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Conepxanue
[Ipaktuueckas pabora Ne 1 Pacuer u KOHCTpyHpOBaHUE TOKAPHBIX PE3IIOB
[Ipaktuueckast pabora No2 Pacuer pexxumMoB pe3aHusi Ipu TOUYCHUU
ITpakTuueckast padota Ne3 TunoBsle y3/1bl U MEXaHU3MbI CTAHKOB
[TpakTuueckast padota NeS I'eoMeTpust U KOHCTPYKIUS CBEPJI

[Ipaktruueckas pabora Ne6 Pacuer pexxMOB pe3aHus IPU CBEPIICHUH,

3CHKCPOBAHUHN U PA3BCPTBIBAHUHN

[Ipaktuueckast pabora No7-8 PacueT pe:KMMOB pe3aHus NMPU WIHHAPUIECKOM

U TOpIIeBOM (hpe3epoBaHUU

[Ipaktruueckas pabora Ne9 Pacuer pexxuMoB pe3aHus Ipy HUTU(GOBAHUU



METOAUNYECKUE YKA3AHMA K MPAKTUYECKOW PABOTE N21

Tema: PacdeT u KOHCTpyHMpOBaHUE TOKAPHBIX PE3LOB.

Lenb 3anarus: [IpuoOpereHne ymMeHuii 1 HaBBIKOB pacuera u
KOHCTPYHUPOBAHHUSI PE3LOB.

MartepuaiibHOE 0O€cTeueHue :

1. Meroanueckue yKazaHusl.

2. CnpaBoYHUK MHCTpYMeEHTaNbIMKA oA pea. M.A. Opaunapuesa.- M.
MammmHoctpoenue. 1987r.

[Topsiiok BBINOTHEHUS paOOTHI :

1.AHanu3 yciaoBuUs 3a/1a4l - UCXOJIHBIX JIAaHHBIX.
2.PacueT u KOHCTpyHpOBaHHUE pe3lia.
3.BrInoiHeHNE ACKH3A.

BBenenue
Kaxkapli peseL, cocTouT 13 paboyein 4actu (roJI0BKKU) U KpeNeXXHOM 4acTu

(cTepykHsA MM Tena pesua). KpenexHas 4acTb CAYXKUT A5 3aKpenieHus pesua
Ha CTaHKe, a paboyas YyacTb NpeaHa3HayeHa ansa obecneyeHus pesaHums. Ha
puc.1 noKasaHbl TOKapHbIN MPOXOAHOM NPSMOM NPaBbIN pe3eL, U TOKapHbIM
oTpe3Hol pesel,. Paboyas yacTb pesua - se3ue (rosIoBKa) orpaHnyeHa Tpems
NOBEPXHOCTAMU: nepeaHen, 3aiHEN rNTaBHOM U 3aHEN BCIOMOraTe/ibHOM.
[naBHas pexylas KpoOMKa obpa3syeTcs OT nepecedyeHns nepegHen U rnaBHoOm
3a/1HEN MOBEPXHOCTEM, a BCMOMOraTe/ibHas peXKyl,as KpOMKa - oT
nepecevyeHns nepegHen N BCrioMmoraTteibHOM 3aHeN noBepxHocten. Cheapyet
y4ecCTb, YTO pe3eL, OTPe3HOW MMeET ABe 3aaH1e BCNoMoraTe/ibHble
NOBEPXHOCTM, MO3TOMY Y TaKMX Pe3L,0B [IBE BCIOMOraTe/ibHble peXxylime
KPOMKKU. MecCTo nepecevyeHuns rnaBHOM U BCNOMOraTe/IbHOM PeXYLLNX KPOMOK
Ha3bIBaE€TCA BEPLUMHOM pe3La.

MNepenHen NOBEPXHOCTbIO HA3bIBAETCA Ta, MO KOTOPOM CXOAUT CTPYXKKa. Ha
nepeaHenN NOBEPXHOCTM Cpe3aeMblii con gepopmmpyetca u GopMUpPyeTcs B
CTPYXKY: yaenbHas cuna aedbopmaumm B cpeHEM cocTaBaseT okosio 150
K[/MM?, 4TO B nepecyeTe cocTaBUT 15 TOHH Ha 1 cM? TaKyto 60JIbLLYIO HAarpy3Ky
MOXKET BblAepXaTb TO/IbKO BbICOKONPOUYHbIN MHCTPYMEHTAJIbHbIA MaTepman,
NO3TOMY paboyast HacTb PEXYLLEro MHCTPYMEHTA BbINOJIHAETCS U3
BbICOKOMPOYHOM 3aKaNEHHOM MHCTPYMEHTA/IbHOM CTa/In X TBEPAOrO CrnJiaBa.



Puc. .1. 2nemMeHTbl paboyeit YacTM TOKapHOro NPOXoAHOro pesua: 1 - nepeaHsAs NOBEPXHOCTL; 2 -
rNlaBHas pexyllas KpoOMKa; 3 - r1aBHas 3aHAa NOBEPXHOCTb; 4 — BepLUMHA pe3ua; 5 -
BCroOMoraTe/ibHas 3afHAs MOBEPXHOCTb; 6 — BCMOMOraTe/ibHas pexyllas KpoMKa

Knaccuoukaums pesuoB. Pesubl  KaaccMouUMpyroT MO HanpaBieHUIO
noaauu, no GopMe 1 PacrosIOXKEHUIO FOJIOBKMU.

Mo HanpaBneHWIO MOoAayYM pe3lbl Pa3fensarTCa Ha MpaBble U JIEBbIE.
MeTop onpegeneHmns pes3uoB NO nojade rnokasaH Ha puc. 2. Ha ToKapHbIX
CTaHKax NpaBbiMU pe3l,aMu paboTaloT cnpaBa HaseBo (MO Hanpas/eHUID K
nepeaHen 6abKe cTaHKa), a JIeBbIMM - C/eBa HanpaBo (MO HanpaBAEHUIO K
3aHeln 6abke cTaHKa).

Mo dpopme ronoBKKU U ee pacrnonoxkeHno (puc. 3) pesubl pa3gensoTca Ha
npsamble (puc.3a), oTorHyTtble (puc.36) u umsorHytble (puc.3B). Kpome TOrO,
pesubl NOAPasAenAlTCs Ha pesupl C OTTAHYTbIMM (pMc.3r) U 0BbIYHLIMM
ronoskamu (puc.3r).

Puc. 2. Knaccnoumkaums pesLos No HanpaBAeHMIO ABMXKEHUS NOoJauu:

1 - rnaBHble peXXyLLME KPOMKM; 2 - NIeBbIi pe3ell; 3 - NpaBbIii pesel,

Bbepx
_Alebsig \ Aebsi
absItd flpabsii
Bruz

R

r)

B)




Puc.3. Knaccndpumkauyms pesuyo no popme ronoBKu:

a - npsameoble, 6- OTOlHYTbIE, B - U3OITHYTbIE, T - C OTTFIHYTOI}‘I ro/N0BKOM
Mo cnocoby U3roToBAEHUS €CTb Lie/IbHble, COCTaBHble U COOpPHbIE pe3Lpbl.
COOpHbIE KOHCTPYKLUU PEXYLLMX MHCTPYMEHTOB 06ecneynBatoT
3HAUYUTEJIbHYH SKOHOMMUIO MHCTPYMEHTAJIbHbIX MaTEPUANOB U CHUXKEHUE
3KCM/IyaTaLMOHHbIX PacX0[0B 13-3a BO3SMOXXHOCTU MHOFOKPaTHOrO
MCMO/Ib30BaHUS KOPMYyca M 3aMEHbI PEXXYLLUUX 3/IEMEHTOB MOC/IE UX
M3HaALIMBaHUS.

Pe3Lbl, OCHaLLLEHHbIE MHOTOrpaHHbIMM TBEPA0CMNIABHbIMU NAACTUHAMMU C
NX MEXaHMYECKUM KPEMJIEHUEM K KOPMYCY UHCTPYMEHTA, LUIMPOKO
pacrnpocTpaHeHbl BCAeACTBME UX MPEUMYLLECTB MO CPAaBHEHUIO C
TBEPA0CNNAaBHbIMU UHCTPYMEHTaMM COCTaBHOM KOHCTPYKLMK, Y KOTOPbIX
NAaCTUHbI C KOPNYCOM COeAMHEHbI MalKown.

