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Conepxanue
[Ipaktruueckas pabora Ne 1 Pacuer u KOHCTpyHpOBaHUE TOKAPHBIX PE3IOB
[Ipaktuueckast pabora No2 Pacuer pexxuMOB pe3aHus IPU TOUYECHUU
[Ipaktuueckast pabora Ne3 TunoBble y3i1b6l U MEXaHU3MbI CTAHKOB
[Ipaktruueckast pabora No5 ['eomeTpust 1 KOHCTPYKIIUS CBEPI

[Ipaktrnueckas pabora Ne6 Pacuer pexxumMoB pe3aHust Ipu

CBCPJICHUH, 3CHKCPOBAHUHN U Pa3BCPThIBAHUU

[Ipaktruueckas pabora No7-8 PacueT pe:kuMoB pe3aHus Mpu

HUIMHAPUYECKOM U TOPLEBOM (ppe3epoBaHUU

[TpakTrueckas padota Ne9 PacueT pexxumMoB pe3zanus npu nuindoBaHuU



METOOUWYECKUE YKA3AHUA K MPAKTUYECKOWU PABOTE Ne1

Tema: PacueT u KOHCTPYUPOBAHHUE TOKAPHBIX PE3LOB.

Lens 3anarus: [IpuobpereHne yMeHuid 1 HaBBIKOB pacyeTa u
KOHCTPYUPOBAHHUS PE3LIOB.

MartepuaiibHOE 0O€ecTeueHue :

1. Meroauueckue yKa3aHusl.

2. CrpaBoYHMK MHCTpyMEHTalbIIUKa oA pel. M.A. OpauHapuesa.-
M.: Mammnoctpoenue. 1987r.

[Topsimok BBITTOTHEHUS paOOTHI :

1.AHanu3 yciaoBuUs 3a/1a4M - UCXOIHBIX TAHHBIX.
2.PacdeT u KOHCTPYUPOBAHHE PE3LIA.
3.BrInoaHeHNE ACKu3a.

BBenenue
Kaxabin peseL, cocTouT n3 paboyen 4acTtu (rofIoBKU) U KPENEXHON YacTu

(cTepxxHsa unu Tena pesua). KpenexHasa 4acTb CRyXuT ANs 3aKkpenneHus
pesua Ha cTaHke, a paboyas YyacTb npegHasHadvyeHa ans obecrneyeHns
pe3aHuns. Ha puc.1 nokasaHbl TOKapHbIA NPOXO4HON NPAMON NpaBbin peseL, U
TOKapHbIN OTpe3Houn pesel,. Paboyas yacTb pesua — nessue (rosioska)
orpaHuyeHa Tpemsi MOBEPXHOCTAMU: NepeHEN, 3aQHEN rMaBHOM N 3adHeN
BCnomMoraTernbHOW. [NaBHas pexyliasa KpoMmka obpasyeTcs OT nepeceyeHns
nepegHen n rnaBHOM 3aHeW NOBEPXHOCTEN, a BCNOMOraTenbHas pexyLlas
KpOMKa — OT nepeceyeHnd nepeaHen n BcriomoratenbHON 3agHen
noBepxHocTen. CrieayeT y4ecTb, YTO pesel, OTPe3HON UMeeT ABe 3aJHue
BCNoMoraTesibHble MOBEPXHOCTU, MO3TOMY Y Taknx pesuoB ABe
BCMOMOraTesibHble pexyLime KpoMkn. MecTo nepeceyeHunst rnaBHON U
BCNoOMoOraTesfibHOM pPexyLUnX KPOMOK Ha3blBaeTCs BEPLUMHOM pe3ua.

[MepenHe NOBEPXHOCTLIO Ha3bIBAETCS Ta, MO KOTOPOW CXOOUT CTPYXKKa. Ha
nepegHen NOBEPXHOCTU cpe3aembln crion gedopmupyeTtcsa u hopMmmnpyeTca B
CTPYXKY: yaenbHasa cuna geopmaunm B cpegHem coctaBndeT okosio 150

k[/MM?, 4To B nepecyeTe cocTaBuT 15 TOHH Ha 1 cM?. Takyto GonbLLYIO HArpy3Ky
MOXEeT BblAep>XaTb TONbKO BbICOKOMPOYHbIM MHCTPYMEHTarbHbIA MaTepuan,
noaToMy pabovasa 4acTb pexyLLero MHCTPyMeHTa BbINOSTHAETCA U3
BbICOKOMPOYHOW 3aKafieHHOW MHCTPYMEHTanbHOW CTann unn TBepaoro crnasa.



Puc. .1. OnemeHTbl paboyein YacTn ToKapHOro NPOXOA4HOro pesua: 1 — nepeaHss MOBEPXHOCTb; 2
— rMaBHas pexyllas Kpomka; 3 — rmaBHasi 3aHs9 MOBEPXHOCTb; 4 — BepLUMHA pe3ua; 5 —
BCroMoraTterbHas 3afHsasi NOBEPXHOCTh; 6 — BCMOMOraTernbHas pexyLlas KpoMka

Knaccudukaumnsa pesuos. Pesubl knaccnduuupyoT no HanpasfieHuto
noga4un, no dpopmMe 1 pacrosioKEHUIO roN0BKM.

Mo HanpaBneHuo Nogayn pesubl pa3nensatoTcs Ha NpaBble U NeBble.
MeToa onpegeneHnsa pes3uoB MO nogadvye nokasaH Ha puc. 2. Ha
TOKapHbIX CTaHKax npasBbiMW pe3luamn paboTaloT cnpaBa Haneso (No
HanpasfeHuto K nepegHen 6abke cTaHka), a NeBbIMM — CrieBa Hanpaso
(Mo HanpaBneHuto K 3agHen 6abke cTaHka).

Mo dopme ronoBkn u ee pacnonoxeHuio (puc. 3) pesubl
pasgensalTcsa Ha npsamble (puc.3a), oTorHyTtble (puc.36) U MU30rHyThbie
(pnc.38). Kpome Toro, pesubl noapasgenstoTcs Ha pesubl C OTTAHYTbIMU
(pnc.32) n 0bbl4HbIMK rofioBkamu (puc.3e).

Puc. 2. Knaccudpmkaums pesuoB no HanpasneHuio OBUKEHNS NOAYN:

1 — rmaBHbIE pexyLUne KpoMKUK; 2 — neBbIn pe3el; 3 — npaBbli pesel,

Bbepx
Aebbit \ Aebsii
bl [lpabsn
BHu3

T

2)

6)




Puc.3. Knaccudgmkauma pesuLos no popme ronoBku:

a - npsiMble, 6 - OTOrHyTbIE, B - U3OTHYTbIE, T - C OTTSAHYTOWN rONIOBKOW
Mo cnocoby M3roToBreHnsa ecTb LerbHble, COCTaBHble N COOpHbIE
pe3ubl. COOpHbIE KOHCTPYKLMU PEXYLLMX UHCTPYMEHTOB
obecrneymBaloT 3HAYUTESNbHYIO SKOHOMUIO MHCTPYMEHTaNbHbIX
MaTepuarnoB U CHUXEHWe 3KCrnyaTauMOHHbIX pacxodoB n3-3a
BO3MOXXHOCTU MHOIOKPaTHOIo MCNOSb30BaHUSA Kopryca u 3aMeHbl
PEXYLLMX SNEMEHTOB MOCIe UX N3HaLIMBaHNA.

