep, OLEHUTL XECTKOCTH
KOHKPETHOI'O CTaHKa) CIICOAYCT BOCIIOJIB30BATHCA (l)OpMy.HaMI/I COIIPOTUBJICHUA
MaTcpuaJIoB (I[HH OLCHKHN XCECTKOCTHU HIJIIN NONOAATIMBOCTHU I[eTaJ'H/I), a 3aTcM

BBIPA3UTh HHTEPECYIOIIYIO COCTABIISIONIYIO *KeCTKOCTU cucTembl CITU/I.
YcraHoBneHue gakmuueckoli KECTKOCTU CTaHKa J.. (Ha JaHHBIA MOMEHT

BpPEMCHH U IIPUMCHUTCIIBHO K I/ICHOHI:ByeMOI\/'I CXCMC 633Hp0BaHI/IH) OIIpCALCIIACTCA

KaK IPOLIEHT OT HOBOI'O CTaHKa J,, .
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Jicm.
B o0uieM ciydae, 11 yMEHBIICHUS YIpyeux omaicamutl B TEXHOJIOTUYECKOM
cucreme CIIN/I cnenyer:
a) YMEHBILUTh YUCIIO CTHIKOB B TEXHOJIOTHYECKON CUCTEME,
0) KUCIIOJIB30BAThH «IIPOTUBOIOJIOKHBIC» CXEMbI PE3aHNUs,
B) IPUMEHSATH ONTHUMAJIbHBIE PEKUMBI 00PaOOTKH,

F) HCIIOJIB30BAaTh IIOJBHUXHBIC NI HCIIOABUKHBIC JIFOHCTEI.



MPaBWIBHOM BBIOOPE 8apuanma uHOUBUOYAIbHO20 3A0aHUs . U COOTBETCTBYIOIINX
nmapamMeTpoB 0O0pabOTKH, TO KOTOpPHIM Jajee OyneT BBIMOJHEH BHUPTYAIbHBIN

CyIIHOCTh

HKCIIEPUMEHT.

Pacuer TexHOJIOrH4ecKOM HAJAAKH
JaHHOW 4YacTu J1abopaTOpHOW PpabOTHI

BapuaHTbl HHIMBHAYAJIbHBIX 3aJaHUH.

3aKJII049acCTCsA

Br100p BapuaHTa 3a1aHUS BBIIOIHSICTCS 10 YKA3AHUIO NPEenooasamelis.

Ne | MeTon OLleHKU Huametp u Pexxumbl 00paboTKH
/1 KCECTKOCTH AIMHa ['youna IMogaua, MM Yacrora
00paboTKH, MM | pe3aHusi, MM BpalICHUs,
mun
1 1 40/300 2,0 0,1 800
2 1 42/350 2,5 0,2 600
3 1 44/320 19 0,12 750
4 1 46/360 2,2 0,24 1000
5 1 48/370 2,0 0,1 800
6 1 50/380 2,5 0,2 600
7 1 32/260 19 0,12 750
8 2 34/270 2,2 0,24 1000
9 2 36/280 2,4 0,14 800
10 2 38/300 2,3 0,1 600
11 2 40/320 2,0 0,2 750
12 2 42/360 2,5 0,12 1000
13 2 44/340 19 0,24 800
14 2 46/380 2,2 0,14 600
15 3 48/400 2,3 0,1 750
16 3 30/220 2,0 0,2 1000
17 3 30/240 2,5 0,12 800
18 3 32/280 1,9 0,24 600
19 3 34/290 2,2 0,14 750
20 3 35/300 2,3 0,1 1000
21 1 42/280 1,6 0,1 800
22 1 421320 2,1 0,2 600
23 1 44/300 1,8 0,12 750
24 1 45/340 2,1 0,2 900
25 1 46/360 2,0 0,12 800

[Mpumeyanue: TBepaocTh 00pabdaTeiBaeMoii 3arorosku HB180-200.




MeToauKa 3KCIIePUMEHTAJbHBIX HCCACA0BAHUN

s 8b1noHeHUs OAHHOU 1AOOPAmMoOpHOU pabome HeobX00UMo cledyioujee
obopyoosanue u CTO:
1. ToxapHO-BUHTOpE3HBIN cTaHOK Moa16K20),
2.Pe3en ¢ miiacTUHKOM U3 TBepaoro criaBa T30K4,
3.06pabarsiBaemas 3arotoBka guamerpom 30-50 mm, qmuHOM 250-400 MMm.
4 Marepuan: Cmans 45 I'OCT1050-88.

Cxema ycmarnosKu: B IIaTPOHEC C ITOKATUCM 3aTHUM LICHTOM.

Cpeocmea usmepenuii: Muxkpometrp MK 25-50 'OCT

JInuernka 0-500 MM

IlopsiioKk MpoBeleHUs] ONbITA:

1.YcraHoBuTh 00pabaThiBa€MyI0 3ar0TOBKY Ha CTaHOK,

3aKpEINUTh B TPEXKYJIAYKOBOM MATPOHE U MOIKATh 38 JHUM LICHTPOM.

2.BbIOpaTh 3a/1aHHbIE PEKUMBI 00PaOOTKU

(rmyOMHa pe3aHus — MM, HoJada - ___MM/00, 4acTOTa BpallleHus IIIUHACIS — _ MUH ).
3.YcraHoBuUTH (IOABECTH) pe3el] K 00padaThiBaeMOM 3aroTOBKE.

4 VI3mMepuTh AuaMeTphbl 3arOTOBKU B JIBYX CEUEHUAX Nepes 00padoTKOiA.
5.BxirounTh aBTOMaTHYECKYIO TI0/1a4y U BBIMOJIHUTH 00pabOTKY MOBEPXHOCTH.
6.13meputh tuameTpbl 00pabOTaHHOM JIeTalld B TEX )K€ CCUCHMSIX.

Copaep:xanue oTyeTa

1.Ha3Banue u menb paboThI.
2.XapaKTepucTUKa IKCIepuMeHTalbHOro obopynosanus u CTO.
3.Pe3ynbTaThl SKCIEpUMEHTA U pacyeTa.

4.BBIBO/IBI 10 BBITTOJIHEHHOM JTaOOpaTOpHOM padoTe.

KOHTpOJII)HI)Ie BOIIPOCHI
1 .IIpy4rHBI ¥ CYIIHOCTh YIPYTHUX JePopMalldii TEXHOJIOTHYECKOM
CUCTEMBI.

2.KecTtkocTh 1 noaaTiIMBOCTb CUCTEMBI.



3.CyuiHOCTh OLIEHKH JUHAMUYECKOU XKECTKOCTU MO METOAY
CTYIIEHYATOTO PE3aHUS.

4.CymHOCTh OIEHKH TUHAMUYECKON JKECTKOCTH MO METOY MPSIMOU U
oOpaTHO# TToauHn.

5.CyuiHoCTh OIEHKH JUHAMHUYECKOH KECTKOCTH 10 METOY
(dhakTHIeCcKO! TITyOHHBI pe3aHusl.

6.BiusiHEE )KECTKOCTH TEXHOJOTHUECKOW CUCTEMBI HA TOYHOCTD
MEXaHUYECKOM 00pabOTKH 3ar0TOBOK Ha MPEABAPUTEIIHHO HACTPOCHHBIX

CTaHKax.



Jlabopamopuas paboma Ne 2
OneHka BJAMAHHUSA PAa3MEPHOT0 H3HOCA PEKYlIero HHCTPYMEHTA HA TOYHOCTh
MeXaHNn4ecKoil 00padoTKM.

Teoperuuyeckasi 4acThb

[IpyuriHaMU pa3MEepHOTO H3HOCA PEXYIIMX HWHCTPYMEHTOB SIBJISIETCS
mpeHue cmpyxcKu 0 TMEePEIHIO0 MOBEPXHOCTh HHCTPYMEHTA U mpeHue €ro 3a0Hel
nosepxrHocmu 00 06pabaThIBAEMYIO TIOBEPXHOCTH JICTAIIH.

W3nammBanue NpoUCXOIUT U MO 3aJHEH U MepeAHe MOBEPXHOCTH (Pexe).
DTO NMPUBOJIUT K TOMY, YTO MpU 00paboOTKe napmuu Oemanetl BbIACPKUBACMbIN
pa3mep OyJeT MOCTENEHHO YBEINYUBATHCS (pa3Mep MepBoi eTaiu OyayT MEHbIIIE
MocJieTHEN Ha BEJTMYUHY Pa3MEpPHOTO U3HOCA).

W3Hoc ompenenser Mepuoa CTOMKOCTH PEXYIIEro HHCTPYMEHTA, a €ro
BCIMYMHA 3aBUCUT OT XapakKTepa TEXHOJOTHYCCKOW ormepanud (4epHOBOMA,
MOJYYMCTOBOW WJIM YHCTOBOK).

3a KpUTepUil U3HAIIMBAHUS B IPAKTUKE MPUHST USHOC NO 3A0HEll

noeepxHocmu peXKymero HHCTpyMCHTA u .
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Pucynox 1 Cxema ¢hopMHUpOBaHUS MOTPEITHOCTH OT Pa3MEPHOTO U3HOCA

Ha TouHOCT, 00pabOTKH BIHSET H3HOC U essus WHCTPYMEHTA B
HAIpaBJICHUU TMEPHEHIUKYISIPHOM K 00pabaThiBaeMOil MOBEPXHOCTH, KOTOPBIN U

HAa3bIBAXOT pa3MeEePHbIM USHOCOM.