3agauva: Paccuntarth M CKOHCTPYMPOBAaTh COCTABHOW TOKAPHBIN IMPOXOIHON
pesel ¢ IIIaCTUHOM U3 TBEPJOTro CILIaBa JJIs Y4EpHOBOIO 00TaYMBaHUS Bajla U3

CTaJIN . InameTtp 3arotoBku 1= MM; TITyOWHA
pe3aHus t= MM; BBUICT pe3na [ = MM; TI0j1aya pe3iia Ha 000poT
3arOTOBKH Sy MM/00

JlanHbie K 3a7a4e nMpuBeIeHbI B Tabmuie 1

Tab6auia Nel — Mcxomuble TaHHbBIE

BapTI/IaH MaTepHSJTIa?Ia;’FOTOBKH D. My i M S. v I o
1 40XH o,= 800MIIa 150 6 1,0 50
2 65I" 6,= 750MIla 200 4 1,4 60
3 XTI 6,=1000MIla 75 2 0,25 45
4 Cr 5 6,=450MIla 100 3 0,35 65
5 45X 6, =900MITa 120 4 0,5 40
6 Ct 5 6,=600MIlIa 125 5 0,8 55
7 40T 5,=890MIIa 220 2,5 0,3 70
8 Y7 6,=850MIla 250 4.5 0,5 60
9 Cr 3 5,=400MIIa 70 3,5 0,35 35
10 38XA 6,=900MIla 90 25 0,2 40




Meronuueckue yKka3aHus
1. Marepuan nns kopiyca pesua — yriepoaucrtas Cranb 50
o, = 650MIla u tonycTUMBIM HanpsKEHUEM Ha u3ruo o, = 200MIla

2. I'maBHas COCTABIIAIOLIAS CHUJIBI PE3AHUS

P,=981Cp t*- %K, (H)
Cpx, x, Y, K,;;-cm. Tabmarry 2.
3. IlIupuny mornepeyHoro ceueHust Kopiryca «by» MOKHO OMpeeuTh 0 (GopMyJie:

- JUIsl KBaj[paTHOro ceueHusi b = h

(Mm)

- U1 IPSAAIMOYTOJIbHOTO ceueHust h = 1,6*b



3 6:|:Pz:|:1
2,56 %0 (MM)
[Ipunumaem Onwkaiiiee ceyeHue KopIyca Io

Tabnuie 3, rie AaHbl 3HaYeHUsl BBICOTHI h, cooTBeTcTBytoUmMe Gopmysue h =
1,6*b.

4. TlpoBepka MPOYHOCTH U KECTKOCTH KOpITyca pe3lia:

1.otb=h.:b =

— MaKcuMallbHasl Harpy3Ka, JoMycKaeMasi IPOYHOCThIO pe3lia,

2
B b*h * Oy

Zgon  G*1 (kI

- MaKCMMaibHaa Harpyska, AonycKkaeMas XecTKOCTbIo pesLua,

(klc),

f=0,1 MM - cTpena npornba pesua, AonyckaemMas npm YepPHOBOM TOYEHUM.
E = 20000 krc/MM? - MoAY/b YNPYrocTh Matepuana pesua.
| =b*h® MM - MOMEHT MHepLMK cedeHns Kopnyca pesua.

12

PeseL, 061a4aeT JOCTaTOMHOMN MPOYHOCTBIO N XKECTKOCTLIO, eC/IN cObt0JaeTcs
ycnoBue

P, non. > P,< P,ect

5. KoncTpykTuBHbIE pa3mepsl pe3na npuaumaem no CT COB 190 — 75,
cMm. Tabmuiy 4. Ilnactuny TBepaoro criasa npuaumaem o 'OCT 2209 — 82.
Marepuan mactussl: - TBepAsii cruiaB T15K6, TSK10, T14KS.

6. [eoMeTpUuyeckmne 3ieMeHTbl 1e3BMA BbI6MpaeM no Ta6nmu,e 5.

7.0TAenKa nepegHeEN NOBEPXHOCTM U 3aJIHEN MOBEPXHOCTU NE3BUS
Ra=0,125 MKM



8. BbIMOJIHSEM 3CKM3 pe3Lia C YKa3zaHWEM rabapuTHbIX pasmMepoB, popMbI U
LLIEPOXOBATOCTM MOBEPXHOCTEN JIE3BUS, OCHOBHbIX YI/IOB JIE3BUS.

AN
1 1
Tabanuya 2
MaTtepunan paboyen 4yactu pesua Cp X Y Kp
TBepabIv cnnas 300 1,0 0,75 Km
bbicTpopexyuwas ctanb 200 1,0 0,75 Km

_)n

_ . TE
e _( 750

rae:

n=0,75- ang TBEepAoro cnsasa 3arotoBkn ¢, < 600 Mlla

n = 0,35 — s ObICTpOpEXKYILIEH CTau, 3aroToBKH 6, < 600 MIla

n = (0,75 — 175 TBEpIOCIIAaBHBIX U OBICTPOPEXKYILUX PE3IIOB, 3aTOTOBKHU Gy >

600 MIla
Tabnuma 3
B (MM) h (MM) B (MM) h (MM)
10 16
12 20
16 25 32 50




20 32

25 40
Tabavuya 4
B h L r | n B h L r I n
10 | 16 100 | 0,5 8 5 25 40 | 200 | 20| 20 | 14
12 | 20 120 | 1,0 10 6 20 | 32 | 170 | 15| 16 | 12
16 | 25 140 | 1,0 12 8 32 50 | 200 | 2,0 | 20 | 14
Tabnunua 5
Bup, ®opma
0b6paboTKkM | nepeaHen ) Q1 Y a
NoOBEPXHOCTH
YepHoBoe 1.Mnockas c
TOYeHue dackom f
pe3uamm )
TBEPA0rO y 45 15-10 -5-10 6-12
PagunycHas c
cnsaBa .
. dackon fc
cTanemn
pagunycomMm R

BennunHa packn f ana B=10-20 MM f=0,4MM
ana B=25-32mm f=0,6 MM

ana B=40-50mm f=0,9mm

Yron dackn y; = (-5)° - (+10)°
Pagunyc nyHku R = 4,0...6,0 MM
FnyébuHa nyHkn 0,1...0,15 m™m

LLupnHa nyHkn B =2,0...2,5 Mm




1. Tlmockas ¢ dackoit

METOANYECKUE YKA3SAHUA K MPAKTUYECKON PABOTE N°2

Tema: Pacuer pexxnuMoOB pe3aHus NPU TOUCHUU.

Llenv 3anamus: npuo6pemeuue yMeHuL? U HABBLIKOB HA3HAYEHU DEIHCUMOB
PE3AHUA UCNOJTIb30B6AHUA, CNPABOUYHOU iunmepamypul.

1. Mamepuanvnoe obecneuenue:

1) Memoouueckue yxazanus k npakmuieckou pabome.

2) Cnpasounas numepamypa.

2.1) Cnpasounux mexuonoza-vawiunocmpoumers, mom 2, noo peo. A.I".
Kocunosou, P.K. Mewepsxosea — M.: Mawunocmpoenue. 19852.

2.2) Cnpasounuk uncmpymenmanvujuxa noo peo. . A. Opounapyesa,
M Mawunocmpoenue. 1987e.
Llopsadok gvinonnenus pabomol:

1. Ananuz ucxoonvix OanHwvIX (YCI08Us 3a0aylL).

2. Bwibop cxemvl pezaHusi.

3. Bulbop peosicyujeco uncmpymenma.

4. Haznauenue pexcuma pe3anusi.

5. Onpedenenue 0CHOBHO20 MEXHONOSUYECKO20 BPEMEHU.

3aodaua: Ha mokapno-eunmopesznom cmanke mooenu 16K20 npoussooumcs
YUepHOBOe HAPYHCHOE MOYEHUe NOBEPXHOCMU 3a20MOBKU HA NPOX00, C
oxnaxcoenuem. Cucmema C.ILH.J]. - oncécmras (cpednetl scecmkocmu,).
Pasmepwvt 3aco0mosku 0o oopabomku: Juamemp /1= ...mm; Ilocie oopabomxu:
d =..mm. [nuna obpabamvisaemou nogepxuocmu 1=...mm, mamepua
3aeomosku...  CocmosiHue no8epxHOCmu 3a20MO6KU..., 3A20MOBKA KPenumcs
B yenmpax u nampoue nosookosom. Pezey npumume ¢ meepoocniagHou
NAACMUHOLUL.

1.Hauepmums cxemy obpabomxku.

2.Bvibpamse peorcywuti uncmpymenm.

3. Hasnauums pesxcum pezanusl.

4.0npeodenumsv 0CHOBHOE MEXHOI02UYEeCKOe 8PEMS.

Jlanmnvie k 3a0aue npusedernvt 6 maoauye Nl



Tabnuya Nel — ucxoouvle 0anHvie

Cocmosinue Ceyenue
Ne eapuanma nogepxuocmu I g d, mm 1, mm pesya B*H,
Mamepuan 3a20Mo6KU MM
1 2 3 4 5 6 7
1 Cmanv 5 Omauexa c 65 59hi14 100 25x25
0,=450 MIla KOPKOIL.
2 Cmane 15I" Ilpoxam bes3 40 39h12 200 25x25
0,=600 MIla KOpPKU.
3 Cmans 40X Omausxa 6e3 80 76h14 250 25x25
0,=600 MIla KOpKU.
4 Cmanv 40J1 Omanuexa ¢ 102 98hi14 150 25x25
200HB KOpKOU
5 Cmanw 20 LImamnoska 28 261h12 120 20x20
0,=500MIla be3 KopKu
6 Cmans 40X Ilokoeka 6e3 64 62hi12 220 20x20
0,=620MIla KOpKu
7 Cmanw 20J1 Omauska ¢ 86 80hi14 210 25x25
0.,=500 MIla KOpKOTL
8 Cmane 3 Omnuexa He3 90 89h12 110 25x25
0,=580 MIla KOpKU
9 Cmampv 45 Ilpokam 6e3 103 100h14 180 25x25
0,=600 MIla KOPKU.
10 Cmanw 25J1 Omanuska c 90 84hi4 160 25x25
0,=600 Mlla KOpPKOU.

Memoouueckue yxazanusi:

2. Bwibop cxemul pezanus

L

1

Dr




3. Bwibop uncmpymenma ¢ HAnAatHoUu meepooCHIABHOU NIACMUHOLL.

Tun pesya - 2.2, cmp. 266. ..305,
@opma 3amouku A - 2.2, cmp. 295...298.