Pe3ubl, oCHalLEeHHbIE MHOrorpaHHbIMN TBEPAOCNIaBHbIMA
NfacTUHaAMM C UX MEXaHUYECKUM KPENnSIEHNEM K KOPMNyCY NHCTPYMEHTA,
LLUIMPOKO pacnpoCTpaHeHbl BCNeacTBME UX NPENUMYLLECTB NO CPaBHEHUIO
C TBepLOCNIaBHbIMU MHCTPYMEHTaMM COCTAaBHOM KOHCTPYKLUMW, Y
KOTOPbIX MNAaCTUHbI C KOPNYCOM COeAVHEHbI Mankow.

3amada: PaccuuTarh U CKOHCTPYHPOBATH COCTAaBHOM TOKAPHBIN MTPOXOIHOMN
peselr ¢ MIaCTUHOW U3 TBEPJIOTO CIUIaBa JJI YEPHOBOTO 00TaUYMBaHMS Bajla

U3 CTajau . Anamerp 3aroroBku /1= MM; [IyOuHa
pe3aHusi t = MM; BbUIET pe3na [ = MM; ojla4a pe3iia Ha 000poT
3aroTOBKHU So MM/00

JlanHble K 3a7a4e nMpuBeIeHbI B Tabauue 1

Tabmuma Nel — Ucxongueie TaHHBIE

Bapuan | Marepuain 3arotoBku

. — D, mm t, MM S, MM [, MM
1 40XH o = 800MIla 150 6 1,0 50
2 651" s = 750MlI1a 200 4 1,4 60
3 XI" 6 =1000MIIa 75 2 0,25 45
4 Cr 5 os =450MlIla 100 3 0,35 65
5 45X os =900MIla 120 4 0,5 40
6 Cr 5 os =600MI1a 125 5 0,8 55
7 401" s =890MI1a 220 2,5 0,3 70
8 Y7 ox =850MlIla 250 4,5 0,5 60
9 Cr 3 o: =400MlIIa 70 3,5 0,35 35
10 38XA 6: =900MIIa 90 25 0,2 40




Meroauueckue yka3aHus
1. Marepuan st kopiyca pesua — yriepoauctas Cranb 50
os = 650MIla u noMyCTUMBIM Hanps>KeHUEM Ha U3rud ow: = 200MIla

2. I'maBHas coCTaBIAOIIAS CUIIbI pEe3aHUs
P.=9,81Cp t* - S0 K, (H)
Cpx, x, Y, Kp; - cM. Tabmuiry 2.

3. Ilupuny nomnepeyHoro ceyeHus Kopiyca «b» MOKHO ONPeneauTh 1o GopmyIie:

- I KBaJpaTHOTO ceueHust b = h

b =3 ! W] :I:PZ '-I:].

Csm

(M)

- U4 IpsAIMOYTOoJIbHOTO ceuenus h = 1,6*b



e+, *]
156¢0a ()
[Ipunumaem Onwmkaiinee cedyeHHe Kopmyca o
Tabnuie 3, rae AaHbl 3HaYEHHUs BBICOTHI h, cooTBeTcTBYlOIME Gopmyine h =
1,6*b.
4. IIpoBepka MPOYHOCTH U )KECTKOCTU KOpITyca pe3na:

1.6Fb=h.:b=

— MaKCHUMaJIbHaA Harpys3ka, A0IryCcKkacMasa NpO4YHOCTBIO PE3lia,

2
_ b*h oz

- Kl'c
Il (k[c)

- MakKCnMalibHaA Harpy3ka, gornyckaemMas XXeCTKOCTbio pe3ua,

EHECT l 3

P,

(k[c),

f=0,1 MM — cTpena nporv6a pesua, Aonyckaemas Npyv YepPHOBOM TOUYEHUN.

E = 20000 krc/MM? — MoZyrb YRPYrocT Matepuana peaLa.

| = b*h® MM — MOMEHT MHepLMK CeyeHuns Kopryca peaLia.

12

Pesey obnagaeT 4ocTaTOMHOW NPOYHOCTLIO N XKECTKOCTbIO, ECNU
cobntogaeTcs ycnosue

P: pon. > Pz < Pz XxecT

5. KonctpykTuHble pa3mepsl pesna npuaumaem no CT COB 190 — 75,

cM. Tabnuity 4. [Inactuny TBeporo ciiapa npuHuMaem o 'OCT 2209 — §2.
Marepuan nnactunsl: - TBepabii cruiaB T15K6, TSK10, T14KS.

6. eomeTpuyeckme anemMeHThbl e3Bus BbibMpaem no Tabnuue 5.

7.01oenka nepegHen NoBEpPXHOCTU U 3aHEN NMOBEPXHOCTU
nessua Ra=0,125 Mkm



8. BbINOSHsIeM 3CKM3 pe3La C yka3aHueM rabapuTHbIX pasMmepoB, (OOpMbl

N LLEPOXOBATOCTMN NOBEPXHOCTEN NE3BUS, OCHOBHbIX YrnoB Jie3BuUA.

|

Vit
1 1
= o
Tabnuua 2
MaTepunan paboyen yactu pesua Cp X y Kp
Teepabiv cnnas 300 1,0 0,75 Km
bbicTpopexyuiaa cranb 200 1,0 0,75 Km

Oz
FA0

_:,n

Em =(

roe:
n = 0,75 — gnga TBepaoro crnsiasa 3arotoBkn o: < 600 MIla
n = 0,35 — 115 GpIcTpOpEKYIIEH cTanu, 3aroToBKH o < 600 MIla

n = 0,75 — A5 TBEPAOCIIIABHBIX U OBICTPOPEKYIIUX PE3LIOB, 3aTOTOBKH Gs >
600 Mlla

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




20 32
25 40
Tabnuua 4
B h L r I 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 (20| 20 | 14
Tabnuua 5
Bupg dopma
0b6paboTkM | nepeaHen j j1 g a
MOBEPXHOCTM
YepHoBoe | 1.Mnockas ¢
TOYeHne dhackon |
pesuamu 5
TBEPAOro . 45 15-10 -5-10 6-12
PaguycHas c
crnnaea .
y dhackom | c
cTaneu
paguycom R

BenuuuHa cackn |

Yron gpackn g = (-5)° - (+10)°
Paguyc nyHkun R = 4,0...6,0 mm

my6buHa nyHkn 0,1 . .. 0,15 mm

ans B=10—-20mm }=0,4Mm

ans B=25-32mm |=0,6 MM

ans B=40-50mm |=0,9Mm

LUnpnHa nyHkn B = 2,0 ...2,5 mm




1. Ilnockas ¢ dackoi

METOOMWYECKUE YKA3AHUA K MPAKTUYECKOWU PABOTE Ne2

Tema: Pacuer pexxUMOB pe3aHusi IPU TOUECHUH.

Llenv 3auamus: npuobpemenue yMeHUll U HA8bIKO8 HAZHAYEHUSL PEHCUMOB
DPe3aHUs UCNONIb308AHUS, CNPABOYHOU IUMEPANYPbl.