Kpumuueckue (npedenvbnoie) 3HaUCHUS Pa3MEPHOTO U3HOCA OTIPEACIISIOT
NEPHOJT MEXAY MEPETOUKAMH PEXKYIIET0 HHCTPYMEHTA WM K€ €ro 3aMEHBI.

O1teHKyY M3HOCA YA00HO XapaKTepU30BaTh 3aBUCUMOCTHIO Pa3MEPHOTO

HW3HOCA OT IIYTHU PE3aHUs U=f (L) .
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PucyHok 2 3aBHCUMOCTB W3HOCA OT IyTH PE3aHUS U=f (L)

Ha rpaduke (pucyHOK 2) MOXHO HaOIIO1aTh TPH OCHOBHBIX MEPHOA

IIPOTCKAHUA M3HOCA HHCTPYMCHTA.

nepuoj Hauanohoz2o usnoca U, wim yuacmox OA (B 9TOT IPOMEKYTOK
BPEMEHU MTPOUCXONT “TIpUPabOTKa” pexyIIEro MHCTPYMEHTA, €ro

npotsbkeHHOCTh L, =800 -7000 m);

IICPHUOd HOPMAIbHO2O I/L?HOCaU 2 WIH yYacmok OA na KOTOPpOM

sapucumocts U = f (L) omu3ka k nuuernoi (L, =30000-40000 m);

nepuoa  unmerncusHo2o (KatacTpo(UUEeCKOro) usHoca |—3, MOSIBJICHHE

KOTOPOIro CBUACTECIBCTBYCT O BOZMOXHOM ITOABJICHHUU 6paKOBaHHI>IX ,HeTaJIeﬁ 141

OMMACHOCTH Pa3pylleHusl PEXKYLIEro MHCTPYMEHTA.



Jns mepuona HopmanbHo20 u3Hoca MyThb pe3aHus L, ompenessoor o

KOHKPETHOM cxeme 00pabOTKH.

Hns mokapwou onepayuu yTh pe3aHus Ly:
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rae d- nnameTp o0pabaThIBaeMOil 3arOTOBKH, MM,
|- mmHa 06paboTaHHOM MTOBEPXHOCTH, MM;

S- nonaya, mmlo6;

V-CKOpPOCTh pe3anus, m/muH,

T- Bpemst paboThI pe3lia, MuH.

PaccmotpeB TpeyroapHuk ABD (CM.pHCYHOK) MOMHO BBIpa3duTh, 4TO
tgazB%D. OTy BENWYHMHY HA3bIBAIOT TAKXKE UHMeEHCUeHocmbvlo usHoca. OHa

XapaKTCPU3YCTCA BCJIMUUHOM OMHOCUMENbHO20 U3HOCA Uo, T.C. PasMCPHbLIM

M3HOCOM MHCTpyMeHTa Ha 1000 m nymu pezanus

U
U, =tgao=—72—. MKM/KM
L, -1000
VunThIBas BENMUUHBI OmHOCUmMensHo2o Yo u navansnozo usmoca Vs,

MO>KHO OIPEICINTD NOIHbIL pazmephbiil usHoc ¥ s Kakoif-mmbo LTHHEL MyTH

pesanus L,

LP
U=Uy+Uo s



JI1s1 IpoA0JIBHOTO TOYEHHS TOKapHbIMU pe3uamu (rpu L > 1000 m)

U=U, +UO%
WIH
Uu=u, +UO%
J{ns onepanuit ctporaHus
u=u, +UO%

rae | 1 B— cOOTBETCTBEHHO JJIMHA U MIKHPHUHA 00pabOTaHHOM U
MPSMOYTOJIBHON TTOBEPXHOCTH, MM;
S - mogaua Ha OQWH ABOWHON X0, Mm/08.x.

Jlng onepauuii mpoTAruBaHUs

U=u, +u01”—'

06
['ne | — mMHa NpOTATUBAEMOTrO OTBEPCTHSL, MM;
n -4rCJIO 3aroTOBOK B IIAPTHUH, ULNI.

Uy

B Ta6JII/II_[€ MNPUBCACHBI 3HAYCHUSA OTHOCHUTCIBHOI'O N Ha4YaJbHOI'O

UH H3HOCa I YHMCTOBOIO TOYCHHA WM paCTadWBaHUsS, KOTOPLIC HauboJiee 4acTo

BCTPCYAIOTCA B ITPAKTHKC.

Mamepuan H3noc
3a20MoB8KU UHCMpymenma HauaTeHEL U # | MKM OTHOCHUTEIbHBIN
Yo sicnlion

Cranp yraepoaucras T15KS6, 2..8 2..10

U JIETUPOBaHHAas T30K4

Cepplil uyTyH BK4, BK8 3...10 3..12
3aKan€HHbIN YyTyH 1IM332 10 8
(HB 400)

VYrnepoaucrsie u 1IM332 1.3 0,5..1,0
JIETUPOBAHHBIE CTAIN

L{BeTHBIC CIIIaBbI Anmas - 0,0005...0,001




Pasmepnbiii u3noc U mpeacTtaBiaseT MpakKTUYECKU MHTEPEC TOIBKO IS
orepanuii YuCcToBOM 0OpabOTKU M, B CIydae €ro 3KCIEPUMEHTATbHOW OILECHKU
(1 obecrnieueHUsl TOCTOBEPHOCTU PE3YJIbTAaTOB) CIEIYET UCKIIOYATh BIIMSHUE
TeMIepaTypHbIX Aedopmanuii pe3na (Hanpumep, OXJIaxKaaTh pe3el] BOAOH nepen

HU3MCPCHUCM IIOCJIC KAKIOTI'O OHI)ITa).

Torna skcnepuMeHTaNbHask BeMurnHa u3Hoca U MOKeT OBITh Oolpe/esieHa KaKk
Pa3HOCTh MEPBOHAYAIBHOW JJIMHBI pe3lia (10 ONbITa) U JJIUHBI pe3lla B KOHIIE

OIIbITA.

U

- Ipo - Ipi
e lpo u Ipj — COOTBETCTBEHHO JTMHA pe3lia 10 U MOCJIE OIbITa, MM

[Ipu o0OpaboTke peTtaseld MO METOAY aA8MOMAMUYECKO20 HNOJYYEHUs
pasmepoé BO3MOXKHA KOPPEKTHPOBKA HACTPOEYHOro pasmepa (pesibl, (pess,
nuindoBalibHbIE KPYTM U T.I.), YTO TMO3BOJISIET KOMIIGHCHUPOBAThH BIIHUSHUE
pa3MEepHOro U3HOCA Ha TOYHOCTb 00PabOTKH.

[Tpu 06paboTKe 3aroTOBOK METOJIOM HPOOHBIX pAbOYUX X0008 U NPOMEPO8
pa3oBasi yCTaHOBKa MHCTPYMEHTa HCKJIIOYAeT BJIMSHUE Pa3MEPHOTO HM3HOCA Ha
TOYHOCTb pa3Mepa, OJTHAKO, TOTPEITHOCTU (DOPMBI Oy YT UMETH MECTO.

CBOEBpEMEHHBI KOHTPOJb UX PAa3MEPOB MO3BOJSET MPUHUMATH PELICHUS
M0 KOPPEKTUPOBKE HATAJKU CTAHKA.

I[J'Iﬂ CHUKCHUS BJINAHUA pa3meproco u3Hoca PCKOMCHAYCTCA.

UCIOJIb30BaHUE 00JIee N3HOCOCTOMKUX UHCTPYMEHTOB;

npuMeneHueM paznnunbix COX;

FICTIONB30BAHIEM HHCTPYMEHTA C ONTHMAIbHOI reomerpueii (0= 8-15%);
HPUMEHSTh HHCTPYMEHT C JOBOJKOM TIO €T0 3a/IHEH MOBEPXHOCTH).

Hwh e



Pacuer TexHOJIOrH4ecKOM HAJAAKH

CymHOCTh J1aHHOM d4acTu JabopaTopHOil pabOThl 3akKioyaeTcss B
MPAaBWIBHOM BBIOOPE 8apuanma uHOU8UOYalIbHO2O 3A0AHUS U COOTBETCTBYIOIINX
nmapamMeTpoB 0OpabOTKH, 1O KOTOPHIM Jiajiee OyJeT BBINOJHCH BHPTYaIbHBIN
HKCIICPUMEHT.

Bp100op BapuaHTa 3aaHNs BBINOJHAETCS N0 YKA3AHUIO RPEn00asamelis.

BapunanTtel mHAUBUIYaJILHBIX 3aIaHUM.

Ne Jwnamerp u nnvHa Pexxumbl 00paboTKH
/1 o0OpabaTeiBacMOI TTIOBEPXHOCTH, I'mybuna [Tomaya, Yacrota
MM pe3aHus, MM/00 BpAIICHHUS,
MM Mun
1 40/300 2,0 0,1 800
2 42/330 2,5 0,2 600
3 44/315 1,9 0,12 750
4 46/360 2,2 0,24 1000
5 48/390 2,0 0,1 800
6 50/360 2,5 0,2 600
7 32/270 1,9 0,12 750
8 34/300 2,2 0,24 1000
9 36/300 2,4 0,14 800
10 38/330 2,3 0,1 600
11 40/360 2,0 0,2 750
12 42/360 2,5 0,12 1000
13 44/390 1,9 0,24 800
14 46/390 2,2 0,14 600
15 48/360 2,3 0,1 750
16 30/270 2,0 0,2 1000
17 30/240 2,5 0,12 800
18 32/240 1,9 0,24 600
19 34/270 2,2 0,14 750
20 35/300 2,3 0,1 1000




MeToauKa 3KCIIePUMEHTAJbHBIX HCCACA0BAHUN

s 8b1noHeHUs OAHHOU 1AOOPAmMoOpHOU pabome HeobX00UMo cledyioujee
obopyoosanue u CTO:
1. ToxapHO-BUHTOpE3HBIN cTaHOK MOa16K20),
2.J1Ba pesua ¢ rmactTuHKaMmu 13 TBepioro criaa T15K6 u T30K4,
3.00pabatpiBaemas 3arotoBka auametpoM 30-50 mm, mymro#H 250-400 MMm.
4 Marepuan: Cmans 45 I'OCT1050-88.