I; eomempus nezeus: - 2.2, cmp. 304. (4, y,
@)
@ -2.2, cmp. 305. A=0.

Mamepuan nessus - 2.1,
cmp. 116.

4. Peowcum pesanus. Anarumuyeckuu pacuem

4.1 I'nybuna pezanus 6 Mm

t = — MM
1

i€ 1 YUCJIO TPOXOJIOB B 3aBUCUMOCTH OT yCJIOBU 00paboTKu 1= 1

h= — MM

4.21looaua pe3ya

So=8r*Ks  mm/06

riae St - mabauyHoe 3HavyeHue nooayu

St - 2.1, cmp. 266, 6 3aeucumocmu om ouamempa 3a20mosKu

D ceuenus oepoicasku BxH (no ycnosuro), 2nyounvl pe3anusi t.

Ks - nonpasounwiii Koaqbguuueﬁm, PAaBeH npou3eeoeHuUro

Ko3¢huyuenmos, npueeodénHvix 8 npumedanuu Ha cmp. 266,

cnpagoyHux 2.1.

Ks = 1

llooaua Sy koppexmupyemcs no nacnopmy cmaukad, NPUEEOeHHOMY 8 KOHYe
OAHHOU MemoOUKU, NpUHUMaem oaudcauiee, MeHvbulee 3HayeHue.

4.3 Ilepuoo cmotixocmu pesya T:
npu 0OHOUHCMPYMeHMAabHOU oopabomre T=45...60 mun.

4.4 Cropocmb enagnoco 0sudicenus pezanus V:
C,
V= * Ky
T"*¢* Sy

20e Cym, x, y,-2.1, cmp 269. ,,270. Ky nonpasounwiii koaghgpuyuenm na

yenosus 00pabomku, paser npoussedeHuUto Ko3p uyuenmos, yY4umoléaroujux

mamepuan 3acomosxku Ky, yenot Kov, Kg,



K, = Ku* Kiw* Knv * Kev * Ko, ;
750 Y
-2.1, emp. 261, 262,

20e K, - 2.1, cmp. 262 (epynna cmanu); n- 2.1, cmp. 262 (cmenenv); Ky,u Knv
—2/1 cmp. 263; Kgvu Kgn— 2.1, cmp.271.

4.5 Yacmoma epawjeHus wnunoens n:

1000 *V
n = ———— MUH
T*D

1 - KOPPEeKmupyemcs no nacnopmy Cmauka, npuHumMaem oaudcatiuiee MeHbuiee
3HaueHue OetucmeumebHOU YACmomyl 8PAULeHUST Hy

4.6 [leticmeumenvhas ckopocms pezanus V, :
T *D *n,
Vo= ————— , m/mun
1000
4.7 Cxopocmb nooauu pesya V. Vy=ny * Sy mm / mun

4.8 nposepka svibpanno2o pedxcuma pezanus (t, So, Vs, V) no mownocmu
cmauka

Ny, <Nun
P.*V,
20¢e N,= ———,  KBT - MOLYHOCTb, 3@Tpa4ynBaemas Ha
pe3saHue
60*102

Noun — MowHocmo wnunoens cmauka, Ny, = N, * 1, kBm 20e N, - mownocms
a7leKmpoosu2ame’isi N0 NACNOPM) CMAHKA.

n - K. I1.J]. cmanuka no nacnopmy

Ecnu nepasencmeo ne coonrooaemes u N,> N, mo HeoOX00UMO CHUZUMb

p
PeANCUMBL Pe3aAHUS, M.K. MOWHOCMU CIMAHKA HeOOCMAmMOYHO 0Jisi pabomul Ha
PACCUUMAHHBIX PENCUMAX.



P,=10Cp *t** S** V" * K,, x['c— rimaBHast COCTaBJISIFOIIAs CHJIBI PE3aHUS

rxe Cp x, Y, n—2.1 ctp. 273 — 274.

Kp = Kup * Kep * Kyp™ Kip - KO3GOMLMEHTBI, yunTbIBatOLWME YCI0BUS 0OPaboTKM.

_) - YYUTBIBACT MATCPHUATI 3arOTOBKHU U €T0 O,

n - cmenemus, Ha cmp. 264, cnpasounuk 2.1;

Kop , Kyp, Ky - yunutsiBaeT yrusl ne3Bus pesna — 2.1, ctp 275

Hrak t=............ MM, 1= .. Vo= el S Ve=

5. Ocnosnoe mexnonocuuecxoe epems Ty

. No



TD: {V .}*1 , MIH

5

L = l+y+A mm — onuna pabouezo xooa pesya.
y+A - epezanue u nepebee pezya.

y = t¥ctgp, mm

A =14 um
Llacnopmmusie dannvie cmanka 16K20.
1. Benuuuna nooauu 8, /o5 : 0.05; 0.06; 0.075; 0.09; 0.1; 0.125; 0.15;
0.175; 0.02; 0.25; 0.3; 0.35; 04 0.5:0.6; 0.7: 0.8: 1; 1.2; 1.4; 1.6 2; 2.4: 2.8.
2. Benuuuna wacmomul epawenus wnunoens n: 12.5; 16; 20; 25; 31.5; 40;

50; 63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630: 800; 1250, 1600.
Mownocmo 0sueamens N, = 10kBm

KILJ n=20,75
3. Peoicum pezanus. Tabauunwiii memoo.
3.1

t =h/i , MM

3.2 Sy =8r* Ks Mmm/06 - xoppexmupyemcs no nacnopmy cmaHxa.
3.3 T =30 mun
34 V="V,*K, mm/mun

3.5 1000 *V
n = —————, MuH
T*D
3.6 T*D *no
Vo= ———— , m/mun
1000

3.7 Vi=ny* Sp mm / mun
3.8 N, = Nm*Ky, kBm

20e Nm - mabauunoe sHaueHue MOWHOCMU Pe3aHUs 8 3A8UCUMOCTIU OM
mamepuana 3a20mosKu U pe3ya, 21y0uHbl pe3anus, Ouamempa 3a20mosKu,
nooayu, ckopocmu pezarus V.



...........

4. OcnosHnoe mexnonoauueckoe epems 1y

T,= (% )i v
5

Memooamu.;

Tabnuya 2.

veey, Ny

Cpasnumenvras mabauya 2 pexcumos pe3anus u
OCHOBHO20 8DeMeHU, ONPeOeNEéHHbIX AHATIUMUYECKUM U MAOIUYHBIM

Inemenmol

So ,mm/00

Vs, ,m/Mmun

ny Mut’

Vs, mm/mun

Ty , mMun

AHanumuyeckul
Memoo

Tabruunwviit memoo




METOANYECKUE YKA3AHUA K MPAKTUYECKOMN PABOTE N25

Tema: «[eoMeTpUs U KOHCTPYKLUS CBEPT»

Lienb: Mprobpecty yMeHUs U HaBbIKW MO onpeaeneHnio n UsSMepeHunto
reoMeTpUYecKnx napaMeTpoB CBEPAA

Ob6opynoBaHue:

-CBEpPJI0 CNUpanbHOE, Lie/IbHOE
-LUTAHTEHLUMPKY/b

-IMHENKa

-YHUBepCabHbIN YIIOMEP
-KPOHLMPKYNb

-TpaHCnopTmp

MopaaoK BbINOAHEHUS paboTbl:

-onpejesieHne TMna, HasHavyeHusa ceepaa

-aHa/IM3 COCTaBHbIX YacTen cBepna

-onpeaeneHne Matepumana pexyllein n KpenexkHou Yyactei ceepna
-U3MepeHMe YrioB cBepsia

-BbINOJ/IHEHNE 3CKN3a
TeOpeTM‘-IeCKaﬂ 4acCTb

CBepsieHMe - OCHOBHOM MEeTO/, NoJly4eHMs OTBEPCTMI B CMJIOLWLIHOM MaTepuane.
CBepneHueM nosy4darot oteepctua 11...12 KBanmTeTa C LLEPOXOBATOCTHLIO
obpaboTaHHbIX noBepxHocTen Rz = 20...80 MKM.

Mpouecc pe3aHMa OCYLECTBASETCS 3@ CHET ABYX COBMECTHbIX ABUXEHUIA:
BpalleHUs CBepJia UM JeTa/IM BOKPYr OCM OTBEPCTUS (F1aBHOE ABUXKEHUE



pe3aHusa Dr) u nocTynatenbHOro ABUXeHus ceepaa BAoJb ocu (ABUXKeHne
nogaun Ds). Ha cBep/IN/IbHbBIX CTaHKaX CBEPJIO COBEPLLAET 06a ABUXKEHUS, HA
TOKaPHbIX CTAaHKaX BpaLLLaeTCcs 3aroToBKa, CBEPJY NPUAAETCS ABMKEHUE
nogayu.

CBepJIo CUpanbHOE COCTOUT U3 paboyeit YacTu, BKIKOYAIOLLEN PEXYLLYIO U
HanpaBAAOLLYIO YacTU, LUENKN U XBOCTOBMKA. KOHUYECKME XBOCTOBUKM CBEPI
MMEIOT NaMnKY, UMAUHIPUYECKUE BbIMOHAOTCSA C NOBOAKOM MM 6€3 NOBOAKA.