1. Mamepuanvroe obecneuenue:

1) Memoouueckue ykazanus k npakmuueckou pabome.

2) Cnpasoynas rumepamypa.
2.1) Cnpasounux mexnonoza-mwawiunocmpoumens, mom 2; noo peo. A.1.

Kocunosotui, P.K. Mewepsxosa — M.: Mawunocmpoenue. 19852.
2.2) Cnpasounux uncmpymenmanvuuxka noo peo. 1. A. Opounapyesa,
M Mawunocmpoenue. 1987e.

Llopaodok svinonnenus pabomsi:

1. Ananu3z ucxooHwvlx 0anuwix (YClo6uUs 3a0adil).
2. Bwibop cxemul pezanus.

3. Bwibop pesicyweco uncmpymenma.

4. Haznauenue pexcuma pe3anusi.

5. OnpedeﬂeHue OCHOBHO2O MEXHOJIOCUHUECKO20 6PEMEHU.

3adaua: Ha mokapHo-eunmopesnom cmamnke mooenu 16K20 npoussooumcs
YepHOBOE HAPYHCHOE MOYEHUE NOBEPXHOCMU 3A20MOBKU HA NPOX00, C
oxnaosicoenuem. Cucmema C.ILHUJ. - scécmras (cpednetii scecmrxocmius).
Pazmepwt 3a2o0mosku 0o obpabomku: Juamemp /= ...mm; Ilocie oopabomxu:
d = ...mm. [[nuna obpabamuleaemoti nosepxHocmu 1=...mm; mamepuan
3aeomosku... Cocmosnue no8epxHoCcmu 3a20Mo8KuU..., 3a20MO6KA KPenumcs B
YeHmpax u nampone nogooxkoeom. Pesey npumume ¢ meepoocniaenoii
NAACMUHOLL.

1.Hauepmums cxemy obpabomxu.
2.Bviopamse peorcywuti uncmpymenm.
3. Haznauums pesicum pezanus.

4. Onpeaeﬂumb OCHOBHO€E MEXHONI02UHECKOE 6PEMAL.

Jlannvie k 3a0aue npusedenvt 8 maodauye Nol



Tabnuya Nel — ucxoouvle 0anHvie

Cocmosnue Ceuenue
Ne eapuanma N0BEPXHOCTNU J um d, mm 1, mm pesya B*H,
Mamepuan 3a20MO6KU MM
1 2 3 4 5 6 7
1 Cmanv 5 Omauexa ¢ 65 59hi4 100 25x25
0:=450 Mlla KOPKOI.
2 Cmanb 15I Ilpoxam 6e3 40 39h12 200 25x25
0,=600 MIla KOpKU.
3 Cmanv 40X Omauexa 6e3 80 76h14 250 25x25
0,=600 Mlla KOpKU.
4 Cmanws 40J1 Omauexa ¢ 102 98hi14 150 25x25
200HB KOpKOU
5 Cmans 20 LImamnoska 28 261h12 120 20x20
0:=500MIla be3 KopKu
6 Cmanv 40X Tloxoska be3 64 62hi12 220 20x20
0:=620MIla KOpKU
7 Cmanv 2071 Omauexa ¢ 86 80hi4 210 25x25
0.,=500 Mlla KOpKOU
8 Cmanw 3 Omauexa 6e3 90 89hi12 110 25x25
0,=580 MIla KOPKU
9 Cmams 45 Ilpoxam oe3 103 100h14 180 25x25
0,=600 MIla KOpKU.
10 Cmanwv 25J1 Omauexa ¢ 90 84hi4 160 25x25
0,=600 MIla KOPKOI.

Memoouueckue yxazanusi:

2. Bwibop cxemvl pezanus

JEs

1

D

D1




3. Bvibop uncmpymenma ¢ HanatiHo meepooCniasHol NIACMUHOLL.
Tun pesya - 2.2, cmp. 266. ..305,

@opma 3amouxku A g - 2.2, cmp. 295...298.
T'eomempusn neszsus: - 2.2, cmp. 304. (1, g,

)
Ji 2.2, cmp. 305. 1=0.
Mamepuan nezsusn - 2.1,
cmp. 116.

4. Peoicum pezanus. Anarumuyeckuu pacyem

4.1 I'nybuna pesanus 6 mm
h
t=— MM
i

I'JI€ 1 YUCJIO TPOXO/IOB B 3aBUCUMOCTH OT YCJIOBHM 00padoTKu 1= 1

h=—— MM

4.2[1ooaua pe3ya

So = St* Ks MM/00
rie St - mabauyHoe 3HaueHue nooayu

St - 2.1, cmp. 266, 6 3asucumocmu om ouamempa 3a20MmosKu

D ceuenus oeporcasku BxH (no ycnosuro), 2nyounvl pezanusi t.

Ks - nonpasounviii koagpgpuyuenm, pasen npouszgedenuro

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

cnpagoynux 2. 1.

Ks =1

Ilooaua So koppekmupyemcs no nacnopmy cmaHka, NPUEEOeHHOMY 8 KOHYe
OAHHOU MemoOuKU, NPUHUMaem oaudicaluiee, MeHvulee 3HayeHue.

4.3 Ilepuoo cmoiikocmu pezya T:
npu 00OHOUHCMpPYMeHmanbHol oopabomke T=45...60 mun.

4.4 Cropocmsb 2nasro2o 0sudxceHus pezanus V:
Cv
V= * Ky

" *t * 80
20e C,m, x, y, - 2.1, cmp 269. ,,270. Ky nonpagounsiii koaghgpuyuenm na

yenosusi 00pabomku, pasen npoussedeHuro Ko3p@uyuenmos,

yuumsigarowux mamepuan 3aeomoexu Kw yenot Kjv , Kjn



Kv = Kw* Kuww* Knv *Kjv *Kjlv N

e ( 750 )n
v = 1 LTB ¥

2.1, cmp. 261, 262,
20e K- 2.1, cmp. 262 (epynna cmanu), n- 2.1, cmp. 262 (cmenenv); Kuv u Knv
—2/1 ecmp. 263; Kjv u Kjw— 2.1, cmp.271.

4.5 Yacmoma epawjenus wnunoens n:

1000 *V
n= ———— MUuH
T*D

n - KOppEeKmupyemcs no nacnopmy Cmauka, npuHumaem oaudxcatiuiee MeHbuiee
3HaueHue OetcmeumenbHOU Yacmomyl 8PAUeHUs No

4.6 [leicmeumenvuasn ckopocms pezanus Vo :
T *D *no
Vo= ———— M/Mmun
1000
4.7 Crxopocms nodauu pesya Vs: Vs = no * So, mm / mun

4.8 nposepka sviopannozo pexcuma pezanus (t, So. Vo, Vs ) no
MOWHOCMU CIAHKA

Np S Num

20e Ny = ———— , KBm — MmowjHocmb, 3ampayusaemasi Ha
pesaHue
60*102

Nun — mownocmo winunoens cmauka, Nun = Nu * h, kBm 20e N -
MOUWHOCHb DNIEKMPOOGU2aAmeisi N0 NACNOPMY CAHKA.
h - K. I1.]]. cmanka no nacnopmy

Ecnu nepasencmeo ne coonooaemes u Ny > Nun mo Heo0bX00UMO CHU3UMb
PpedcumMbl pe3anus, m.K. MOWHOCMU CIMAHKA HeOOCMAmoyHo OJisi pabomvl
HA PACCYUMAHHBIX PEHCUMAX.