Cxema ycmaroeKu: B IIAaTPOHC C ITIOIKATHUCM 3aIHUM LICHTOM.

Cpeocmea usmepenuu: Jlnnerika 0-500 MM U cnenuagbHOE MPUCIIOCOOTIEHUE

JUTS U3MEPEHUS JITTMHBI PE31I0B (CM.pUCYHOK 3).

Pucynox 3. Cxema npucnocoOieHus 1isi u3MEPEHUS JNTMHBI PE3II0B;
1 - uaaukarop yacoBoro tumna (reHa aeiaeHus 0,001 mm); 2 - peserr;
3 - BUHT; 4 — YCTaHOBOYHBIE DJIEMEHTHI.



IlopsiioK MpoBeaeHUs] ONbITOB:

1.YcraHnoBuTh 00pabaThiBa€MyI0 3arOTOBKY Ha CTaHOK,

3aKpENHUTh B TPEXKYIAYKOBOM ITATPOHE M MOHKATh 38 THUM IIEHTPOM.
2.YCTaHOBUTH 3aJJaHHBIC PEKUMBI 00PA0OTKHU (no unousudyanvromy eapuannty)
(rmyOuHa pe3aHus — MM, Ilojada - MM/00, 4acTOTa BpalleHUsl IIMUHACISI —
_MMH_l).

3.3mepuTh AnuHy nepBoro pesia nepea oopadboTKoM.

4.Y CcTaHOBUTH MEPBBIN pPe3ell B pe3lie/iepkaTellb CTaHKa U MOABECTH €T0 K
oOpabaThIBaeMoOii 3arOTOBKE.

5.BximtounTh aBTOMaTHYECKYIO TT01a4y U BBIMIOTHUTE 00paO0TKY MOBEPXHOCTH Ha
33% ot 3agaHHON JITMHBI 00PaOOTKHU.

6.0OCTaHOBUTH CTAHOK, CHSATH PE3€Il U UBMEPUTD €T0 JTHHY.

7.CHOBa YCTaHOBHUTH ITEPBHII pe3ell B pe3lieAepKaTeIh CTAHKA U BBITIOJHUTH
00paboTKy MOBEPXHOCTHU Ha 66% OT 3aJJaHHON JIIMHBI OOPaOOTKHU.

8.0OCTaHOBUTH CTAHOK, CHATh PE3€I] U UBMEPUTH €I0 JUTUHY.

9.CHOBa yCTaHOBHUTH MEPBEII pe3ell B pe3lieAepiKaTeIb CTAHKA U BBITIOJHUTH
00paboTKy OBEpXHOCTH Ha 99% OT 3aaHHOM JUTMHBI OOPaOOTKHU.
10.0cTaHOBUTH CTAHOK, CHATh PE3€L] U U3MEPUTH €T0 JJIHHY.

11.I1TynkTsl 3-10 BBITOIHUTH UCTIOIB3YsI BTOPOU pPE3ELl.



AHaJIM3 pe3yJIbTATOB M NOCTPOCHUE I'PA(PUKOB

C ucnonbp30BaHUEM 3aBUCUMOCTEN MPUBEICHHBIX B TEOPETHYECKOH YacTH
JTAHHOM J1abopaTOpHOM PabOThI, & TAKIKE IKCNEPUMEHMANbHBIX JTAHHBIX

3amoJIHsIeTCs Ta0IuIa

Hcnonvsyemwiii pezey T15K6 (nepswiii) T30K4 (emopoti)

HAnnHa obpaborannoro | q/3 | o3l | | 131 2/3 | |

yJacTka I , MM

I1yTh pe3anus L

Pa3mepHsIii n3HOC u,
MM

TpeOdoBanus k opopMIIeHHIO OTUYETA

Coaep:kaHue oT4eTa
(opopmasiemcs 6 yuenuueckol mempaou)

1.Ha3Banue u 1eiap paboTHI.
2.XapakTepUCTUKA IKCIIEPUMEHTAJILHOTO 000pYyIOBaHUS U

CTO.

3.Pe3ynbTaThl 3KCIEpUMEHTA U pacyeTa (rpauku 3aBUCUMOCTEN
pasmepHoro u3Hoca ot mytu pe3anus Ul= f(L) u U,=f(L)) nnsa o6oux
pe3LoB.

4.BBIBOJIBI 110 BBIMOJIHEHHOM JIaOOpaTOpHO padoTe.

(3akmroueHHE 00 ONTHMAILHOM BapHaHTE Pe3lia).

KoHTposbHbIE BONIPOCHI

1. [Ipy4uHBI U CYIIHOCTHh PA3MEPHOIO U3HOCA PEXKYIIUX UHCTPY MEHTOB.

2. Tpu nepuojia U3HOCA B 3aBUCUMOCTH OT MyTH PE3aHUs.
3.Cy1HOCTh MOHATHS "OTHOCUTEIBHBINA U3HOC".
4 IlocnenoBaTeabHOCTh CPABHEHUS IBYX TOKAPHBIX PE3LOB MO KPUTEPUIO

PasMEPHOro U3HOCa.



JlaGopaTopHnas padora Ne 3
OuneHnka BJANSAHUSA TEIJIOBBIX JeopManuil TEXHOJOTHYECKON CUCTEMBbI
HA TOYHOCTh MEXaHU4YeCKOH 00padoTKu
Heap pabdoTbl: H3yuYeHHE METOJUKU pacueTa TEIUIOBbIX JedopManuii
TEXHOJOTUYECKOU CUCTEMBI.
Teoperuuyeckasi 4acThb

Hcemounuxkamu mennogvloenenusi B TEXHOJIOTUYECKON CUCTEME SIBIISIFOTCS:

® TpPEHUE CTPYKKH O NEPETHIOI0 MOBEPXHOCTh PEXKYIIIETO MHCTPYMEHTA,

® TpEHUE 3aJHEN MOBEPXHOCTH PEXYIIETO HHCTPYMEHTA 10 00paboTaHHON

IIOBEPXHOCTH JETAJIN,
® [IOTEpU HA TPECHUE B MOJBIKHBIX MEXaHU3MaX CTaHKa (ITOIIIMITHUKAX,
3y0YaThIX mepeaavyax u T.IL.),

® TEIUIOBBIJICICHUE U3 30HBI PE3aHUS.

Beinensronieecss B 30He pe3aHus Temno yacTndHo yHocutes ¢ COXK, yacTuyHO
paccenBaeTcs B OKPYXKArOIEM MPOCTPAHCTBE JTyYEHUCITYCKAaHHEM U KOHBEKTHBHBIM
TEIUIOOOMEHOM, a TaKXKe IepelaeTcsi 3aroTOBKE M pexXylleMy HHCTPYMEHTY, a
TAaK)K€ CTaHKy. ODTO MNPUBOAUT K pPa30rpeBy CTaHKA, 3arOTOBKH M PEXKYILEro
WHCTPYMEHTA W HapyLICHUIO B3aUMHOIO IIOJOKEHHS 3arOoTOBKH M PEeXyIIen
KPOMKH HHCTPYMEHTA.

HauGosnbliee BAMSHUE HA TOYHOCTh MEXaHUYECKON OOpabOTKM OKa3bIBAIOT
TEIUIOBBIE JedopMaIlid PEXKYIIEro MHCTPYMEHTa U 00pabaThiBacMOi 3arOTOBKH;

BJIMSITHUCM OCTAJIBHBIX COCTABJIAIOIINX, KAaK ITPaBHUJIO, MOKHO Hp€H€6p€‘lB.