MoBepXHOCTU NE3BUI CBEPJIA U ETO PEXKYLLME KPOMKM MOKA3aHbl HA pUCYHKe
1,2:

1 - nepepHsA NOBEPXHOCTb NE€3BUS - YaCTb MOBEPXHOCTU BUHTOBOM CTPYIKEY-
HOMN KaHaBKMW;

2 - rnaBHas 3aJHssl MOBEPXHOCTb JIE3BUSI MOXKET ObITb KOHUYECKOM
NMOBEPXHOCTbIO, BUHTOBOI MJIN MJIOCKOCTbIO;

3 - BcnoMoraTteibHas 3aHSAA MOBEPXHOCTb 1€3BMA (IEHTOYKA) — YacTb
KOHMYECKOM NOBEPXHOCTM C OYEHb MaJIOM KOHYCHOCTbIO, OCb KOTOPOW
COBMaJaEeT C OCblO CBEPNA;

4 - rnaBHas pexyllas KpoOMKa, obpasyemMas nepeceyeHneM nepeHen u
rNIaBHOM 3a4HEN NOBEPXHOCTEMN;

5 - BcmoMoraTe/ibHas pexyll,as KpoMKa, obpasyemas nepeceyeHmem
nepeaHen U BCriomoratesibHOM 3aHEN NMOBEPXHOCTEN;

i
‘I

Puc. 1. KOHCTpPYKTUBHbIE 3/IEMEHTbI CBEpa



Puc. 2. NNoBepXHOCTU NE3BUI CBEPJIA U ETO PEXKYLLIME KPOMKMU

6 - nonepevyHas KpoMkKa (nepemblyka) obpasyeTcs Npu nepeceyeHnn Apyx
rNaBHbIX 33JHUX MOBEPXHOCTEN CBEPNA;

7 - BEpPLUMHA NIE€3BUSA — TOYKA NepecevyeHns rn1aBHoOM U BCOMOraTe/ibHOM
PEXYLLNX KPOMOK;

8 - cnuHKa cBepsa - 3aHMKEHHAs OTHOCUTENIbHO JIEHTOYKU NOBEPXHOCTb,
npeaHa3HaYeHHas A8 YMEHbLUIEHUS TPEHUS MEXKAY CBEPJIOM U
06paboTaHHOM NOBEPXHOCTLIO OTBEPCTUA.

[eomMeTpuyeckmne napamMeTpbl cBepaa n3obpaxkeHol Ha puc. 3. NepeaHnn yron
cBepna y usmepsietcs B nnockoctn N-N, npoxoasien Yepes TOUKY pexyLlemn
KPOMKW, HOPMaJIbHO K HEW. 3aHMN yron a u3MepseTca B nnockoctn O-0,
NpoOXoAsLeN Yepes 3Ty Xe TOYKY, KacaTes/ibHO K 06pasytolemMy UManHApy, Ha
KOTOPOM /IEXXUT paccMaTpmuBaeMas Touka (mapannenbHo ocu ceepa).

MepeaHWin yron y - yron Mexkay KacatesibHOM K nepeiHen MoBEPXHOCTU U
HOPMa/blo B 3TOM e TOYKE K MOBEPXHOCTU, KOTOPYIO OMUCHIBAET PeXYLLLAs
KPOMKa Npu BpaLLLEHUN ee BOKPYT OCU cBepa (YCeYEHHbIN KOHYC). 3HayeHne
nepeaHero yrna siBAseTcs BeJIMYNHON NEPEMEHHOM BO/Ib PEXYLLEN KPOMKU U
3aBUCUT OT AAnaMeTpa, Ha KOTOPOM JIEXXMT pacCMaTpMBaeEMas TOYKa.
MakcmManbHoe 3HayeHue y - Ha nepudepun ceepna (B niockoctn N1-N1)
MWHMUMAJIbHOE - B PaOHE NEPEMBbIYKM.



Puc. 3. Ctatnyeckune yrabl cBepna

3a4HWIN yron a - yroa Mexkay KacaTeslbHOM K OKPY>KHOCTU, KOTOPYHO
OMUCbIBAET TOUKA PEXYLLEN KPOMKN NPU BPaLLLEHUN ee BOKPYr OCK CBepaa U
KacaTe/IbHOM B TOM XKe TOUKE K 3aJHeN NOBEPXHOCTM CBepa. 3HaYeHne
3a4HEero yrna aBnseTcs TakXke BeJIMYMHOMN NepeMEHHON, MaKCUMalbHOE
3HayeHKue - B paloHe NepeMbIYKM, a MUHUMAa/IbHOE 3HaYeHMe - Ha
nepudepumn ceepna (B nnockoctn 01-01).

Yros npu BepLUMHE 2¢ U3MEPSETCA MEXY MPOEKLUUEN ABYX PEXKYLLMX
KPOMOK (puc 6.3), obpasyeTcs 3aTo4KOM cBepaa. BenmumHa yrna 2¢p 3aBuUCUT oT
TBEPAOCTU U NPOYHOCTU MaTepurana. 3HauYeHUs yrna 2¢p nexart B npeaenax ot
70° no 140°.

Yron ¢p1 obpa3syeTtcs 3a cHeT 0O6paTHOM KOHYCHOCTU HaNpaBAAoLWEN YacTuH
CBep/ia U NpegHasHavyeH Ans UCKAKYEHMS BO3SMOXHOCTU 3alueM/IEHUS CBepa
B OTBEPCTMU. 3Ha4yeHUs yrna @1 He npesbiwatot 0,5°-1,5°.

Yron w - yron Hak/JloHa BUHTOBOW KaHaBKWU. MiamepsieTcsa mexay
KacaTe/ibHOM K BUHTOBOM KaHaBKe U OCblo cBepna (puc. 6.1). 3HayeHue yrna w
ABNSETCA BEIMYNMHOM NEPEMEHHOMN, YMEHbLUAETCA OT Nepndepun K LEHTPY
cBepAa, 3aBUCUT OT CBOMCTB 0b6pabaTbiBAEMOro MaTepuasa u HaxoamuTcs B
npeaenax 15°-45°,



YroJ1 Hak/I0Ha NEPEMBbIYKM ) HAXOAUTCSA MEXAY NPOEKLMNEN FTaBHOM
PEXYLLEN KPOMKU N MEPEMBIYKU HA NIOCKOCTb, NEPNEHAUKYASAPHYIO K OCU

cBepna.

Tak Xe, Kak 1 Npu TOYEHUN, NMPU CBEPJIEHUN MMEKOT MECTO KMHEMATUYECKNE

(pa6oqme) YIrJibl, KOTOPblIE N3MEPAIKOTCA OTHOCUTEJIbHO TMHUU PE3AHUA.

MeTO,D,M‘-IeCKMe YKa3aHuA No BblINOJIHEHUIO paboTbli

1. iamepeHue KOHCMpPYKMUBHbIX U reoMempuy4ecKux 31eMeHmoB cBep/a

KOHCTPYKTUBHbIE 3/1IEMEHTbI CBEPJIa U3MEPSIOTCA YHUBEPCAIbHLIMM
MHCTPYMEHTaMMU - LUTAHTEHLUMPKYNEM, MUKPOMETPOM, YHUBEPCAJIbHbIM
YIIOMEPOM U APYrMMU CPEeACTBAMU, UMELLMMUCSA B PACNOPSXKEHNN
nabopatopumn pesaHus. lNpmnembl namMepeHuin npeacTaBsieHbl Ha pyUC.

:fﬁ;}f )
%1

Sesmoswa

Puc. 4. amepeHune gnamMmeTpa ceepa WTAaHreHUUPKYIeEM
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‘ Puc. 5. amepeHue To/LMHbI cepaLEeBUHBbI cBepaa

Yron HakJIoHa BUHTOBOWM CTPY)XXEYHOM KaHaBKN W onpeaenstoT Mbo
HenocpeaCcTBEHHbIM U3MEPEHUEM HACTO/IbHbLIM YI/IOMEpPOM, TM60
onpeaensatoT No oTneyaTky, noay4yaeMoMy nyTeM NpoKaTbiBaHUS CBEpa No
6ymare 1 UsMepsseMoMy YHUBEPCaJIbHbIM yrioMepoMm (puc. 9).

Puc. 6 KOHTpOJ/Ib rEOMETPUYECKUX CNIUPabHBIX CBEPJ C MOMOLLBIO Yr/IoMepa

Puc. 7 isaMmepeHue yrna npu BeplumHe YHUBEPCasIbHbIM YI/IOMEPOM



HODN R

Hoanr

Puc. 8 UamepeHu1e yrna Hak/loHa NonepeyHon KPOMKU YHMUBEPCabHbIM
YyrJIoOMepoMm

Puc. 9. UsmepeHue yrna HakJioHa BUHTOBOWM KaHaBKU W

YcrpoiicTBo riaaakoro mukpomerpa tuna MK-25
OCHOBHBIE AJIEMEHTHI KOHCTPYKIIMH TJ1aJJKOTO MUKPOMETpA:
1 2 3 4\ 5 6 fs

Starrent

. Ckoba posikHa bbITh XKecTkon, eé gedbopMauuns NPUBOAUT K OLLMOKE N3MepeHms.

. MaTtka MoXKeT 6bITb 3aMpeccoBaHa B KOPMYC, a MOXET O6bITb CMEHHOMN.
MUKPOMETPUYECKUIN BUHT, KOTOPbI NEpEMELLLAETCS NPU BPaLLLEEHUM TPELLLOTKN 7.