P.=10 Cp * t* * S¥ * V" * K, , xI'c — ri1aBHast COCTaBIISAIOLIAS CHJIBI

pezanus rae Cp ,x, Y, n— 2.1 cTp. 273 — 274.

Kp = Kmp * Kip * Kgp*™ Kip - KO3hpmLIMEHTBI, YYMTbIBalOLLME YCNoBUS obpaboTku.

KMTJ=(

g
5

= ) - YUYUTBIBACT MaTepHall 3aroTOBKU U €ro Os

n - cmenensb, Ha cmp. 264, cnpagounuk 2.1;
Kip , Kgp, Kip - yunrtsiBaet yrisl ne3Bus pesna — 2.1, ctp 275

Hrak t=.............. MM, 1= ..o Vo= il Vs = i O

5. OcHosHoe mexHono2u4yeckoe epemsl To



oL

=

o
o }l,rva

S

L = [+y+A mm — onuna paboueeo xooa pesya.
y+A - 8pezanue u nepebee pesya.
y = t¥ctgj, mm

A=1.4 mm

Llacnopmmuvie dannvie cmanka 16K20.

1.  Beauuuna nooauu 8, "/os : 0.05; 0.06; 0.075,; 0.09; 0.1; 0.125; 0.15;
0.175; 0.02; 0.25; 0.3, 0.35,; 0.4; 0.5, 0.6, 0.7, 0.8, 1, 1.2; 1.4; 1.6, 2; 2.4, 2.8.
2. Benuuuna wacmomsl epawerus winundensa 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 Nu = 10kBm

KILJ. h= 0,75

3. Peosicum pezanus. Tabruunwiii memoo.

3.1

t=h/i , MM

3.2 8o = St * Ks mm/06 - koppekmupyemcst no nacnopmy cmatxa.
3.3 T =30 mun
3.4V ="Vn* K mm/mun

3.5 1000 *V
n= ————, MUH
T*D
3.6 T*D *no
Vo= ———— | Mm/Mun
1000

3.7 Vs =no *So, mm / mun
3.8 Np = Nm*Kn, kBm

20e Nm - mabnuunoe 3naueHue MOWHOCMU Pe3aHUs 8 3A8UCUMOCMU OM
mamepuana 3a20mosKu U pesya, 21youHvl pe3anus, ouamempa
3a20mos8KuU, nooauu, ckopocmu pesanus Vo .



...........

4. OcnosHnoe mexnonoauueckoe epems 1o

Ti= {%}*1 i
5

Memooamu.;

Tabauya 2.

., No

Cpasnumenvras mabauya 2 pexcumos pe3aHus u
OCHOBHO20 8peMeNU, ONPEeOeNEeHHbIX AHATUMUYECKUM U MAOIUYHBIM

Dnemenmul

So ,mm/00

Vo, ,m/Mmun

1
no MUH

Vs , mm/mun

To ,mun

AHanumuyueckuil
Memoo

Tabauunsiit memoo




METOOUYECKUE YKA3AHUSA K NTPAKTUYECKOWU PABOTE Ne5

Tema: «[ 'eomMeTpusa 1 KOHCTPYKLUUSA CBEPII»

Llenb: Mprnobpectn ymeHUs n HaBbIKM NO OnpeaenieHnto 1
N3MEpPEHNI0 reoMeTpU4eCKnX napameTpoB cBepna

O6opynosaHue:

-CBEpPIO cnupanbHoe, LenbHoe
-LUTaHreHUMpKynb

-NMMHENKa

-YHuBepcarnbHbIN yrriiomep
-KPOHLUMPKYIb

-TpaHcrnopTup

[MopsaaoK BbINONHEHUS paboThl:

-onpegeneHne Tuna, Ha3HavYeHus ceepna

-aHanm3 CoCTaBHbIX YacTeun ceepna

-onpeneneHne matepuarna pexyLlen n KpenexHom 4yacTten ceeprna
-U3MepeHne yrnos ceepna

-BbIMNOJIHEHNE 3CKMN3a

TeopeTnyeckad 4acTb

CBeprieHne - OCHOBHOM MEeTO[, NofnyYeHNa OTBEPCTUMN B CMNSTOLLIHOM
maTtepunane. CepneHuem nonyyatot otBepctus 11...12 ksanuteta C
LLIepoxoBaTOCTbi0 06paboTaHHbIX noBepxHocTen Rz = 20...80 mMkm.

[Mpouecc pe3aHnsa OCyLLEeCTBISAETCSA 3a CHET ABYX COBMECTHbIX ABVXEHWIN:
BpalleHUs cBepna unu getany BoKpyr ocu OTBEPCTUSA (rnaBHOe OBWXKEHNE



pe3aHus Dr) n noctynaTtenbHOro ABMXeHWUst CBepna BAOSb OCU
(aBwxeHne nogaumn Ds). Ha cBepnunbHbIX CTaHKax CBEpro
coBepluaeT oba ABMKEHUS, Ha TOKAPHbIX CTaHKaxX BpallaeTcst
3aroToBKa, CBepny npuaaeTcs ABUXEHME Noaaydn.

Cepno cnupanbHOe COCTOMT U3 paboyen YacTu, BKITHOYAKOLLEN PEXYLLYIO K
HaNpaBnALLYI0 YacTu, LUEVKM N XBOCTOBMKA. KOHMYECKME XBOCTOBUKM CBEPIT

MMEIOT J1anky, umnnmHagpumnveckmne BbllNMOJTHAKTCA C NMOBOAKOM UIN oes noBoOdKa.

[MoBEpXHOCTY NEe3BUN cBEpa 1 ero pexyLime KPOMKN nokasaHbl Ha
pucyHke 1,2:

1 - nepefHss NOBEPXHOCTbL Ne3BUSA - YacTb MOBEPXHOCTU BUHTOBOM
CTPY>XEe4Y-HOW KaHaBKW;

2 - rnaBHas 3agHss NOBEPXHOCTb Ne3BUSt MOXET ObITb
KOHMYECKOM NOBEPXHOCTbIO, BUHTOBOW USN NIOCKOCTLIO;

3 - BcnomoraTenbHaa 3a4HAS NOBEPXHOCTb J1Ie3BMSA (JIEHTOYKA)
— 4YacCTb KOHNYECKOW NMOBEPXHOCTM C O4EHb Masionl KOHYCHOCTLIO,
OCb KOTOPOM COBMagaeT C OCblo CBEPNa;

4 - rmaBHas pexyliasa KpoMka, obpasyemasi nepecevyeHnem
nepenHen v rnaBHoOM 3agHenN NOBEPXHOCTEWN;

5 - BcromoraTernbHas pexyllas Kpomka, obpasyemMasi nepecevyeHmem

nepegHen n BcriomoraTesibHOW 3aHen NOBEPXHOCTEN;

- — Q\;\&%

| e
= Q&&\}}

Puc. 1. KOHCTpyKTMBHbIE 3NieMeHTbI cBepna



Puc. 2. NoBepxHOCTW Ne3Buin CBepria 1 ero pexyLime KPoMKu

6 - nonepe4yHas Kpomka (nepemblyka) obpasyeTcs npu
nepeceyeHnn ABYX rMaBHbIX 3a4HNX NOBEPXHOCTEN CBEPNA;

7 - BEPLUMHA Ne3BUst — TOYKA NEPEeCceYEeHst rMaBHOM U
BCMOMOraTeNbHOM PEXYLLMX KPOMOK;

8 - cnuHKa ceBepna — 3aHMKeHHass OTHOCUTENBHO NEHTOYKU
NOBEPXHOCTb, NpeAHa3Ha4YeHHasn ONa YMEHbLUEHUS] TPEHNSA MexXay
cBepsiom 1 06paboTaHHOM NOBEPXHOCTHIO OTBEPCTUSI.