. A
Tennosvie deghopmayuu oopabamvieaemotl 3a2omoexu (Oemanu) — *5 3aBUCAT
OT KOJMYECTBA TEIUIOTHI, IMMOCTYIAIOMIEH B 3arO0TOBKY M3 30HBI PE3aHUs, MACChl U
yIeIbHON TEIIOEMKOCTH MaTepHalia 3aroToBku. KonmuecTBEeHHO OHU MOT'YT OBIThH

ONpeIENIEHEI 10 U3BECTHOM 3aBUCHMOCTH.
Am =ad(T_-T)

TJIe 0, - TEMIIEPaTypHbIH K03()(PHUIIMESHT TMHEHHOTO pacIIMpeHUsl MaTepraa
3arOTOBKH,

d - nnameTp 0OpabaThIBaAEMO¥ 3aTOTOBKH, MM;

T. ., T. - cooTBETCTBEHHO MCXOMHAS U Tekymas (B I-ii MOMEHT BpEMEHH)
TEeMIIepaTypa ACTaIH.



A
Tennosvie oeghopmayuu uncmpymenma ~ TH | IpUBOAST K yITTHHEHUIO
JIep’KaBKH, a CJIEIOBATEIHHO, K CMEIICHHUIO PEKYIINX KPOMOK U U3MECHEHHIO
pa3zMepoB (YMEHBIIEHNUI0) 00padaThIBAEMbIX JUAMETPOB, T.€. 00Pa30BaAHHUIO

MOTPEIIHOCTUA 00pabOTKH AeTaneil B MapTUH.
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Pucynok 1 Cxema ymMeHbIlI€HUS AMaMeTpa 00padaThIBAEMbIX JeTalled B
NapTHH U3-3a TEMIIEPATYPHOTO YJIMHEHUS pe3La.
3aBUCUMOCTh TEIUIOBBIX JedopMaluii pe3noB OT BpPEMEHU HUX PabOTH,

WUTIOCTPUPYET TMPOoIecC 00pa3oBaHUsI MOTPEIIHOCTH OOpabOTKM OT HM3MEHEHUS

pa3sMepoB NPUMEHSIEMOT0 HUHCTPYMEHTA.
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PucyHok 2 3aBUCUMOCTb TEIIOBBIX JedopMaliuii ”HCTPyMEHTA OT
BPEMEHU €ro paboThI.



Touka A Ha TpaduKe M COOTBETCTBYIOIIECE €if BPEMs '€ # MOKAa3bIBAIOT

MOMEHT YCTaHOBIICHUS Menio6020 pasHO8ECUs CUCTEMbL.
VYyactok OA, U3MEHSIOIHUNCS 110 SKCIIOHEHIMAIbHOMY 3aKOHY MOKET ObITh

OIIMCaH 3aBUCHUMOCTBIO.
I p 0.75 _ 05 -0.257;
A, =C=c,(-S)y” v’ 1-e ™
F

rae C- smmupudecknii kodgdumment ( C=4...4,5);
Ip- BBIICT pe3na, mu;
F- II01Ia/1b [TONEPEYHOTo CeYeHHs TeNa PesIa, My,

2.
o - TIPEeNIeN MPOYHOCTH 00padaTHIBAEMOT0 MaTepHualia IeTaiu, ke/mm’;

zdn
V- CKOPOCTb pe3anus,V = —— m/mun;
1000

t, S- cooTBeTCTBEHHO IITyOMHA Pe3aHUs U MTOAYa;

T - Bpemst paboTHI pe3na (10 TOUKu A ), MuH.

TermnoBoe paBHOBecue (IpU KOTOPOM TMPEKPAIIACTCs YJIMHEHUE DPE3IIOB)
HACcTymaeT mnpuMepHo uepe3 12...24 muwnym HempepblBHON paboThl, a obiiee
TEIUIOBOE PABHOBECHUE BCEU mexHoI02uueckou cucmemsl HACTyHaeT MPUMEPHO
yepe3 2-3 yaca paboThI.

[TpakTrueckn k€ B YCIOBUSIX MPOU3BOACTBA HEM30OEKHBI TEPEPHIBHI B
paboTe, MO3TOMY C Y4Y€TOM INIEPEepPhIBOB (CTAHOK M HMHCTPYMEHT YCIIEBAIOT

OXJIAJIUTHCS):

T
Maw
AT = ATH — Maw
T +7

Mawt np

/ _ maul
A T ATI/I —
T +7

Maw np

rac 4 maul 4 np - COOTBECTCTBCHHO IIPOAOJLKUTCIBHOCTD MAIIIMHHOTO BPEMCHHU U

BPEMEHU NIEPEPHIBOB, MUH.



Jns crudicenust 6nusHUs mennoevlx degopmayuii wactpymenta Ay, n

oOpabaTeiBaeMoii etanmu Arp HAa TOYHOCTH MEXaHUUECKOH 00pabOTKH

MPUMEHSIIOT: PAa3IMYHbIE CMa30YHO-0XIaXAAI0IINE KUIKOCTH.
[TorpemHocT 06paOOTKH, BEI3BaHHBIE TEIIOBBIMU JIe(OpMAIIUSIMUA MOTYT

nocturath 30...40% oT cyMMapHOI MOTPEIIHOCTH 00pabOTKH.

[Ipu 0OpaboTke cpeHEYTIePOAUCTHIX CTalIe TuaMeTpom 110 S0 MM, ux

memnepamyphsie oegpopmayuu MOTyT octurath 20-25 MKM.

Pacuer TeXHOJIOrHYeCKOH HAJIAAKH
CylmHocTh JTaHHOM d4YacTH JabopaTopHOil pabOThl  3aKioYaeTcss B
MPaBUWIBHOM BBIOOPE 8apuanma uHOU8UOYAIbHO2O 3A0AHUS U COOTBETCTBYIOIINX
napaMeTpoB 00pabOTKH, MO KOTOPBIM Jajiee OyIeT BBIMOIHEH IKCIIEPUMEHT.

Bp100op BapuaHTa 3a1aHNs BBINOJHSETCS 1O YKA3AHUIO NPEnoOasamens.
BapuanTsl 3aganuii

Ne ni/nn JAuamerp Ceuenune Pesxknmbl 00padoTKH
o0padaTbiBaemMoil Aep:KaBKU Iiy0una Monaua, Yacrora
TOBEPXHOCTH, MM pesna, MM pe3anmusi, MM/00 BpAaIleHHus,

MM MMH
1 40 16x20 2,1 0,1 800
2 42 20x25 2,4 0,17 600
3 44 25x25 1,9 0,12 750
4 46 20x25 2,1 0,17 1000
5 48 25x25 2,0 0,1 800
6 50 20x25 2,3 0,17 600
7 32 16x20 1,8 0,12 750
8 34 16x20 2,1 0,21 1000
9 36 20x25 2,3 0,14 800
10 38 20x25 2,2 0,1 600
11 40 25x25 2,1 0,21 750
12 42 16x20 2,3 0,12 1000
13 44 16x20 1,9 0,21 800
14 46 25x25 2,1 0,14 600
15 48 25x25 2,1 0,1 750
16 30 16x20 2,0 0,21 1000
17 30 20x25 2,3 0,12 800
18 32 20x25 1,9 0,21 600
19 34 25x25 2,1 0,14 750
20 35 25x25 2,0 0,12 1000




MeToauKa 3KCIEPUMEHTAJIbHBIX UCCJIeI0BAHUN

s 8binoHeHUss OAHHOU 1AOOPAmMopHoOl pabome HeobX00UMO cledyioujee
obopyoosanue u CTO:
1. ToxapHO-BUHTOpE3HBIN cTaHOK MOa16K20),
2.Pe3en ¢ mactuHKO#M U3 TBepAoro cimiasa T15K6,
Marepuan nepxkaBku pesua - Cmane 40 'OCT1050-88.
3.06pabarpiBacmas 3arotoBka guamerpoM 30-50 mm, mmumHo# 250-400 M.
4 Matepuan o6pabareiBaemoit 3arotoBku: Cmans 45 I'OCT1050-88.
Cxema ycmanosky: B IaTpOHE C TIOJHKATUEM 33 THUM IIEHTOM.
Cpeocmesa usmepenuii. Jluneiika 0-500 MM U crieniMaIbHOE MPUCTIOCOOICHUE

JUTSL ©3MEPEHUS JUTUHBI PE3I0B (CM.pUCYHOK)

1 2 4 3

Pucynok 3. Cxema npucnocoOnaeHus A1 U3MEPEHUS IJTMHBI PE3LI0B;
1 - uaaukarop yacoBoro tumna (reHa aeiaeHust 0,001 mm); 2 - peserr;
3 - BUHT; 4 — YCTAaHOBOYHBIE SJIEMEHTHI.
Ilopsa10K NPOBEAEeHH ONBITA!
1.3akpenuth 00pabaThIBa€MyIO 3aTOTOBKY Ha CTAHKE B TPEXKYJIAYKOBOM IMaTPOHE

U TIOKaTh 3aIHUM IIEHTPOM.
2.YCcTaHOBUTD 3aJjaHHBIE PEKUMBI 00paOOTKH (10 MHIMBUIYaTIbHOMY BapUAHTY)
(rmyOWHa pe3aHus — MM, IIoJaya - ___ MM/06, 9acTOTa BpAIIEHHs IIMHHACTS — _ Mun ).
3.M3meputh nnuny pesia nepes o0padboTKOM.
4.Y cTaHOBUTH MIEPBBIM pe3ell B pe3lieepkaTeslb CTaHKa U TTOJABECTH €ro K
o0pabaThIBaeMOi 3arOTOBKE.
5.BximtounTh aBTOMaTHYECKYIO TTO/1a9y M BRIMTOJIHUTH 00pabOTKY MMOBEPXHOCTH B
teuenuu 1, 3,5, 7 u 10 MunyT.

6.0OCTaHOBHUTH CTAHOK, CHATH PE3€Ll U U3MEPUTH €ro JuHy nocie 1, 3,5, 7u 10

MUHYT paboThI pe3lia.



TpeGoBanus kK 0(pOPMJICHUIO OTUYETA

Coaep:kanue oT4yera
(oghopmasiemces 6 yuenuuweckou mempaou)

1.Ha3Banue u 1eap paboThI.

2.XapakTepUCTUKa dKCHepuMeHTalbHOTO o0opynoBanus u CTO.

3.ITopsi0K MpoBeEHUS OTBITOB.

4 PacueTHas U SKCIIEpUMEHTabHAasg 3aBUCUMOCTH TEMIEPATYPHOTO
YIJIMHEHUS pe3lia OT BPEMEHHU €ro 3KCIUIyaTaluu.

5.BeiBoABI O 1a00paTOpHOM padore.