. CTonopHoe ycTpOMCTBO BbINOJIHEHO B BUAE BUHTOBOro 3aXkmma. Micnonbsyetcs ans
dUKCcaUMM MUKPOMETPUYECKOTO BUHTA NPU HACTPOKMKe Npnbopa uam CHATUK
NOKa3aHUM.



. Ctebenb. Ha Hero HaHeceHbl [Be LWKajbl: NPOHYMepoBaHHas (0OCHOBHas)
MOKa3bIBaET KOJIMYECTBO LLEJIbIX MUIZIMMETPOB, A0MNOJIHUTE/NIbHASA — KOJIMYECTBO
NOJI0BUH MUAIMMETPOB.

BapabaH, Mo KOTOPOMY OTCUYUTLIBAIOT AECATbIE U COTbIE 40N MUAAUMETPA. Topel,
6apabaHa TakXe ABASETCA YKasaTesieM As WKanbl ctebns 5.

. TpelloTka AN BpalleHUss MUKPOMETPUYECKOTO BUHTA 3 U PEry/IMPOBKN YCUNUSL.
. DTaNoH A8 NPOBEPKN N HACTPONKN MHCTPYMEHTA.

H3mepe1;ue ouamempos MUKpomMempom

1 2

/ \ — |
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VYkazareneM mpu OTCYeTe MO MIKaie cTeds 2 CyKuT Toper; 6apadana 3, a
IPOJIONIBHBIN MITPUX | SIBISETCS yKa3zaTeneM JjIsl KpyroBOM mkaibl Oapadbana 3.
[IponyMepoBaHHas 1miKana ctedist 2 (HHKHSS) MOKa3bIBA€T KOJTUYECTBO
MUWJUTUMETPOB, a €r0 JOMOJHUTEIbHAS IIKaJIa (BEPXHSIsA) CIYKUT JIJIs MOoJicueTa
MOJIOBUH MUJUIMMETPOB.
[TocneaHuii MOJIHOCTBIO OTKPBITHIA OapabaHOM IITPUX MPOHYMEPOBAHHOM
MUJTUMETPOBOM IIKAJIBI (HUXKHEHN) CTE0JIs1 COCTABIISAET 1EJI0€ YUCIIO MUJUIMMETPOB.
Ecnu npaBee 3Toro mrprxa uMeeTcsl OTKPBITHIN MITPUX JOTOJHUTEILHON IIKAJIBI
(BepxHeil), HyHO TprOaBuTh 0,5 MM K NMOJTYyYEHHOMY 3HAUYECHHUIO.
[Ipu oTcuere mokazaHuil KPyroBoi MIKaibl 3 B pacyeT OepyT TO €€ 3HaUCHHUE,
KOTOPOE COBIA/IAET C MPOJOJIbHBIM MITpUXoM 1. Takum oOpa3om, Ha BEpXHEM
U300pakKeHUH MOKa3aHus MpUOopa COCTABIISIOT:
16 + 0,22 = 16,22 mm.
17 +0,5 + 0,25 = 17,75 mm.

IHopsanok npoBeaeHuss U3MEPEHUT MUKPOMETPOM
Paboune moBepXHOCTH MUKpPOMETpPA PA3BOISAT HAa BEIMUUHY YyTh OOJBIIYIO, YEM
pasmep usMepsemont neranu. TopieBble MOBEPXHOCTH IMSITKU U
MUKPOMETPUUYECKOTO BUHTA UMEIOT BBICOKYIO TBEPAOCTh ISl YyCTOMYUBOCTH K
UCTUPAHUIO.
[TsaTKY cierka mpuUKUMAIOT K JeTalld U BpallaloT MUKPOMETPUYECKUN BUHT C
MOMOIIIBIO TPEIIOTKH /10 COIPUKOCHOBEHUS €T0 C U3MEPSIEMOI MTOBEPXHOCTHIO.
TpemoTka CIy uT JUisl peTyJIMPOBAHUS YCUIIHS HATATA — JieJlaeTcsl OObIYHO 3 — 5
mieTukoB. [looxkeHne MUKpOMETPUUECKOTO BUHTA (PUKCUPYIOT C TTIOMOIIIBIO
CTOTIOPHOT'O YCTPOMCTBA ISl TOTO, YTOOBI HE COUTH MOKA3aHUs MIPU CYUTHIBAHUHU
3HAYCHUU CO IIKAJIBI.
B nporecce paGoThl ¢ MUKPOMETPOM €T0 CIEAYEeT AepKaTh 32 CKOOY TaKuM
00pa3oM, yTOOBI ObLJIa BUAHA ITKAIA CTEOIS, U ITOKa3aHUS MOXKHO OBLIIO CHATH Ha
MECTE.



[Ipn n3mepenun quamerpa Bajia, U3MEPUTEIbHbBIE IOBEPXHOCTH HYKHO BBICTABIATH
B IMaMETPaIbHO IPOTUBOIMOJIOKHBIX TOYKaX. IIpu 3TOM IIATKa NIpUKUMaeTcs K
BAJIY, @ MUKPOMETPUUYECKUM BUHT, KOTOPBIM MEUICHHO BPAILLAIOT TPELOTKOM,
II0CJIEI0BATEIIbHO BBIPABHUBAECTCS B JIBYX HAIPABIICHUIX: OCEBOM U

paguansHOM. [Tocne paboTel HEOOXO0AMMO MPOBEPUTH TOYHOCTH HHCTPYMEHTA C
IIOMOIIBIO 3TAJIOHA.

4. OxpaHa TpyAa u TexHuKa 6esonacHocTu

Mpu npoBeaeHnM paboTbl B 1aboOpaTOpUM A0JIKHbI BbINONHATLCA TpebOBaHMS
NENCTBYIOWEN MHCTPYKLU MM NO TEXHUKe B6e3onacHOCTU . B JaHHoM paboTe cneayet
ocoboe BHMMaHMe obpallaTb Ha ONAacHOCTb TpaBMaTU3Ma Npu obpaLleHnmn ¢ ocTpo
3aTOYEHHbIMU NE3BUSMU METANIOPEXKYLLIMX MHCTPYMEHTOB. Heobxoammo
npeaoTBpaLLaTh NafeHME MHCTPYMEHTOB U CIy4alHOE PE3KOe BO3AENCTBUE NX
N1€3BUIN HA KOXKHbIN MOKPOB YeN0BEKA.

5. MopsapoK BbINOJIHEHMA NabopaTOPHOM PaboThl

1. O3HaKOMUTbLCS C COAEPKAHNEM U METOAMKON NpoBeAeHUS paboThI.
2. I3y4nTb KOHCTPYKLMIO CBEPAA, NPUHLMM AEACTBUS U3MEPUTESIbHbIX NPUOGOPOB.

3. 13MepuTb KOHCTPYKTUBHbIE NapaMeTpPbl CBEPA U YIAbl. Pe3ynbTatbl U3MepeHUi
3aHecTu B Tabanuy.

4. 3apucoBaTb 3CKU3 CBEPJIa C NPOCTaHOBKOW BCEX IMHENHDbIX U YINI0BbIX pa3MepoB.

6. CopepxaHue otyeta
1. Tema paboTbl.
2. LUenb pabotsbl.

3. 3agaHne Ha 3MepeHne 1 pacyeT OCHOBHbIX KOHCTPYKTUBHbIX M FEOMETPUYECKUX
napameTpoB.

4. 3anonHeHne Tabauupl 1 - PesynbtaTbl USMEPEHUMN.

5. 9CKM3 cBepJia C YKa3aHMEM €ro OCHOBHbIX KOHCTPYKTUBHBIX M TEOMETPUYECKUX
3/IEMEHTOB U UX 3HAYEHU.

7. KOHTpOAbHbIE BONPOCHI
1. Ha30BUTE OCHOBHbIE YaCcTU M MOBEPXHOCTU CBEPA.

2. [laiTe onpeaeneHune yrnos pesaHus ceepa.


http://pandia.ru/text/category/laboratornie_raboti/
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3. Kak M3MeHAoTCa 3HaYeHMs NepeaHnX 1 3aHMX YIN0B CBEpJia NO AJIMHE peXxyLLen
KPOMKMN?

4. lNoscHUTE cXeMbl U3MepeHUS YIr10B CBepa.

TABNIMILUA 1 - PE3YJIbTATbl  U3MEPEHUN

1.HanmMeHoBaHue ceBepna 1
2.Matepuan pexyLuen 4actm cBepia 2
3.HoMunHanbHbIN AnameTp ceepsia D B MM 3
4.06wWwaq ANMHa CBEpaA B MM 4
5.1nnHa paboyen yactm cBepaa B MM 5
6.0opMa 3aTo4KM cBEpPAA 6

7.InamMeTp pexyLien 4yactu ceepaa no
neHtodkamMm D B MM

7
0 (Y rnaBHbIX PEXYLLMX KPOMOK)
G
% 8.[lnameTp paboyen 4actn cBepna y LeNKu
z |D1 B MM
o 8
b4
°N
‘EU 9.PaccTosiHme Mexxay nusmMepsieMbiMHU
T
8 | nosuumamn L1 B Mm 9
O
@)

10.Mepenap, anametpos (obpaTHas

KOHYCHOCTb) 10




[(D-D1)/L1]* 100 %

11.Yron HakN1OHa BUHTOBOM KaHaBKU W 11
12.Yron 3aTo4yku ceepna 2@ 12
13.Yron Hak/I0OHa nornepevyHomn KpOMKK Y 13
14.Pa3mep cepaueBUHbI CBepaa Yy
XBOCTOBMKA - B1 B MM
14

2

% 15. Pa3zmMep cepaueBUHbI CBepla Y BEPLUUHDI

=

g (y monepeyHom KpoMKK) - B2 B MM 15

(&

L 16. PaccTtosiHue mexay namMepsemMbiMu

i nosuumsMu L2 B MM

=) 16

=

o

|_

> | 17. Nepenaf, pa3MepoB (YTO/ILLEHUE CTEPXKHSA)

17
[(B1-B2)/L2] * 100 %

18.Pa3mep KoHyca Mop3e XBOCTOBMKaA 18




METOAMNYECKUE YKA3AHUA K MPAKTUYECKOW PABOTE N26

Tema: PacyeT peXxMMoB pe3aHusi Npu CBEPAEHUN, 3eHKEPOBAHUM U
pa3BepTbIBaHUN.