"eomeTpunyeckne napameTpbl cBepra nsobpaxeHsl Ha puc. 3. NepeaHun yron
cBeprna y namepsetca B nriockoct N—N, npoxoasien yepes TOUKY pexyLien
KPOMKW, HOPManbHO K HeN. 3agHni yron a namepsietcs B nnockoctn O-0,
NpoxoasiLen Yepes 3Ty e TOYKY, KacaTesnbHO K obpasytolemy UMnuHapy, Ha
KOTOPOM NEXUT paccMaTpmBaemas Touka (napannenbHoO ocu ceepra).

[MepegHun yron y - yron mexnay KacaTtesnbHOM K nepegHen NoBepxXHOCTU
N HOpPMarbio B 9TOWN XXe TOYKEe K MOBEPXHOCTU, KOTOPYHO ONucbiBaeT
pexyLiasi KpoMKa rnpu BpalleHn ee BOKPYr ocu ceepria (YCevYeHHbIN
KOHYyC). 3Ha4yeHne nepenHero yrra siBAseTcs BeSIM4NHON NepemMeHHOM
BOOSb PeXYyLLEen KPOMKM 1 3aBUCUT OT AnameTpa, Ha KOTOPOM NEXUT
paccmaTpuBaemas Todka. MakcnmanbHoe 3Ha4yeHue y — Ha nepudepum
ceepna (B nnockoct N1-N1) n MUHUMarnbHOE — B paniOHe NepeMbIYKH.



Puc. 3. Ctatnyeckue yrnbl cBepna

3a4HUN yron a - yron mexay kacaTtenbHON K OKPY>KHOCTU, KOTOPYHO
OMUCLIBAET TOYKA peXxyLLen KPOMKN Npu BpaLLleHUn ee BOKPYr OCu
cBepria v KacaTesibHOW B TOW XXe TOYKe K 3aHeW NoBepxXHOCTU CBepna.
3Ha4yeHue 3agHero yrna ABnaeTcs Takke BerMynHON NepemMeHHoMN,
MakcuMaribHoe 3Ha4YeHne — B paioHe rnepemMblyku, a MUHUMarnbHoe
3HayeHne — Ha nepudepum ceepna (B nnockoctn O1-07).

Yron npu BepLUunHe 2¢ n3MmepseTca Mexay npoekunemn asyx
pexyLmx KpoMok (puc 6.3), obpasyeTtcs 3aToukon ceepna. Bennunna
yrrna 2¢ 3aBUCUT OT TBEPLOCTM N NPOYHOCTN MaTepuana. 3HayeHnsd
yrna 2@ nexart B npegenax ot 70° go 140°.

Yron @1 obpasyeTtcsa 3a cHeT oOpaTHOM KOHYCHOCTU HanpaBnsoLWen YyacTn
cBepfia U npeaHasHayeH ans UCKNoYeHUs1 BO3MOXHOCTU 3aLleMI1eHus

cBepna B oTBepcTun. 3HadyeHuns yrna @1 He npesbiwatoT 0,5°—1,5°.

Yron w - yrosi HakfioHa BUHTOBOW KaHaBKW. M3amepsaeTca mexay
KacaTerbHOM K BUHTOBOW KaHaBKe U OCblo cBepria (puc. 6.1). 3HayeHve
yrrna w gBnseTcsa BernM4YnHon nepeMeHHon, yMeHbLUIaeTcd OT
nepudepun K LEHTPY cBepna, 3aBUCUT OT CBOMCTB 0bpabaTbiBaeMoro
Matepuana u Haxogutcsa B npegenax 15°-45°,



Yron HaknoHa nepeMblykM Y HaxoauTCa MeXxay npoekumen
rMaBHOM peXywen KPOMKM W MNEePEMbldKM Ha  MIOCKOCTb,
nepneHaunKynsapHyo K ocu ceepna.

Tak e, Kak n Nnpn To4EeHN, Npn ceeprieHnn MMerT MeCcTto KUHEMATUYECKUE

(pabouue) yrnbl, KOTOPblE N3MEPSIOTCA OTHOCUTENBbHO JIMHUM pe3aHus.

MeTtoauyeckue YKa3aHuUsA NOo BbINOJIHEHUIO paboThbl

1. I3mepeHue KOHCMPYKMUBHBIX U 2e0MempuUYecKUX 3/1IeMeHmo8s ceepria

KOHCTPYKTMBHbIE 3rIeMEHTbI CBEpIia N3MEPSIOTCS YHUBEepCanbHbIMU
WHCTPYMEHTaMW - LUTAHreHUMPKYeM, MUKPOMETPOM, YHUBEpPCalbHbIM
yrnoMepom v ApyrumMu cpeactsamu, UMEKLLMMNCS B pacropsikeHnn

nabopatopun pesaHus. [Npnembl amepeHnin npeacTaBfeHbl Ha puC.

Sesmosw

Puc. 4. amepeHne gnameTtpa cBepria WTaHreHUMpKynem
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Puc. 5. lamepeHune TonwmHel cepaueBnHbl cBepna

Yron HakrnoHa BUHTOBOW CTPY)XEYHOWN KaHaBKn w onpeaensioT nubo
HenocpeaCcTBEHHbIM N3MEPEHMEM HACTOMbHbIM YrNoMepoMm, Nimbo
onpegensoT No oTneyaTky, nosiydyaemMomy nyTemM npokaTbiBaHWUsS cBepna
no Gymare n namepaemMomy yHMBepcarnbHbIM yrinoMepom (puc. 9).

Puc. 6 KoHTposb reoMeTpuyecknx cnupanbHbIX CBEPS C NOMOLLbLIO yriiomMepa

Puc. 7 NamepeHure yrna npu BepLluvHe yHMBepcarnbHbIM YrioMepoMm



Hragg

Puc. 8 amepeHune yrna HaknoHa nonepeyHomn KpoMKm
YHMBepcasibHbIM YriioMepom

Puc. 9. UsmepeHune yrna HakroHa BUHTOBOW KaHaBKN W

YcrpoiicTtBo riaakoro mukpomerpa tuna MK-25
OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIHMH TJIAJIKOTO MUKPOMETPA:
1 2 3 4\ 9 6 7

1. Ckoba gomkHa 6bITb XXecTkomn, eé gecopmMaumsa NPUBOAUT K OLLNBKE N3MepeHus.

2. MNaTka MoxXeT ObITb 3anpeccoBaHa B KOPMyC, a MOXET OblTb CMEHHOWN.

3. MuUKpOMETPUYECKNIN BUHT, KOTOPbIV NepeMeLLaeTcs Npu BpaLweHUn TpeLwoTKu 7.

4. CTOnopHOE YyCTPOUCTBO BbINOSIHEHO B BMAE BMHTOBOIO 3aXuma.
McnonbayeTtca ans gpukcaumm MUKPOMETPUYECKOrO BUHTA MPU HAaCTPoOnKe
npnbopa MUnmn CHATUM NOKa3aHWMN.