KoHTpo/bHBIC BOIPOCHI

1. IIprurHBI BOSHUKHOBEHHUS U CYITHOCTD TEILIOBHIX JehopMaliuit
TexHoaoruueckoi cuctembl CIIM]I; cTeneHb BIUSHUS €€ OTACIbHBIX

AJIEMEHTOB Ha TOYHOCTh MEXaHUYICCKON 00pabOTKH.
2. CriocoObl KOTUYECTBEHHON OIEHKH TEIJIOBBIX Aedopmanuii
oOpabaTbIBa€MOM 3arOTOBKHU M PEKYLIEr0 HHCTPYMEHTA.
3. Biusinue nponommkutenbHocTu nepepbiBoB, COX u pexxuMoB 00padoTKu
Ha BEJUYMHY TETUIOBBIX JedOopMallHii 3aTOTOBKH U HHCTPYMEHTA
4. PacueTHasi 3aBUCUMOCTb BEJIMYUHBI YJIMHEHUS PEXKYIIEr0 HHCTPYMEHTA.
5. BennunHa nHTEpBaia BpeMEHH J0 YCTAHOBICHHUS TEMJIOBOTO PAaBHOBECHS

WHCTPYMEHTA U Bcel TexHoJiornueckoit cucremsl CITA/L.



Jlabopamopuas paboma Ne 4
HN3yyeHue MeTOA0B HACTPOMKH METAJJIOPEKYIIUX CTAHKOB.

Teoperuuyeckasi 4acThb

JInst BBINOJIHEHHSI TEXHOJOTMYECKOM oOmnepanuyd HEeoOXOAMMO IPOBECTU
IPeIBAPUTEILHYIO HAJIAAKy (HACTPOIKy) 000pya0BaHHS.

Hanaokoti  HazpiBaeTCsl  MPOIECC  MOJATOTOBKA  TEXHOJIOTMYECKOTO
00OpyZIOBaHUSI M TEXHOJOTUYECKON OCHACTKM K BBIMOJIHEHUIO OINpPEACICHHON
TEXHOJIOTUYECKOU OIEpalnH.

Hananka (HacTpoiika) JNODKHa 0OECHeYMBATh TOYHOCTh OTHOCHTEILHOTO
JNBWKEHUS MHCTPYMEHTAa M 3arOTOBKU: PEXYIIMA HWHCTPYMEHT U 3aroTOBKa
JOJKHBI 3aHATh TPEOyeMO€ MCXOJHOE IMOJO0KEHHWE M BOCIIPOM3BOJAUTH 3aJaHHBIN
3aKOH OTHOCUTEIBHOIO JIBHIKEHHUS.

HcxonHoe  MOJNIOKEHUE  PEXKYUIEro  HMHCTPYMEHTa U 3arOTOBKHU
o0ecrieunBaeTcs HACTPOWKOM pa3MEpHBIX Leneil, a 3aKOH OTHOCUTEIBHOIO
JBIWKEHUS C TIOMOLIBIO HACTPOWKM KHHEMAaTHYECKHX ILENed TEXHOJIOIMYECKOU
CUCTEMBI.

B  pesynprare  BO3meiictBusg Ha  cucremy CIIMJ  pasnuusbIxX
TEXHOJIOTUYECKUX (PAKTOpOB (B YACTHOCTU: YOPYIMX OTXKATUH B CHCTEME,
pa3MEpHOTO H3HOCA, TEMIIEPATypHBIX JAedopMaluii) (pakThuyecKas TPaeKTOPHUS
JNBWKEHUS M TOJOXKEHUE PEeXKYIIEro HMHCTpyMEHTa OyIyT OTIMYaThCcsl OT
3aJJaHHBIX. B TpPOU3BOACTBE NPUMEHSIOTCA cmamuueckas W OUHAMU4ecKas
HACTPOUKH 000pYIOBaAHUS.

Cmamuueckaa Hacmpouika TEXHOJOTMYECKONW CHUCTEMBbI 3aKJIIOYaeTcs B
YCTAaHOBKE PEXKYIIUX HWHCTPYMEHTOB Ha 3a/JlaHHBIA pa3Mep M0 KamuOpam W
ATaJIOHaM Ha HepaOOTaloIEM CTaHKe. [[J1s 3TOro MpUMEHSIOT AeTaIN-3TaJIOHbI WX
crenuanbHble  KaJIMOpbl, KOTOpbIE  pacmoyiaraloT Ha  CTaHKE  BMECTO
o0OpabaTbiBaeMOM 3arOTOBKU U MO HUM BBIMOJIHSIOT YCTAHOBKY PE3LOB.



HacTtpoiika WHCTpyMEHTa Ha 3aJaHHBId pa3Mep MOXET BBIIOIHATHCS
HEIIOCPEICTBEHHO Ha CTaHKE , TaK U BHE €rO.

WHCTpyMEHT TOBOIUTCS 10 CONPUKOCHOBEHUS C MOBEPXHOCTBIO Kaaubpa U
3akpemrgeTcs. OTHOBPEMEHHO, YCTaHABIMBAKOTCS COOTBETCTBYIOIINE YIIOPHI.

[Tpu HacTpoiike cTaHka A 00pabOTKH IMIIOCKOCTHBIX 3arOTOBOK B KaYECTBE
YCTaHOBOYHOTO KaiauOpa 4acTo UCHOIB3YETCS HAOOp MEPHLIX NAUMOK.

B psne ciayyaeB 1 yCTAHOBKA HHCTPYMEHTOB IPUMEHSIOTCS CIIELIMAIbHbBIE
YCTaHOBOYHBIE MPUCIIOCOOJIEHUS C MHAUKATOPHBIMUA YCTPOUCTBAMM.

N3-3a nHamuums nedopmanuii B ynmpyroid TEXHOJOTHYECKOW CHCTEME,
3aBUCALIMX OT JEWCTBUS CHJI PE3aHMs], TEMIIEPATypHOIO PEXHMa CHUCTEMBI U
Apyrux (hakTopoB, pasmMep 0O0pabOTaHHOTO W3ZCNHs OKa3bIBaeTCs OoJblne (s
OXBATBIBAEMBIX MIOBEPXHOCTEH) UM MEHBIIE (U1 OXBATHIBAIOIIUX TTOBEPXHOCTEH)
TpeOdyemoro.

Jlns koMmneHcauuu M3MEHEHHsI (PaKTUYECKHX pPa3MepoB 00padaThIBaeMbIX
3arOTOBOK YCTaHOBOYHBIE KaJMOPbl WJIM 3TaJOHHBIE JETAlU IMPU CTATUYECKOU
HACTPOWKE M3TOTOBIIIOTCS C OTCTYIUIEHMEM OT YEpTEXa 3arOTOBKH HAa BEIUYHMHY

HEKOTOPOU MONPaBKU Anonp .

o o pacu
Pacuemnwiii  nacmpoeunwii  pasvep L, YCTaHOBOYHOTO  KanuOpa
ompenensiercs no Gopmyie:

pacu __ | 3a2
LPect = % + A

— “nonp

3ae
3nech LH - pa3Mep 3aroTOBKH, KOTOPBIM JOJIKEH OBbITh (PAKTUYECKU TOIyUeH

nocje oOpabOTKH, KOTJa HACTpOMKa CTaHKa BEIETCS MOCEPEIMHE TMOJisi JOMyCcKa
3arOTOBKH.
Lgae — (Lmin + I—max)
! 2
/1€ Liax ¥ Lmin- COOTBETCTBEHHO HAUMEHBIITUN U HAUOOIBIITUHN TTpeAeIbHBIC
pa3Mephbl 3ar0TOBOK I10 YEPTEKY);



Anonp MOMpaBKa, YYUTHIBAIOIIAs ympyrue aepopmanuu TEXHOJIOTHUECKON

CUCTCMBbI N HCPOXOBATOCTH IIOBCPXHOCTH ATaJIOHHOM ACTalikd, IIO KOTOpOﬁ
IIPONU3BOAUTCA HaCTpOﬁKa.

A =A+A+A,

nonp

roe A, A, Ay - cocraBifoNMe IMONPAaBKH, YYUTHIBAIOLIME COOTBETCTBEHHO
NEHCTBUE CHJI Pe3aHus, MEPOXOBATOCTh 00PadATHIBAEMBIX 3aTOTOBOK M BEIIMYUHY
3a30pa B MOIIAITHAKAX IIIITAHICIIS.