Llenb 3aHaTUs: MprobpeteHme yMeHUIM N HaBbIKOB Ha3HAYEHUSI PEXKMMOB

pesaHus.

MartepuanbHoe obecrneyeHue:

1) WHCTpyKUMA K NpaKTM4eckol paborTe.
2) CnpaBoYHUK TEXHOMOra-MalLMHocTpoutesns Tom 2 / nopg, ped. A. I'. Kocunosoi
P.K. MewepeHkoBa M: MawumHoctpoeHne 1985r.

MopsA0K BbINO/IHEHUS PabOoTbI:

1) AHaNMU3 UCXOAHbIX AaHHbIX (YC/10BMSA 3343a4M)

2) Bbl6op cxeMbl pe3aHus

3) BbI6Op peXxXyLLEro MHCTPYMEHTA

4) HasHauyeHue peXxnMMoB pe3aHus

5) OnpeaeneHne 0CHOBHOIO TEXHOJIOTMHYECKOTO BPEMEHN

1. 3apgaya. Ha ctraHke mogenn 2P135 cBepnAaTt oTBepctue AMaMeTpoM
D= ... MM; gavHon [ =... MM; MaTepuan 3aroToBKM - ... 0= ... Ml13;

Tabnamua 1- NcxoaHble faHHbIe

N BapuaHTa Martepunan 3arotoBku D MM | MM
1 Cranb 45 0, =750 Mla 15 H12 60
2 Cranb 45XH o, =780 mlla 16 H14 40
3 Cranb Cm36 o, =460 Mla 18 H12 20
4 Cranb 45X 0, =750 MIlla 20 H12 30
5 Cranb 20 g, =500 Mla 10 H12 50
6 Cranb 50 0, =750 Mla 14 H12 70
7 Cranb 40 g, =800 Mla 22 H12 45
8 Cranb 65l g, =850 Mlla 17H12 55




9 Ctanb C15 0, =600 MlNa 19 H12 65

10 Ctanb 20XH o, =650 mMl1a 12 H12 25

2. CxeMa pe3aHus: (BbIMOJIHUTL CXEMY pe3aHus)

3. PexxyLim MHCTpyMeHT: CBep/10; MaTepuman pexxyLllen 4yactu
-2, C.
115, 117.

FeomeTpus nessus: 2¢ = 120, Y=55, w=30, a-2, c. 151,152.

Pa3smepbl cBepna: D-paBeH anametpy otBepctus, Lul no FOCT 10903-77 - 2,
c.146... 149.

4) Pexxnm pesaHuns. AHaIMTUYECKUIA PacyEeT peXxknMMa pesaHus.
4.1 [nybuHa pesaHus t=D/2mm.
4.2 TlopayaceBepna S0=S,,*K; MM/06,

rae Sy, - TabanyHoe 3HayeHue - 2,c.277, Ks- nonpaBo4HbI KO3POULMEHT; NPUBEAEH
B MPUIOXKEHUM K Tabauue 25 -2, ¢.277. SO KOpPEKTUPYIOT NO NACNOPTY CTaHKa;
npuBEeAEH B KOHLLE MHCTPYKUMU, MPUHUMAETCA bamKanllee MeHbllee So

4.3 lepwuop ctomkoctmceepna T, M™MwuH.,2c. 279..,. 280.

4.4 CKOpPOCTb rNaBHOro ABMXXeHUA pes3aHusa V.
V=(C,*D?) /(T™*S.") *K,, M/MUH

roe C,, q,m,y -2, c.278.

K= K * Ko *Kl, - nonpaBoyHble Ko3dPULMEHTBI ;HA 3aroTOBKY - Kiy;

WMHCTPYMeHT - K,,; rnybuny otsepctus Kl,

Kiv =K: *(750/ 05 )" - 2,¢.261,262. «K.»  «n» - 2,c. 262, Tabnmua 2.

Kw - 2, €.263, Tabnunua 6. Kl, - 2,c. 280, Tabamua 31.

4.5 YacToTa BpaleHuns ceepna

n=(1000*V)/(rt* D) Mun™ .



KoppeKTupyeTcs no nacnopTty cTaHKa, NpUHUMaeTcs 6amKaiias MeHbllas
JEeNCTBUTENBbHAS Ny .

4.6 [lenctButenbHas CKOpoOCTb pe3aHus Vy:

Vg=(t*D* ng)/1000, M/MUH.

4.7 CKkopocTtb nogaun Vi:

V= ng*So, MM/MUH.

4.8 TlpoBepKa pexuma pe3aHus No MoWwHOCTU wnuHaensa Ny, U cune noaayvu
CTaHKa PXTaX; Np<Num; PX<PXTaX
rae MOLWHOCTb, 3aTpadynBaeMasi HapesaHue

Ny=My, *n,/ 975, KBT.

MKkp=CM*D*S,’ *Kp, KI'*M - KpyTAWMIN MOMEHT,

Cm, q,y, - 2,c.281, Tabaunua 32.
Kp=K.,=( 05 /750)" - 2, c.264, Tabanya 9.

Nun=Nm*1. KBT - MOLWHOCTb WUNWHAENSA MO NAacnopTy CTaHKa

P, - 0ceBas COCTaBAANOLLLAA CUbI pe3aHunA.

P,=C,*D*S *Kp Krc,

Co,qy - 2,¢.281T1abamya32.



Ecnv HepaBeHCTBO He cobtoaaeTcsi, TO HE06X0AMMO CHU3UTb PEXKUMbI Pe3aHUs.

5. OCHOBHOE TexHoJiormyeckoe Bpems To:

To=L/V, ,MUH
.rpe L=l+y+A, MM - aanHa paboyero xoaa ceepsia B ABMXKEHUM noaadn D

y - Bpe3aHue, y=(D/2) *ctgp,MM; s 0bbluHbIX cBépn p=120°, y=0.3D); a5 ABOMHOM
3aTo4KM cBEépn y=0.4D, A - nepeber. A=2MM.

4. TabnnyHbin MeTo . PeXXuM pesaHus

4.1 t=D/2,MM

4.2 S50=5.*K; ,MM/06 - KOPPEKTUPYIOT MO NACMopTy CTaHKa.
4.3 T, MUH -2, c. 279,280.

4.4 V=V:*Ky,M/MWH

4.5 n=( 1000* V)/(1t*D), MUH™ ,n,= ..., MUH - MO NacrnopTy CTaHKa.

4.6 V=(m*D* n,)/1000,MM/MUH

4.7 Vs=S,* N, MM/MWH
4.8 Np<Nyr
N-N;*Ky, KBT

5. OcHOBHOEe TexHoJsiornyeckoe spemMs To:

To=L/V ,MUH.



BennumHal So ,MM/06| V4 M/MUH| N,MuH?| V., MM/MWUH To ,MUH

AHanUTU4yecKas

TabnnyHas

Ta6bauua N22: CpaBHEHME PEXXMMOB pe3aHus

[MacnopTHble AaHHbIe CTaHKa:

Mopaum Sp: 0.1; 0.14; 0.2; 0.28; 0.4; 0.56; 0.8; 1.12; 1.6.

YacTtoTa BpaweHus n: 31.5; 45; 63; 90; 125; 180; 250; 355; 500; 710; 1000; 1400.
MouwHocTb gBuratens Ny=4.5, KBT.

K.n.a.n=0, 8

Cuna nogaum gonyctumas P, ,=1500 Kr c.



METOJUYECKUE YKA3BAHUS K IPAKTUYECKOM PABOTE Ne7-8

Tema: «Pacuer pesxuMOB pe3aHus IpH LUIHHAPUYECKOM U TOPLIEBOM

bpesepoBaHUN-

[esb 3aHATHA: TPUOOPECTH YMEHUS M HABBIKM HA3HAUCHHS PEKUMOB
pE3aHus], NCTIOJIb30BaHMsI CIIPABOYHOM JIMTEPATYPBI.

MarepuaibHOe 00ecIieYeHHeE:

1. Meroanyeckue yKasaHusl.

2. CripaBouHas JuTeparypa.

2.1.CnpaBOYHUK T€XHOJIOTa-MAIIMHOCTPOUTENS, TOM 2 / IO PEI.
A.T"Kocunosoi, P.K.Memepsikosa - M.: Mammnoctpoenue, 1986 r.
2.2.001eMammuHOCTPOUTEIbHBIE HOPMATHUBBI PEKUMOB pe3aHus, ToMm 1, 1991r.
3. Kanbkynstop

[Topsiok BBITIOJTHEHMST paOOThI:

1. AHanu3 UCXOIHBIX TaHHBIX.

2. Beibop cxem pezaHusl.

3. BriOop pexylero HHCTpyMeHTa.

4. HasHaueHVe peXUMOB pE3aHMs aHATUTHYCCKUM H TAOJUYHBIM METOAAMH |
MPOBEpKa MX MO MOITHOCTH CTaHKA.

5. OnpenienieHre OCHOBHOTO TEXHOJIOTMYECKOT'O BPEMEHH.

Hcxoanwie nannbie: CITN]] - xx&écTkas.