~

. Ctebenb. Ha Hero HaHeceHbl ABe LWKarnbl: NPOHYMepoBaHHas (OCHOBHas)

MOKa3bIBA€T KOJIMYECTBO LeJIbIX MUTIITTMMETPOB, AOMNOJIHUTENTbHAA —
KOJIn4eCTBO MNMOJIOBUH MUTTTTMMETPOB.

. 5apa6aH, MO KOTOPOMY OTCHUTbIBAKOT AECATbIE U COTblE OOJTA MUJTTTUMETPA.

Topeu 6apabaHa Takke ssBNseTcd ykasaTtenem ans wkanbel ctebns 5.
TpewoTka Ans BpaleHNna MUKPOMETPUYECKOrO BUHTA 3 N PErynupoBKU YCUMUS.

. OTanoH ans npoBepKu U HACTPONKM UHCTPYMEHTA.

H3zmepenue ouamempos Mukpomempom
1 2
\

| =5l
\ — |25
LLLLLEET =
[TITT[TTIIT I 1=
— (20
0 5 10 15 =
—
= 88
LLLLEEETT =
[TTTTTTTI[TTITT T = 25
0 5 10 15 =
o [0

VYkazaTenem mpu OTcUeTe 0 MIKayie cTe0sst 2 CIIyKuT Topen bapadaHna 3, a
NpOAOIBHBINA MITPUX | sIBIISETCS yKa3zaTeneM JUIsl KpyroBoil mkaisl Oapabana 3.
[IponymepoBaHHas mikana cTe0sist 2 (HUKHSIS) MOKa3bIBAET KOJIUYECTBO
MUJUIUMETPOB, @ €r0 JOMOJHUTENbHAS IKala (BEPXHSIs) CIYKUT JUIs TOJICYEeTa
MOJIOBUH MUJUTUMETPOB.
[TocnenHuii MOJHOCTHIO OTKPBITHINA OapabaHOM IITPUX MPOHYMEPOBAHHON
MUJUTUMETPOBOM MIKaJIbI (HIXKHEH) cTe0JIsI COCTABISET LEN0€ YUCIO MUJIUMETPOB.
Ecnu npaBee 3TOro mrpuxa UMeeTcst OTKPBITBINA IITPUX TOMOJTHUTEIBHOMN IIKAJIbI
(BepxHel), Hy>KHO npubaBuTh 0,5 MM K TIOJTyYEHHOMY 3HAYEHHUIO.
[Ipu oTcyere moka3aHuil KpyroBoi IMIKaidbl 3 B pacueT OepyT To e€ 3HaYCHHE,
KOTOPOE COBIAJAET C MPOAOIbHBIM IITpuXoM 1. Takum oOpa3om, Ha BEpXHEM
M300pKEHUH TTOKa3aHUs TPUOOpa COCTABIISIOT:
16 + 0,22 = 16,22 mm.
17 + 0,5+ 0,25 =17,75 mm.

Iopsinox nmpoBeaeHusi H3MepeHHii MHKPOMETPOM
Pabouune noBepXHOCTH MUKPOMETpPA Pa3BOJAAT HAa BEIMYMHY UyTh OOJBIIYIO, YEM
pa3Mep uzMepsieMoi feTaiu. TopleBble TOBEPXHOCTH MATKU U
MUKPOMETPUUECKOTO BUHTA UMEIOT BHICOKYIO TBEPAOCTD ISl YCTOMYMBOCTH K
UCTHUPAHUIO.
[IaTKy cierka npuKMMaroT K J€Tajly U BpallaloT MUKPOMETPUYECKHI BUHT C
MIOMOILBIO TPEUIOTKH JI0 CONPUKOCHOBEHHUSI €T0 C U3MEPSIEMOM MIOBEPXHOCTHIO.
TpemoTka CIIy»KUT A PEryIMPOBaHUS YCUIIUS HATATa — JejiaeTcs 0ObIYHO 3 — 5
mienykoB. [lonoxkeHrne MUKpOMETPUYECKOTO BUHTA (PUKCUPYIOT C TOMOIIBIO
CTOIIOPHOTO YCTPOMCTBA JJISl TOTO, YTOOBI HE COMTH MOKAa3aHMs MPU CUUTHIBAHUH
3HAYEHUM CO IIKAJIBL.
B nporecce paboTbl ¢ MUKPOMETPOM €r0 CIAEAYET AEPKATh 32 CKOOY TaKUM
o0Opa3om, uToObI OblJTa BUIHA IIKAJIa CTE€OJIs, U TOKa3aHUsI MOKHO ObLIO CHSTH Ha
MecTe.



[Ipu n3mepennn nuamerpa Baja, U3MEPUTEIIbHBIE TIOBEPXHOCTU HYKHO BBICTABIIATH
B IMAMETPAIIBHO MPOTUBOIIOJI0KHBIX TOUKax. [Ipy 3TOM nsiTKa mpu>Kumaercs K
BAJIY, @ MUKPOMETPUYECKUN BUHT, KOTOPBIA MEAJIEHHO BPAIIAIOT TPEIUIOTKOM,
MOCJIETIOBATEILHO BHIPABHUBAETCS B JIBYX HANPABICHUSAX: OCEBOM U

paguanbHOM. [Tocie paboThl HEOOXOIUMO TPOBEPUTH TOUYHOCTh HHCTPYMEHTA C
MTOMOIIIBIO ATAJIOHA.

4. OxpaHa TpyAa U TexHuka 6e3onacHocTu

Mpn npoBegeHun paboThbl B nabopatopumn A0SKHbI BbINOSTHATECA TpeboBaHUs
OENCTBYIOLLIEN NHCTPYKLUMKN NO TexHuke 6e3onacHocTu . B gaHHon paboTte
cnegyet ocoboe BHMMaHWe obpallaTb Ha ONacHOCTb TpaBmaTuama npu
obpaLLeHn ¢ OCTPO 3aTOHEHHBIMW NIE3BUSMU METaNNoPEXYLLNX
WMHCTPYMeHTOB. HeobxoamMmo npegoTepawlaTb NageHne MHCTPYMEHTOB U
CnyyanHoe pe3koe BO3L4eNCTBUE UX NE3BUIN HA KOXHbIN NOKPOB YerioBeKa.

5.Mopsaok BbINOMHEHUA nadbopaTopHOn paboThbl

1. O3HaKOMUTBLCH C CoAepPXKaHNEM U METOANKON NpoBeaeHUs paboThl.

2. I3y4nTb KOHCTPYKLMIO CBEepna, NPUHLMN AeNCTBUSA U3MepUTENbHbIX NPUGOPOB.

3. lamepuTb KOHCTPYKTMBHbIE NapameTpbl cBepna u yrrbl. PesynbTathbl
N3MEPEHUI 3aHECTUN B Tabnuuy.