B ¢dopmyne 3Hak MUHYC IpUHUMAETCS Il cay4as 00pabOTKH Bajia, a 3HaK
TUTEOC - JJIST OTBEPCTHSI.
Ilpu oonocmoponnueii oopabomxe

Ilpu osycmoponneii obpabomre (00pabOTKE NHIMHAPUICCKUX ITOBEPXHOCTEH)
3HauCHUE A,, HaliJleHHOE 0 (popMmyJie, CIeNyeT YIBOUTH:

_h
j

B cBs3u ¢ TeM, 4TO ycmanoeka pesya no Kaiubpy OCYHIECTBISETCS

1

CONPUKOCHOBEHHWEM €ro BEpIIMHBI C TOYHOW TOBEPXHOCTHIO Kajaubpa W Tpu
00pabOTKe 3aroTOBKM TOJIOXKEHUE BEPIIMHBI pe3la ONpENeseT MOJ0KEHUE
BIIaJIMH HEPOBHOCTEH, HW3MEpPEHHBbI pa3Mep OKa3bIBaeTCs OoJibllie pa3mepa
KaJmOpa Ha BEIMYUHY
A,=R,,
rine R, - BbIcOTa MUKPOHEPOBHOCTEN, MKM.
[Ipu nBycTOpOHHEH 00pabOTKE 3HAUEHUE A, TAKXKE yABAUBACTCS

A, =2R,



[Ipu onHOoCTOpOHHEH 00paboTKe MoIpaBKa Az paBHa IOJIOBHHE

JMaMeTpaIbHOro 3a3opa (MpUHUMAETCS, YTO IIIHH/ENIb, HarPyKaeMbli YCHIIUEM
pe3aHus, CMEILaeTcs B TOPU30HTAIBLHOM HAINpaBJIEHUH OT pabouero Ha MOJOBUHY
JTMaMeTPaIbHOTO 3230pa) U 3aBUCUT OT THUTIA H MAPKH CTaHKa.

[Tpu nBycTOpOHHEH 00pabOTKE 3Ta BEIMUMHA YBAUBACTCSI.

[lpumep cTaTUYeCKOl HACTPOHKUM C HCHOJIB30BAHUEM IMAIOH-0emalu,
npuBeeH Ha pucyHke 1.

BOmaroHHble nogepxHocmu

x_ -

Pucynok 1 Cxema MHOTOMHCTPYMEHTAJIBHOM CTaTUYECKON HACTPOUKHU.

Tounocmv o06pabomku 3a20mo60K TIPU HCHOJb30BaHUM CTaTUYECKOM
HACTPOWKHU HE MPEeBbIIAET 8-9-T0 KBAIUTETOB. DTO MPUBOJUT K HEOOXOJAMMOCTU
JIOTIOJIHATh CTATUYECKYI0 HACTPOWKY JAMHAMHUYECKOH, MpoBOAsS A00aBOYHOE
pEryJIMpoBaHUE MOJOXKEHUsI MHCTPYMEHTOB U YIOpPOB IpH 00paboTKe NEepBBIX
3ar0TOBOK MapTHH.

3nauumenvHoe coxpawjeHue mpyooemMKocmu HACTPOMKUA TNpU YCTAHOBKE
WHCTPYMEHTOB [0 JTajoHaM, OCOOEHHO TMpPH MHOTrOpe3loBON 00padoTKe,
IpeIonpeaeisaeT MUPOKOe pacpOCTPaHEHNE 3TOTO METOAa B KPYITHOCEPUHHOM U
MaccoBOM Npou3BojAcTBax. K mpeumyiecTBaM 3TOro MeToia CjielyeT OTHECTU
TaK)K€ BO3MOYKHOCTb HACTPOMKH HMHCTPYMEHTAJIbHBIX OJIOKOB IO 3TajOHaM BHE
CTaHKa Ha CIEUUATbHBIX ONTHYECKHX YCTPOMCTBAX, UTO CYIIECTBEHHO MOBBIIIAET
TOYHOCTh HAaCTPOWKH U COKpAIIAeT IPOCTOU CTAHKOB NIpPH HAcTpoiike. Iloatomy
€ro UIMPOKO MPUMEHSAIOT NpPH MHOTOMHCTPpyMEHTaibHOM oOpabotke, s OL|
(oOpabaThIBatOLIMX IICHTPOB) M JPYTUX TUIOB cTaHKoB ¢ UITY.



Jlunamuueckana HacmpoiiKa 3aKJIIOYAETCS B OTHICKAHUU U OOECIEUYECHUU
BEJIMYKMHBI CMEIICHHUS [IEHTPA TPYIITMPOBAHUS (MaTeMAaTHIECKOTO OKUIanus) A,
OTHOCUTEIBHO KOOPJMHATHI CEPEIMUHBI MOJISI JOIycKa 00padaThIBa€MON E€TaNN 110
gepTexy 1d.

Ecnun Td coBmamaer ¢ mojeMm pacceWBaHHs JeTalieii B oOpabaThIBacMOi
naptuu, T.e. ¢ @, TOrAa OCHOBHOM 3ajadeil JMHAMUYECKOW HACTPOWKH SIBIIICTCS
A, =min,

J151s 3TOTO BHIOMPAIOT HEKOTOPOE KOJIMUYECTBO MPOOHBIX AeTajeit m=2-8 u
CTPOST JUIsl HUX TEOPETUYECKYIO KPUBYIO PACIIPEAEIICHHS C ITOJIEM PacCEUBaHUS

o, =60, .

—

Pucynok 2 Cxema JUHAMHYECKON HACTPOMKH.

B o6miem ciydae, noepewHocms HacmpotiKu ONEHUBACTCS Kak

2 2 2 .
A, =12 \/ Al TA,, TA,, - LIS IOCKUX OBEPXHOCTEH,

2
2 A 2
A, =12-[A7. +[ ”3% } + AL, - 11 noBepxHOCTEil BpaIeHNUS,

e, A, -IOrPENIHOCT PETYIMPOBAHUS HHCTPYMEHTA,

A,,, - TIOTPEIIHOCTh U3MEPEHU,

A, -CMEIICHHE IIEHTpa TPYNIUPOBAHUS TIOCIe OOpabOTKHM TPOOHBIX

JeTaJIen.



JluHamMuueckre MeTO/Ibl HACTPOHKHA MOTYT OBITh PeaIn30BaHbI:
® 110 MPOOHBIM 3ar0TOBKAaM C ITOMOLIBI0 pabouero kanuopa,
e 10 TMNpoOHBIM  3arOTOBKaM C  [OMOIIBIO  YHHUBEPCAIBHOIO
U3MEPUTEIILHOTO HUHCTPYMEHTA.

Jlis  3amaHHONW 4YEepPTE)KOM TOYHOCTH OOpabOTKM MapTUM 3aroTOBOK
HEJOCTAaTOYHO pAacCYUTaTh U OCYIIECTBUTH IIPAaBUJIBHYKO HACTPOMKY CTaHKA,
CIIEyEeT TAK)KE MOCTPOUTh Ouazpammy mounocmu 00paboTKH, KOTOpasi HO3BOJIET
JIOCTATOYHO TOCTOBEPHO IPOrHO3UPOBATH TOYHOCTH PAa3MEPOB.

B oOmem ciiyuae HacTpoiika Ha TpeOyemblii pasMep MO YEpTeXY AODKHA
IIPOU3BOAUTHCS HA CEPEUHY €T0 IOJIA JOITYCKA.

Ecinm  TexHonoruueckuid  mpouecc — CTaOWieH, TOrJa  M3MEHEHHE
HAaCTPOEYHOTO pa3Mepa CBA3aHO, NMPEKIE BCEro, C BIMSHUEM Pa3MEpPHOIO M3HOCA
MHCTPYMEHTA A, WU €ro TeIoBbIX aegopmauuii A, . IlepBbie 0OyciiaBIuBarOT

MOCTENICHHOE YBEJIWYEHUE pPa3MEepOB B oOpabaThiBaeéMOW MapTUU, a BTOpbIE —
YMEHBIIAIOT MOJIy4aeMbI€ Pa3MEpHI.

[losToMy ayisi  TpeAOTBpaAllleHUS] MOSABJICHUS  Opaka  HE0OXOIUMO
CBOECBPEMEHHO YyCTAaHOBUTb MOMEHT TpeOyeMol TOJHACTPOMKH CTaHKa U
MPOJIOJKUTEILHOCTh PA0OTHI MEX Y MOHACTPOIKAMH.

Iloonanaokoi (moTHACTPOUKO¥) CTaHKa Ha3bIBAIOT TIPOIIECC
BOCCTAHOBJICHUS  NEPBOHAYAIBHOM  TOYHOCTHM  B3aWMMHOTO  PACIOJIOKEHUS
PEXKYIIEro MHCTPYMEHTa U 00pabaThiBa€MOM 3arOTOBKH (J€TalN).

B npakThke BO3MOXHBI JBa Cly4asi COOTHOIICHUN MEXIYy pa3sMepHbIM
WU3HOCOM A, Y TEIJIOBBIMHU JiehopMaIisiMu A, .

Eciu A, Oonpmie A, (puUCyHOK «A»), Torja HACTPOMKY CTaHKa

nenecooOpasHee BBHITIONHATL HE Ha CEpeluHy Mojs jJomycka Td, a OJIuXKe ero
HIW>KHEW rpaHune El .



Bo BTopom cnyuae, korma A,

n

Oosbiie A, (TemioBbie aedopmaluu

npeobagaroT Ha/l pa3MEPHBIM U3HOCOM), HACTPOUKY CJIETyET BBITIOIHATE OJIMKE K
BEPXHEH TpaHUIle TOJIS JOITyCKa 1Mo 4epTexy ES .

Tak kak TerioBble AehOpMalMK HOCAT BPEMEHHBIN XapakTep, TO OoJjiee
MPEAMOYTUTEIPHON SBIIICTCSA cXeMa «Ay.

[TooToMy MOMEHT MOJHACTPOWKH CIIEYeT BBIABIATH CHCTEMATHYCCKHUMHU

3aMCpaMu.
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Pucynok 3 Jluarpammbl TOYHOCTH 0OpAaOOTKHU NApTUH J€TaIEH.