3agaua Nel. PaccunraTth aHAIMTUYECKH PEKUM PE3aHUS TTPU
AJTHHIPUYECKOM (pe3epOoBaHUH INTIOCKOCTH 3arOTOBKHM Ha TOPHU30HTAIBHO-
dbpe3epHom ctanke mojsienn 6T82I". JlanHblie mpuBeaeHbI B TabnuIe 1.

3amgada Ne2. BeiOparh TaOJIUUHBIM METOJIOM PEKUM PE3aHUs 11T YEPHOBOTO
TOPIIEBOrO (hpe3epoBaHUsl MJIOCKOCTU HA BEPTUKAIBHO-(PPE3EPHOM CTaHKE
mozenu 6T13. JlanHubie mpuBeIeHBI B TAOIHIIE 2.

MetoiruecKre yKa3aHUs 110 BHINIOJIHEHUIO Pa0OThI



PEIIEHUE 3AJTAYN Nel

AHAIIUTHYECKUN METO:
1.YcaoBue 3agaun Nel

2. BrI6op cxembl pe3aHusl.

[Ipu BBIOOpE CXEM pe3aHusl yUUTHIBACTCS] KOHCTPYKIIUS 000PYI0BaHUS, METO]T
KPETUICHUS 3arOTOBKH, TUIT U KOHCTPYKIIUS HHCTPYMEHTa, (hopMooOpaszyroiine

nBKeHus. Cxema pesanusi - YCIOBHOE U300paKeHUE, OMpeIesioliee B3anMHOE
pacmoioKeHNUEe HHCTPYMEHTA B 3aTOTOBKH, X 3aKPEIUICHHE,
dhopMo0Opa3yIoIue IBUKEHUS.

3. BbIOOp pexylIero HHCTpyMEHTA:

Tun nHCTpYMEHTa 3a/1aH YCIOBUEM 3324, MaTepHall peXyIInuX 3yObeB BEIOUpaeTcs
no J. - 2.1, ctp. J1 4-118 B 3aBUCUMOCTH OT BUJa U XapakTepa oOpabOTKU U
MaTepHaia oopabaTeiBaeMoii 3aroToBKu. Pazmeps! hpe3sl BEIOMPAIOT B 3aBUCUMOCTH
OT IIUPUHBI 00pabaTbiBaeMoil moBepxHOCTH B u mpumycka Ha o0paboTKy.

A Topuesbix dpes: = (1,1...1,7)*B (Mm) — nuametp ppe3bl 3aBUCUT

oT mupuHsl Ppesepoanusi. Konmdectro 3yoneB Z = (1,6...2)* - st
YUCTOBBIX MEJIKO3YOBIX (hpe3; Z=1,2*% - 1711 YEPHOBBIX
KpyIHO3YyOBbIX (pes3.

15 MUIUHAPUYECKUX (pe3: auameTp Gppe3bl 3aBUCHUT OT TITyOUHBI
pe3anus. J{ns rinyounsl pesanus t 7o 5 mm Il = 60 — 90 m; miist t o 8 mm JI= 90
— 100mm; st t o 12 mm JI = 110 — 150 mwm; mupuHa gpe3bl JoKHA ObITH HA 5
— 15 mMm OoJiblie MIUPUHBI 00padaThIBAEMOM MTOBEPXHOCTH;, YUCIIO 3YObeB Z =

m rjae m — Ko3pUIMeHT.

s xkpynHo3yObIX 4epHOBbIX Gpez m = 0,8 ...1, 05,

s Menko3yObix YucTOBbIX hpe3 m = 0,9 ...2 , rae MeHblllee 3HaUYCHNE
JU1s1 COOpHBIX (hpe3, OoMbIue — JIsl HETbHBIX (pe3.

4. HazHaueHue pexxuma pe3aHusl.
4.1. AHanuTHYEeCKUil MeTo] pacuéTa pexxuma pezanus (3agayva 1).
4.1.1. I'mybuHa pe3aHus t:

t = h/i mm,
rae: h — mpumyck Ha 00paboTKy B MM;
1 — Konmm4yecTBO MpoxooB (/s uncroBoro dpesepoBanus t<1,5 mm)

4.1.2.TTomaya Ha 3y0 ¢pe3br Sy :

- JUTsl YEPHOBOTO (hpe3EepOBAHMS



Sz = SZT *KSZ . MM/3Y6

rje : Szr— TabMYHOe 3HAYEHUE 1MoJ1auu, BeiOupaetcs mo 1 — 2.1, ctp 283, 284,
B MpUMeYaHusx K Tabnuiam 33,34,35.

Ksz — nonpaBounslil k03¢ duiirent, Bpioupaercs mo 1 — 2.1, crp. 283,
284, B mpuMedaHusx K Tabaumam 33,34,35.

- 1711 YMCTOBOTO (hpe3epoBaHus OIpeesseTcs moaada Ha 000poT Gpessl S,
mm/o6 11— 2.1, cmp. 285, mabruya 37. U paccuumvleaemces nooava Ha 3y6 gpesvl.

Sz=80/7Z ™MM/3y0.

4.1.3. Ilepuon crotikoctu dpesnl T: BeiOUpaercs mo g — 2.1, crp. 290, Tabnuma 40

4.1.4. CkopocTb pe3aHus
C, * D!
V= * K * Ko * Ky, Mm/mun
T *¢ *S)*B > 7P

rae: X,y,m,u,p — onpenensator mo JI — 2.1, ctp. 286 — 290, Tabnmma 39.
Kw, Ky—JI—2.1, cmp 263, mabauysl 5,6

750 \¥
Og -

Kugp= Ky (

K., n,—JI—-2.1, ctp 262, Tabnuia 2.

4.1.5. YacroTa BpamieHus MIUHIEIS N:
1000 * V

Koppektupyercs 1mo macnopTy cTaHKa, IPUHUMAETCs Onmkaiiiiee 3HaUeHUE,
JICMCTBUTEIIBHOEC N,

4.1.6. CxopocTb nojiauu (MUHYTHas 110/1a4a):

V;=Swm =Sz * Z * n, , MM/MHUH



Koppektupyercs 1o nacnopty, NpuHAMaeTCs OrbKaiias qedCTBUTEIbHAS  V;.

4.1.7. Ilepecdet nelCTBUTEIBLHBIX CKOPOCTH pe3aHUs U Moa4yu Ha 3y0 (pess:

n*D *n,
V,= ——  , M/mMuH
1000
Vsa
Szp=—", MM/3y0
Z *n,

4.1.8. MomHOCTh Ha pe3aHne
P, * V,
Np= —, kBr
60*102

P,— rnaBnas COCTaBJIAIOIIAA CHUJIBI PC3aHHA

C,¥t'* S)*B'* 7
P, = XKwp, KIC

D9* n¥

rae : Cp, X,y,u,q, w- JI-2.1, cTp. 291 K., — cTp.264

4.1.9. [IpoBepka pexxuma 1o J0CTaTOYHOCTH MOIIHOCTH IIMUHAEIS CTaHKa (IIL.).

Num = Npes

Nun=N* n, KBT.

5. OCHOBHO€ TEXHOJIOTHYECKOE BPEMSI.



Ty= ——, MUH.

VS&
L = [+y+4 mm — onuna pabouezo xooa cmona.

[ — onuna obpabamvleaemou nOBePXHOCMU .

y — epesanue, y =vt* A=/t (A— 1)
A —npobee, A =1 — Sum.

PEHIEHUE 3AJJAYN Ne 2
TabauyHBIi METO ONIPEAENICHHs] pexuMa pe3anus (3aaya 2)
1. YcnoBue 3agaum Ne2
2. Cxewma pe3anus
3. Br10bop uHCTpyMEHTa
4. Pexum pezanus

4.1. I'mybuna pezanus
h

t = — MM,
1
4.2. [logaya Ha 3y0 (pe3bl.
Sz = Szr*Kg1* Keo® Kgs* Kea™ Kgs* Ksg, MM/3y0.
rae Szu Ks npuanmatores o JI —2.2, ctp. 213,214.
4.3 CxopocTh pe3aHus
V = V1 * Ky *Kvo ¥ Ky *Kva *Kys *Kve ¥ Kvr, M/mMua
rae Vru Ky npunumatorcs o JI — 2.2, ctp. 217,218.

4.4. YacroTa BpameHus Gppe3s
1000 * V

MUH

=
I



n*D
KoppekTupyercs 1o nacopTy CTaHKa, IPUHUMAETCS OJIvKaiIass MCHbBIIIAs N,

4.5. CkopocTh TIojjauu

Vs=S;%Z*n, MM/MUH - KOPPEKTHPYETCS IO MacHOpTy

CTaHKa, MpUHUMAaeTCs OvKanias MeHbIas Vs, (MM/MUH).