4. 3apucoBaTb 3CKU3 CBepra C NPOCTaHOBKOWM BCEX NMHEWHbIX U YITIOBbIX pa3mMepoB.

6. CoaepxaHue oTyeTa
1. Tema paboThl.
2.lenb paboTbl.

3.3apaHne Ha nsMepeHue 1 pacyeT OCHOBHbIX KOHCTPYKTUBHBIX U1
reoMeTpUYECKMX NapaMeTpoB.

4.3anonHeHue Tabnuupbl 1 - Pe3ynbtaTbl U3MepEHUIA.

5.3ckn3 ceepna ¢ ykasaHNMeM ero OCHOBHbIX KOHCTPYKTUBHbIX U
reoOMeTPUYECKMX ANTEMEHTOB U UX 3HAYEHWIA.

7. KOHTpOsbHbIEe BONPOCHI
1. Ha3oBMTE OCHOBHbIE YaCTK N NOBEPXHOCTU CBEpPNA.

2.[lanTte onpenernieHne yrnos pesaHna ceepna.


http://pandia.ru/text/category/laboratornie_raboti/
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3. Kak nsmeHsTca 3HadeHus nepegHUX 1 3agHUX yrroB ceepna no afivHe
pexyLien KpOMKN?

4.lNosicHnTe cxembl n3mMepeHusd yrnos ceepna.

TABJTMUA 1 - PE3YNIbTATbl UBMEPEHUN

1.HanmeHoBaHMe cBepna 1
2.MaTepwnan pexyLien 4yactn ceepna 2
3.HomuHanbHbIN anameTp ceepria D B Mm 3
4.00wWwaa gnuHa ceepna B MM 4
5.[AnnHa paboyen yacTtm ceepria B MM 5
6.Popma 3aTo4KM cBepna 6

7.dnameTp pexyLien 4yactn ceepna rno
neHtodkam D B MM

7
U (Y rmaBHbIX PEXYLLNX KPOMOK)
8.[nameTp paboyen YyactTu ceepna y LLenKu
D1 Bmm 8
9.PaccTtosiHme mexay namepsieMbiMu
nosuuuamun L1 B mm 9

10.Mepenan gnameTtpos (obpaTHas

KOHYCHOCTb) 10




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

11.Yron HaknoHa BMHTOBOM KaHaBkU W 11
12.Yron 3aTouvku ceBepna 2@ 12
13.Yron HaknoHa nonepe4yHon KpOMKM 13
14.Pa3mep cepaueBuHbI cBepra y
XBOCTOBMKA - B1 B MM
14
15. Pa3mep cepaueBuHbl cBepria Yy BEPLUMHBI
(y nonepeyHon kpomkmn) - B2 B MM 15
> 7 = 7116. PaccTosHue Mexay nsmepsemMbiMm
no3vumamm L2 B Mm
16
17. MNepenag pa3mepos (YTOMLWEHNE CTEPXKHS)
17
[(B1-B2)/ L2]1* 100 %
18.Pa3mep koHyca Mop3e xBoCToBYMKa 18




METOOQNYECKUE YKA3SAHUSA K MPAKTUYECKOWU PABOTE Ne6

Tema: PacyeT pexnMoB pesaHunsi Npu CBepreHuu,
3EeHKepOBaHUU U pa3BepTbIBaHWUN.

Llenb 3aHatusa: NpnobpeTteHne yMeEHNN U HaBbIKOB Ha3HaYeHUs

pexnmoB pe3aHn4.

MaTepunansHoe obecneveHme:

1) VIHCTpyKUMSA K NpakTuyeckomn pabdorTe.
2) CnpaBoYHMKK TexHONora-mawmnHocTpoutens Tom 2 / nog pea. A. I.

Kocunoson P.K. MewepeHkosa M: MawwmHocTpoeHue 1985r.

Mopsaok BbINOMHEHNS paboThbl:

1) AHanM3 NCXoaHbIX AaHHbIX (YCNoBUS 3a4ayn)

2) Boibop cxemMbl pe3aHung

3) BbIbop pexyLiero MHCTpyMeHTa

4) HasHayeHne pexnmMmoB pesaHus

5) OnpegeneHne OCHOBHOIO TEXHOSTOMMYECKOrO BPEMEHN

1. 3apava. Ha ctaHke mogenun 2P 135 cBepnaT oTBEpCTUE ANAaMETPOM

D= ... Mm; onuHon | = ... MM; MaTepuan 3aroToBKW - ... 0s= ... Ml1a;

Tabnuua 1 - icxoaHble gaHHble

N BapuaHTa MaTepwuasn 3aroToBku D Mm [ MM
1 Ctanb 45 0e =750 Mmla 15 H12 60
2 Ctanb 45XH o0e: =780 mla 16 H14 40
3 Ctanb Cm36 0= =460 mlla 18 H12 20
4 Crtanb 45X o0 =750 Mla 20 H12 30
5 Ctanb 20 oe =500 mla 10 H12 50
6 Ctanb 50 oe =750 mla 14 H12 70
7 Ctanb 40 oe =800 ml1a 22 H12 45
8 Ctanb 651 o= =850 mMla 17H12 55




9 Crtanb C15 0= =600 mlla 19 H12 65

10 Ctanb 20XH o= =650 mlla 12 H12 25

2. Cxema pesaHu4: (BbINOMTHUTb CXEMY pe3aHuns)

3. Pexywmm nHctpymeHT: CBepno; matepuan pexyLiemn 4yacTtu
-2,C.

115, 117.
"eomeTpusa nessus: 2¢ = 120, y=55, w=30, a-2, c. 151,152.

Pasmepsbl cBepna: D-paBeH anameTtpy otBepctua, Lulno FOCT
10903-77 - 2, c.146... 149.

4) Pexum pesaHua. AHannTUYeckum pacyeT pexmma pesaHus.

4.1 [nybuHa pe3aHus t=D/2mm.

4.2 [lopava ceepna S0=Sn"Ks Mm/06,

roe Sm - TabnnyHoe 3HayeHue - 2,¢.277, Ks- nonpaBoYHbIN KOI(PPULMEHT;
npuBeaéEH B NPUNOXEHUM K Tabnuue 25 -2, ¢.277. SO KOPPEKTUPYIOT NO NacnopTy
CTaHKa; NpuBeaEH B KOHLE MHCTPYKUNKN, NPUHUMAETCA bnmxkaniiee meHblee So

4.3 Tlepwuog ctomkoctn ceepna T, MuH.,2 c. 279..,. 280.

4.4 CKOpOCTb rNaBHOro ABMXeHus pesanus V.

V=(Cv*D? ) (T™S)*Kv, M/MUH
roe Cv, q,m, y - 2, c.278.

Kv= Knv*Kuw*KIv - nonpaBo4Hble KO3hPUUNEHTBI ;Ha

3aroTtoBKy - Kmv; MIHCTPYMeEHT - Kuw; rnyounHy otBepctua Klv
Kmv =K: *(750/ 0e )" — 2,¢.261,262. «Ki» 1 «n» - 2,c. 262, Tabnuua 2.
Kw — 2, ¢.263, Tabnuua 6. Klv- 2,c. 280, Tabnuua 31.