Bnusnue Ha mose paccesHus @ pa3MepoB 3aroTOBOK B 0OpabaThiBaeMOid
NapTHUM OKAa3bIBAIOT TAaKXE TaKUE TMapaMeTphl Kak. TPUITYCK UM TBEPAOCTh
MaTtepuana (ciaydaiHble (akTopbl), KoJIeOaHUs KOTOPHIX MPUBOJAT K KOJICOAHUSIM
YCWIMM pe3aHusi, a, CIeI0BaTeIbHO, W YIPYrux jaedopmainuii 3JIeMEHTOB
TEXHOJIOTUYECKON CUCTEMBI, UTO MPUBOUT K BO3PACTAHUIO PACCESHHS Pa3MEPOB.

Kpome Toro, momyck mo depTexxy Td oOTIM4YaeTcss OT TaK Ha3bIBAEMOTO
IPOM3BOJCTBEHHOIO JAOMyCKa Td,, HAa BEJMYUHY IIOTPEUIHOCTU U3MEPEHUI:

Td =Td,, +2A

Takum oOpazom, misi obecredeHuss BO3MOKHOCTH TIOYYEHUSI Pa3MepoB B
mpeenax 3aJlaHHoTo TMOJIs JOMyCKa B TEYCHUE KaK MOXKHO OOJIBIIIETO TPOMEKYTKA
BpEMECHH HEOOXOAMMO BBIOMpPATh MPEIABAPUTCIBHBIN HACTPOCUHBIA pa3Mep
HECKOJIBbKO OTJIMYHBIA OT KOOPAMHATBHI CEPEAWHBI IMOJSA JOMyCKa. ITO TIO3BOJIUT
MOBBICHThH MPOJIOJDKATEILHOCTh BpEMEHH pabOThI CTaHKA MEXKTY MOJHAIAIKAMU U
MOBBICUTH 3(PHEKTUBHOCTH MPOU3BOJICTBA B IIEJIOM.

Pacuyer TeXHOJIOrHYECKOH HAJIAAKHA

CymHOCTh  JaHHOM YacTH  BUPTyaIbHOH  J1abopaTOpHOM  pabOTHI
3aKJII0YaeTCsl B MPABWIBHOM BBIOOpE 6apuamma uHOuBUOYAIbHO20 3A0AHUS W
COOTBETCTBYIOIIUX MapaMeTpPOB 00pabOTKHU, MO KOTOPHIM Aayiee OyAeT BBHIMOTHEH
BUPTYaJIbHbBINA AKCTIEPUMEHT.



Br10op BapuaHTa 3a1aHNs BBINOJHSAETCH 1O YKA3AHUIO NPEnooasamens.

BapuanTel HHAMBUIyaTbHBIX 3aJaHUMH.

Ne D3ar, Mmm Daer L,Mmm | S, MM/00 | n, 06/Mmun | Matepuan HB Rz
MJIACTHHBI

1 14h14 9h11 30 0.1 500 T15K6 116- 10-20
146

2 14h14 10h11 |40 0.2 630 T30K4 146- 20-30
174

3 14h14 11h11 |50 0.3 800 T15K6 174- 40-50
203

4 14h14 12 h11 60 0.4 1000 T30K4 203- 50-80
230

5 14h14 13 h11 70 0.5 1200 T15K6 230- 10-20
262

6 21h14 14h11 | 30 0.1 500 T30K4 262- 20-30
268

7 21h14 15h11 |40 0.2 630 T15K6 288- 30-40
317

8 21h14 16 h11 50 0.3 800 T30K4 116- 40-50
146

9 21h14 17 h11 60 0.4 1000 T15K6 146- 50-80
174

10 21h14 18 h11 70 0.5 1200 T30K4 174- 10-20
203

11 27h14 19h11 |30 0.1 500 T15K6 203- 20-30
230

12 27h14 20h11 | 40 0.2 630 T30K4 230- 30-40
262

13 27h14 21h11 |50 0.3 800 T15K6 262- 40-50
268

14 27h14 22 h11 60 0.4 1000 T30K4 288- 50-80
317

15 27h14 23 h11 70 0.5 1200 T15K6 116- 10-20
146

16 34h14 24h11 | 30 0.1 500 T30K4 146- 20-30
174

17 34h14 25h11 |40 0.2 630 T15K6 174- 30-40
203

18 34h14 2h116 |50 0.3 800 T30K4 203- 40-50
230

19 34h14 27 h1l 60 0.4 1000 T15K6 230- 50-80
262

20 40h14 28 h1l 70 0.5 1200 T30K4 262- 10-20
268

21 40h14 29h11 | 30 0.1 500 T15K6 288- 20-30
317

22 40h14 30h11 |40 0.2 630 T30K4 116- 30-40

146




Ne D3ar, mm Daer L,Mmm | S, MM/00 | n, 06/Mmun | Matepuan HB Rz
MJIACTHHBI

23 40h14 31h11 |50 0.3 800 T15K6 146- 40-50
174

24 40h14 32h11 60 0.4 1000 T30K4 174- 50-80
203

MeToanka IKCNIEPUMEHTAJTbHBIX HCCJIeI0BAHUM

s 8binoneruss OaHHOU 1AO0PaAmopHol pabome HeobX00UMO credyioujee
obopyoosanue u CTO:
1. TokapHO-BUHTOpE3HBIN cTaHOK MOl 6K20,
2.Pe3npl ¢ utactuakaMu u3 TBepaoro criasa T15K6 u T30K4,
3.00pabartsiBaemas 3arotoBka auameTpoM 30-50 mm, mmrOH 250-400 MMm.
Cxema ycmanosky: B IaTPOHE C TIOJKATUEM 3a]THUM LIEHTOM.
Cpeocmea usmepenuti: Jlunerika 0-500 mm u mukpometp MK 25-50 TOCT...

Ilopsinok mMpoBeaeHUs] ONbITA:

1. IToaroTOBUTH NPOOHYIO U ONBITHYIO MAPTHUH 3aTOTOBOK.

2. YTounuts xapakrepuctuky CTO (cpeacTB TEXHOIOTHIECKOTO
OCHAIlleHUA) (CTAHOK: MOJEJb, XapaKTEPUCTUKA KECTKOCTH Y3JI0B, LIeHa
JeJeHUs TUMOOB).

3. Marepuan 3aroroBoK: MapKupoBKa, TBEPAOCTb, IIEPOXOBATOCTb.
Pexymui HHCTPYMEHT: BHUJ, 3JIEMEHThI TEOMETPUH, MATEPUAIL PEKYILIEN YACTH,
pa3Mepsl JEpPKABKHU, BEJIMUMHA BBLJIETA.

4. Pexxumbl pesanms:t=.., S=.., n=.., d=..

5. 3mepuTenbHbld MHCTPYMEHT: BHJ, IIEHA JEICHUS.

6. 3anucaTh UCXOHbIEC AaHHBIE (110 UHAWBUYAJIbHOMY BapUAHTY) U
IPOM3BECTH PACUET HACTPOEYHOTO pa3mepa.

7. I300pa3uTh cxeMy TEXHOJIOTHYECKON Halaaku (puc. 5.2).

8. HpI/IBCCTI/I AuarpamMmy TOYHOCTH B MaciiTabe ¢ HaHeCEHHEM ONBITHBIX
JaHHBIX.

9. JlaTh BBIBOJIBI 11O paboTe.



JAMHaMHYecKasi HACTPOKA CTAHKOB

JlnHamMuueckasi HacTpoika MPOU3BOAUTCS OMBITHO-PACUETHBIM ITyTEM IO
NpoOHBIM 3aroToBKaM. Yucio npoOHbIX AeTaneid 0ObIYHO MPUHUMAIOT 4-8 HIT.

BHauane onpenenstoT pa3Mep npeaBapuTeIbHON HAAaIKU KaK CEpeauHy
JIOIyCKa Ha pa3Mep.
D_+D

D — max min

n.pr 2

Ha »ToT pasmep HacTpamBaioT PEXYIMHA WHCTPYMEHT METOJIOM MPOOHBIX

IPOXOJIOB U MMPOMEPOB IO OJIHOM U3 MPOOHBIX 3aTOTOBOK, a 3aTeéM 00padaThIBaIOT

ocTajbHbIe TTPOOHBIE 3aroToBku. Omnpenenstor pazmax W kosebanuii pazmMepoB
10 ATUM 3arOTOBKaM.

_ probn probn
W - Dmax Dmin
HOJIOBI/IHy I10JIs1 paCCesaHusA pasMEepPoOB IIpU 06pa60TKe Bcel IMapTHUHU 3aroTOBOK

MOYHO MPUHATHh PABHOU

&:1,29\N
2

Hactpoeunsiit pazmep D, onpenensercs tak:

Ap

Dn - Dmin +wizm +7+a)0

Dmin- MmuHMMaIbHBIN pa3Mep 1o HUXHEH rpanune El mons momycka;

(0;, —TIOTPEMIHOCTb U3MEPEHUS Pa3sMepa;

A
7p-H0J'IOBI/IHa TIOJIsI paccesiHUs pa3Mepa;

COp — IOIrpCIIHOCTDL, BBI3BAHHAA IIPCBBIIICHNUCM YIAJINHCHUA PCKYIICTO
HHCTPYMCHTA 110 JICP'ICTBHGM TCMIICPATYPhI HAJ €ro pasMCpHbIM U3HOCOM,

[IpenBapuTenbHO MOKHO IPUHATH cO = 10 mrm.
Onpenensitor BeAIMYMHY KOPPEKTUPOBKH, PEKYIIETO HHCTPYMEHTa L .