4.6. JleiicTBuTenbHas mojava Ha 3y0 ¢pesbl.

Vsa
Sza= ) MM/3y6

Z *n,

4.7. MOIHOCTh HA pE3aHHUE .
Np=Nr * Ky, kBT
rae Nr - Tabnuanoe 3nauenue JI — 2.2, ctp. 217,218.
Ky— nonpaBounsiit koagduuuent JI —-2.2, ctp. 217,218
5. IIpoBepka 4OCTaTOYHOCTHA MOIIHOCTH CTaHKa
N, < Nun
Nun= N *n, kBT.

6. OCHOBHOE TEXHOJIOTHIECKOE BPEMS
L [+y+4

T, = L e p—

, MUH

VS() VSO

y= N-"It * I:r":l - t:'w"lr * (,ﬂ'— tj', MM

A=1—5um

METOOUNYECKUE YKA3AHUA K MPAKTUYECKOW PABOTE N28



Tema: Pacuem pedcumos pesanus npu wiugosaHuu.

Llenv sauamus: npuobpemenue yMeHUli U HA8bIKO8 HA3HAYEHUS PEHCUMOB PEe3aAHUs,
UCNONB308AHUA CNPABOYUHOU TUMEPAMYPbI.

Mamepuanvroe obecneuenue:
- Memoouueckue ykazanus Kk npakmuyeckou pabome.
- Cnpasounas rumepamypa.
1. Cnpasounux mexnonoca-mawurocmpoumens, mom 2; noo peo. A.I'. Kocunosot,
P.K. Mewepsaxosa — M.: Mawurnocmpoenue. 19852.
2. Cnpasounux

Ycnosus 3a0au: (Hcxoomusie danmbvie npusedenvl 8 maoauye)

3aoaua Nel.

L Inugposams wetiky 6ana J{=...h7 mm, OAUHOU ... MM, NPUNYCK ... MM,
CIIHA]] — srcecmrasn, cmanok Kpyerouwinughosanvuuiti 3IM131, 3acomoska u3z
yenepooucmou 3axkaieHnou cmanu. Ra = 1,63 mm.

3aoaua Ne2.

UInughosame ckeoznoe omeepcmue [=... H7 mm, OauHOU  .... MM, NPUNYCK
wmm, CITH] — scecmras, cmanox snympuwinugosanvrviti 3K228, 3acomoska us
yenepooucmoti 3axaienuou cmanu. Ra = 1,63 mm.

3aoaua No3.

lInughosame niockocmo wWupurou ... MM, OJUHOU ..MM, HPUNYCK ... MM,
CIIH]] — sicecmrasn, cmanok niaockoutiugosanvuviti 311722, 3aecomoska u3z
yenepooucmotl 3axanennou cmanu. Ra = 1,63 mm. (Ilnockoe wnugosanue

nepucgepueti kpyea,).

Tabnvua - UcxopHble paHHbIe

Ne 3apgaya Ne1 3apgaya Ne2

BapuWaHTa D3 | h D3 | h

1 70 200 0,35 80 70 0,4




2 80 300 0,36 85 80 0,3

3 90 350 0,34 70 90 0,5

4 100 370 0,43 75 65 0,2

5 110 200 0,25 60 95 0,4

6 120 210 0,44 65 75 0,25
7 130 220 0,35 100 85 0,35
8 140 230 0,50 90 90 0,45
9 150 250 0,40 95 95 0,5
10 160 270 0,30 105 75 0,4

Llopsadok evinonnenus pabomol:

- AHanu3z ucxooHwvlx 0aHHbIX (YClO6US 3A0adlL).
- Bvibop cxemwl pezanus.
- Bvibop peoicyweco uncmpymenma.

- Haznauenue pesrcuma pe3sarusl.




- OnpedefzeHue OCHOBHO2O NEXHOI02UHYECKO20 BPEMEHU.

MeTtoauka peweHuns 3agaum N2l

1) Cxema pe3saHus



2) Kpyr wandoBanbHbii: K = 600MM, BK = 63 MM, MM 24A 40H CM1 7 K5 A
3) Pexxum pesaHus
3.1 [naBHOE ABUXKEHME pe3aHUsa - BpalleHue Kpyra Dr

-CKOPOCTb pe3aHuns
onpeaennm no tabamye V - 1, crp. 301

V= g *Dk*n /(1000*60) m/c

-4acToTa BpaLleHuns
n=1000*V *60 / ;T *Dk) 06/MUH
KOPPEKTUPYEM MO NMacrnopTy CTaHKa, MPUHUMAEM AENCTBUTENbHYIO

na-=..

-0ENCTBUTENbHAS CKOPOCTb pe3aHus
V= mm *Dk*ns /(1000*60) ™/c
3.2 OKpy)XHag nogayva — BpalleHune 3arotoBkM Dsokp
- CKOpPOCTb NoAauu
onpegenum no t1abnamue Vsoxkp - 1, cTp. 301

Vsoxkp = 11 *D3*Nn3 /1000 M/MMUH

-4aCTOTa BpaweHnAa 3arotToBKu

ns = 1000*Vsokp / (IT *D3) 06/MUH

3.3 lpogonbHas nopgadva 3arotoBku Dsnp

Smp =p *BK MM/MMH p- 1, cTp. 301



-CKOPOCTb NPO/0JIbHOM NOAauYM
Vsnp=Snp * N3 MM/MUH

3.4 TlonepedyHas nojadva 3arotoBkn Dst

St=t Mmm - 1, cTp. 301

4) MOLLHOCTb pe3aHus
r X y q

N=C * Vsoxp* St* Snp *D3

rae r, X, y,q - 1, ctp. 303

5) OcHOBHOEe TEXHOI0rMYecKoe BpeMs

To=L*h*K / (Vsnp* St*)

MeTtoauka peweHuns 3agaum N22

1) CxeMa pe3aHus
2) Kpyr wandosanbHbii: Ak = (0,75... 0,95) * D3 MM, Bk =63 MM,
M 24A 40HCM17 K5 A

3) Pexxum pesaHus



3.1 naBHOEe ABMXEHUE pe3aHuns - BpalleHue Kpyra Dr
-CKOPOCTb pe3aHus

onpegenum no tabamue V - 1, ctp. 301

V= 1 *Dk*n /(1000*60) m/c
-4acToTa BpalWeHUs
n =1000*V *60 / (it *Dk) 06/MUH
KOPPEKTUPYEM MO Nacrnopty CtaHKa, NpMHNMaeM p,eVICTBMTeﬂbHer

Na-=...

',D,eVICTBMTeﬂbHaFI CKOPOCTb pe3aHnA

V= 1 *Dk*ns /(1000*60) ™m/c

3.2 OKpy)XHas nogaya — BpalleHue 3arotoBkm Dsokp
- CKOpPOCTb Nogauu
onpegenum notabamue V - 1, ctp. 301

Vsokp = IT *D3*n3 /1000 M/MuUH

-4aCTOTa BpaLWeHNA 3aroTOBKU

nz = 1000* Vsokp / (IT *D3) 06/MUH

3.3 TlpogonbHas nopadva 3arotoBku Dsnp



Smp =p *BK MM/MMH p- 1, cTp. 301

-CKOPOCTb NPO0JIbHOM NOAaumn
Vsnp=Snp * N3 MM/MUH
3.4 TlonepedyHass nojadva 3arotoBku Dst

St=t Mmm - 1, cTp. 301

4) MowWHOCTb pe3aHus

r X Yy q

N=C * Vsokp* St* Snp *D3

r7 X7 y, q - 1, CTp. 303

5)OCHOBHOE TEXHOJIOTMYECKOE BPeEMS

To=2*L*h *K / (Vsnp* St*)

MeTtoauka pewieHuns 3agaum N23

1.1. Cxema pe3anHus:

1414
WL

1.2. OnpepenexHve nonepeyHol nogaum crona Snon, xo2 ., [1, ¢.302].

1.3. OnpepeneHune cCKOpOCTU BpalleHusa nspenua Vo, M+ | [1, ¢.302].



MM

1.4. Onpepenexve Noaaqun Ha rnybuHy Ha pabouwi xop, Seepr, xod , [1, ¢.302].

1.4.1. OnpepeneHuve NonNpaBoYHbIX KOIGDULMEHTOB ANS NOAAUUN HA TNYyBUHY.
[1,c.302].

1.4.2. Onpepenexve npueseneHHON WUPUHLI WwandosaHua Bnp, Mm:

Bup = EB‘D +Bxp +5

5B
~ "I . cymMapHas WupuHa wandyeMbix AeTanei, BKAYAA NPOCBETLHI MEXIY
DeTansaMu.
B., - wupwuHa kpyra.
1.4.3. OnpepeneHue creneHu 3anoIHeHuA CTona:
> Fp
B, -L

~ "D -cyMMapHaAa nnowaab WwWanpyeMbix NOBEPXHOCTEN U3LENUN;
L-anmHa WandoBaHHbIX U3AENUNA, MM
L=L,,+(20..30)

Lur — AMHA WANDOBaHWUA, BKAKOYAA NPOCBETLI MEXAY U3AENUAMM,
YCTaHOBNIEHHbLIMMW Ha CTONE.

MM

1.4.4. Onpepenenve pabouel Nogaum Ha rnybuHy Ha pabouwii xopn, Seepr.p., Xo0 ;

Seoms = e K1 K

FEEML B FEPHL

1.5. PacyeT OCHOBHOro BpeMeHu:

L-B_.Z
T, = = :
T 1000-F,-8,..- S.pmp - @

MIUH

Z=h — npunyck Ha 06paboTky.
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