Jlnst TokapHO# 00paboTKH

D= Dn.pr - Dn
2
OHpeI[eJ'I}HOT HaCTpoe‘lHHﬁ pasMEp - € Y4E€TOM KOPPEKTHPOBKHU
Dn.kor = Dn + p

[Tocne BHECeHUS KOPPEKTUPOBKHU B MOJIOKEHHUE PEKYIIETO MHCTPYMEHTA OT
NpEeBAPUTENBLHOIO pa3mMepa o0pabaTbiBaloT 4 3aroTOBKH ISl 3aKJIIOYEHUS O
NPAaBWJIBHOCTH ONpPEAEICHUsT HACTPOCUHOrO pa3Mepa M MPOU3BEIACHHOU
pa3MEpHON HACTPOMKHU.



CraTnyeckasi HACTPOIKA CTAHKOB

JInsi cTaTUYecKo HACTPOWKHU MO 3TAJOHY HEOOXOJIWMO ONMPENEIUTh pa3Mmep

ATaJloHa (JJ1s TeJl BpalleHus),
D, =D,+2H
' rae- Dy -CcTaTHUECKMM HACTPOEYHEIHM pa3Mep IS Bala,
H — TommwuHa 1myna, mo KOTOpoMy MPOU3BOIUTCS HACTPOHKA.

D, =D, +o,. +%+a)o -2(Y +R))

rae Dmin — maumensmuit auametp (o El mons gomycka);

(0, ~IIOTPEIHOCTb U3MEpEHUs, NpuHUMaerca pasHou 0,018mm;

Y- BeauuuHa ynpyrol gedopManuu  TEXHOJOTHYECKOW CHUCTEMBI

JNEUCTBUEM CUJI PE3aHHUS;

Rz — BpICOTa MUKPOHEPOBHOCTEHN 3arOTOBKH MOCJE €€ 00pabOTKH.
[TonHoe mosne paccessHUs pa3MepoB Ap ONpeaeIsitoT 0 TPOOHBIM

3aroToBKam o gpopmyJe:

Ap=K A2 + A2 AL A

preg pizm

IoJ

rae K - Kod(h(PUIHMEHT, YYUTHIBAIOIIUN 3aKOH pacHpeieeHHs COCTaBIISIIOIINX

norpemxocTen, k=1,2;

A, - IOJIe MTHOBEHHOI'O PACCESAHUS OT JEHCTBUS CIIy9alHBIX IIOIPELIHOCTEM.

2 2
Ay = AL + A%

pzag

A -I10JIC pacCCaHrs pasMEPOB N3-3a HCTOYHOCTH MCXOAHBIX 3arOTOBOK

0757409 _ +09 2 2
A ag = 2€,,57 7 (tm — i )K,, (HB o —HB @

min min
rae ¢, = 0,002 ko>pPUIMEHT A COCTABIAIOMIEN CHIIBI pe3aHus Py,
S — BenuuuHa mojauu [MM/00];

t — rmyOuHa pezaHus, MM;

tmax u tmin - MakcuMaNbHAs 1 MHHUMAJIbHAS TIyOWHA PE3aHHsI COOTBETCTBEHHO

B IpeJiesiaxX JIOMyCKa pa3Mepa Ha 3arOTOBKY U JICTajb;

Ky~ K02 (QUIUEHT, YUUTHIBAOIMUI Bo3pacTaHue P, IpH JIOIyCKaeMOM HM3HOCE

UHCTPYMEHTA, K,=1,5;
HB — tBepnocTs Matepuana no bpunemnio;

® - TOJATINBOCTh TEXHOJIOTHYSCKOW CUCTEMBI, [ MKM/KIC].
J{s1 cxeMbl YCTaHOBKH 3aTOTOBKHU B IIEHTPAX:



2 2
1-X X\  (L-X)*x?
0)=a)sup+a)pb+ T +C()2b I— +W

Do — MOJATIMBOCTH cynnopra, (0,38 MKM/Krc);
@y, — MONATIIMBOCTH Nepeanei 0a0ku, (0,313 MKM/Krc);

Wy, — MOAATIMBOCTH 3aaHen 06a0ku, (0,406 MKM/KTC);

|— nnmuHa 3aroTOBKH, MM;
X -— TeKkyuiasi KoopauHata (MM), (MOKHO IPUHSITH PACCTOSIHUE OT JIEBOTO

TOpIa 3aroTOBKHU 10 CCPCAWHBI AJINHBI O6pa6aTBIBaCMOFO III/IaMeTpa);

D — nmameTp 3aroToBKH, MM;
A psh — TIOJIE paccesHHUs pa3Mepa H3-3a KoJIeOaHHs MEPOXOBATOCTU

MOBEPXHOCTHU 00pabOTaHHBIX MPOOHBIX 3arOTOBOK, MKM

Apsh — (Rzmax o Rzmin)

APSM — BeaMYMHA CMELIEHUS CcpeaHeapu(PMETHUYECKUX pa3MepoB M
NpoOHBIX 3arOTOBOK OT CpeJHEro apudMEeTHYecKoro pasMepa Bcei

COBOKYITHOCTH (MTapTHH) 3arOTOBOK.

P

psm \/E

Apreg - mose paccessHus M3-32 IMOIPELIHOCTH PEryJUPOBAHMS IOJIOKEHUS

unctpymenta (0,02 mm);
A piz.m- TIOJIE€ PACCESHUS U3-3a MOTPELIIHOCTH U3MEPEHUs POOHBIX 3ar0TOBOK

@y =2(A, —A))
rae Ay — BeIUYMHA TeMrepaTypHou Aedopmannu (yIJIUHEHUS ) PEKYIIETO

HHCTPYMCHTA, MKM.

L
A =020, (9) W (e 070) T
T.T

0" per

rae ¢ = 4,5 — sMnupudeckuid Ko3PpOUIUeHT;

Lp -anuHa- BbUIETA MHCTPYMEHTA, MM;

F-momans momnepedyHoro ceyeHus Aep:KaBKU HHCTpyMeHTa (BxH =25x
16), mm?;



o, =75 xrc/Mmm?
t, S, V — pexuMsl pe3aHus;

7,— OCHOBHOC BPCM:, MUH,

7.~ 6peMms TIEPEPHIBOB MEXYy 00pabOTKOM ABYX 3arOTOBOK, MHH.

A — BENIHYHHA Pa3MEPHOTO U3HOCA, PEKYIIET0 HHCTPYMEHTA, MKM
7DIm
AU - UO —6
10°S
rie Uo — BennunHa OTHOCUTEIBHOTO M3HOCcA (s TI15K6-6 mxm/km, nns
T30K4 — 4 mkm/kMm);

D u 1- nuametp U .JJMHA HOBEPXHOCTH;

M— KOJUYECTBO MPOOHBIX 3ar0TOBOK (M = 4);
S — momaya, MM/00.

CpGIIHHfI BCJIMYMHA YIIPYI'UX OTXKATUM TEXHOJIOTMYECKOM CHUCTEMBI
onpeacisIeTCA TaK, MKM.

0.7540.9 2
y=C,S "t; 'k, HB o

Rz = Rz™ — Rz™M"

[To pacuetHoMy 3HaueHHI0O D¢y HM3rOoTaBIMBAIOT 3TallOH, MO KOTOPOMY B
JaJbHEUIIEM W MPOU3BOJMUTCS CTAaTHYECKas HacTpouka. Yacto wu3-3a
MOTPEIIHOCTH  HACTPOCYHOTO  pasMepa U JCUCTBUTEIBHOIO  paszMmepa
00pabOTaHHBIX 3arOoTOBOK HACTPOEUYHBIH pasmep D, KOppeKTUpPYIOT mocie
00paboTKH MPOOHON MapTHUU 3aTOTOBOK.

AHaJIu3 pe3yJIbTaTOB U NOCTPOeHue rpaduKoB

C “cnosib30BaHUEM 3aBUCUMOCTEN MPUBEICHHBIX B TEOPETHYECKOM YacTH
JTAHHOM JTabopaTOpHOM PabOTHI, a TAKKE 8UPMYANbHO-IKCNEPUMEHMATbHBIX
JTAaHHBIX

A)lunamuueckas Hacmpouxa

Hactpoeunsliit pazmep D, :
Ap
D,=D.., +®,, +7+a)0 =

B)Cmamuueckuii memoo HACMPOUKU

Pasmep atanona Dgy =




Ileyats pe3yabTaToB
(nmu 661600 Ha MOHUMOD)

I[HarpaMMa TOYHOCTH AJIA MHANBHUAYAJIbHOT'O BapUadHTA
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TpeOoBanus K 0)OPMIICHHUIO OTYETA

Copaep:xanue oTyeTa
(oghopmasemcs 6 yuenHuweckou mempaou)

1.Ha3BaHue u 11e1b paboTHI.

2.XapaKTepuCTUKa 3KCIepuMeHTalbHOro obopynosanus u CTO.
3.Pe3ynbTaThl SKCIEpUMEHTA U pacyeTa.

4.BBIBOJIBI 110 JTAOOpaTOpHOI paboTe.

KoHTposbHbIE BONIPOCHI

1. CymHoCTh HaNaJAKU U €€ Ha3HaueHUE.

2. CraTtnyeckasi HACTPOMKa TEXHOJIOTMYECKON CUCTEMBI.
3. Jlunamnueckas HaCTpONKa TEXHOJIOTMYECKOW CUCTEMBI.
4. CnocoObl TMHAMUYECKOW HACTPOUKH.