4.5 HacTtoTa BpalleHus ceepna

n= (1000*V)/(1r* D) MuH™" .



KoppekTupyeTcs no nacnopTy cTaHka, npuHuMaeTcs bnvxariias
MeHbLUIas AeACTBUTENbHAsA Na .

4.6 [eiicTButenbHasa ckopocTb pe3aHus Va:

V4e=(1TT*D* n4)/1000, M/MWH.

4.7  CkopocTb nogaum Vs:

Vs= Nd*So, MM/MUH.

4.8 lNpoBepka pexnma pesaHusi o MowHocTK wnuHaens Nun, 1 cune nogayu
cTaHKa Pxrax; Np<Num; Px<Px rax
rae MOLHOCTb, 3aTpavynBaemasi HapesaHue

Np=MKp *n,u / 975, kBT.

Mkp=CM*D¥*So’ *Kp, K'*M - KPYTALLMUIA MOMEHT,

Cwm, q,y, - 2,c.281, Tabnuua 32.

Kp=Kw=( 0s /750)" -2, c. 264, Tabnuua 9.

Num=Nwm*n. KBT - MOLLHOCTb WINMHAENS MO NAacnopTy CTaHKa

Px - oceBaga cocTtaBnsowias cunbl pe3aHus.

Px=Cp*D%*S% *Kr ,kr C,

Cor, Q,y -2, c.281 Tabnuua32.



Ecnu HepaBeHCTBO He cobnoaaeTcsl, To He0B6X0AMMO CHU3UTL PEXUMBbI pe3aHusl.

5. OcHOBHOE TexHomnorn4yeckoe
BpemMs To: To=L/Vs ,MuH

.rae L=l+y+A, MM - onuHa paboyero xoga ceepsia B ABMXEHUM nogadn Ds

y - Bpe3aHue, y=(D/2) *ctgp,MmMm; ans obbl4HbIX CBEPIT cp=1200 , y=0.3D); ans
ABounHoun 3aToukun ceépn y=0.4D, A - nepeber. A=2mMm.

4. TabnuyHbIn metoa. Pexnm pesaHus

4.1 t=D/2,Mmm

4.2 So=S*Ks ,MM/06 - KOPPEKTMPYIOT MO NacrnopTy CTaHKa.
4.3 T, MyH -2, c. 279,280.

4.4 V=V7*Kv,M/MUH

4.5 n=( 1000* V)/(Tr*D), MMH™" ,Ma= ..., MWH - O NACMOPTY CTaHKa.

4.6 V=(1 *D* na)/1000,MmMm/MWH

4.7 Vs=So* Mg, MM/MUH
4.8 Np<Nuwr
N= N*Kn, kBT

5. OcHOBHOE TeXHOMorM4yeckoe BpemM4d

To: To=L/Vs ,MUH.



BenuunHal So ,mm/06| Va ,M/MuH| NoMuH| Vs, MM/MUH To ,MVH

AHannTnyeckas

TabnuyHag

Ta6bnuua Ne2: CpaBHeHNe peXnUMoB pe3aHus

rlaCI'IOpTHbIe OaHHblEe CTaHKa.

Mogaum So: 0.1; 0.14; 0.2; 0.28; 0.4; 0.56; 0.8; 1.12; 1.6.

YacTtoTta BpaweHna n: 31.5; 45; 63; 90; 125; 180; 250; 355; 500; 710; 1000; 1400.
MowHocTb auratena Nv=4.5, kBT.

K.I.g. n=0, 8

Cwuna nogaym gonyctumas Pxrax=1500 «kr c.



METO/IUYECKUE YKA3AHUS K IPAKTUYECKOM PABOTE Ne7-8

Tema: «Pacuer pe:xMMOB pe3aHusl NPy HUIMHAPUYECKOM U

TOPLIEBOM (PpE3EPOBAHUI.

[{es1b 3aHATUA: TPUOOPECTH YMEHUS U HABBIKM HA3HAYCHUS

PEKUMOB PE3aHUsl, UCTIOJIB30BAHUS CIIPABOYHOM JTUTEPATYPHI.

MarepuasibHOe obeclieueHue:

1. MeToauyeckue yKka3aHmsl.

2. CnpaBoyHas JiMTeparypa.

2.1.CnpaBOYHUK TEXHOJIOTa-MAIIMHOCTPOUTENS, TOM 2 / O] PE.
A.T"Kocunosoin, P.K.Memepsikosa - M.: Mammnoctpoenune, 1986 r.
2.2.001memMalMHOCTPOUTENbHbIE HOPMATUBBI PEKUMOB pe3anus, ToM 1, 1991r.
3. Kanbkynsarop

ITopsAmok BBIMTOJTHEHMS PAOOTHI:

1. AHanu3 UCXOIHBIX JTaHHEBIX.

2. BriOop cxeMm pe3aHusl.

3. Be1Oop pexyIero "HCTpyMeHTA.

4. HazHaueHUe peXKMMOB pe3aHus aHATUTHYECKUM H TAOJTUYHBIM METOAAMM U
MPOBEpPKa MX MO MOIHOCTH CTAHKA.

5. OmnpeneneHne OCHOBHOTO TEXHOJIOTHYECKOTO BPEMEHH.

Hcxonnwie nannwie: CIIM/ - xxécTkas.
3amaua Nel. Paccuntarh aHaTUTUYECKH PEKUM PE3aHUSI IPU

IUIMHAPUYECKOM (ppe3epoBaHMM IITIOCKOCTH 3arOTOBKU HA TOPU30HTAIBHO-

dbpesepHoM ctanke monaenu 6T821". Jlanubie mpuBeIeHbI B Tabmuie 1.

3amauya Ne2. BeiOpaTh TaOMUUYHBIM METOJIOM PEXKHUM PE3aHUS IS
YEPHOBOT'O TOPIIEBOTO (hpe3epOBaHMsI TUIOCKOCTH Ha BEPTUKAIBHO-(Dpe3epHOM
ctanke mozenu 6T13. Jlanubie mpuBeaeHBI B TAOIHIIE 2.

MeTO,I[I/IquKI/Ie YKa3aHHUA 110 BBIIIOJIHEHHIO pa6OTbI



PEILIEHHWE 3AJJIAYI Nel
AHAJIUTHYECKUN METO:

1.Ycnosue 3agaun Nel

2. BpIOOp cxeMbl pe3aHusl.
[Tpu BBIOOpE CXEM pe3aHus YUUTHIBACTCS KOHCTPYKIIHS 000pYTIOBaHHMSI, METO/
KPCIUICHHS 3arOTOBKH, THIT U KOHCTPYKIIUS HHCTPYMEHTa, (hOpMOOOpa3yIoIiue
nBrKeHus. Cxema pe3anus - YCIOBHOE H300paKeHHE, OTIPEICIIIONIee
B3aMMHOE PACIIOJI0KCHHE HHCTPYMEHTA 1 3arOTOBKH, WX 3aKpEIUICHHE,
dbopmooOpasyronre IBHKCHUS.

3. BriOop pexyl1iero HHCTpyMEHTA:

Tun uaCcTpyMeHTa 3a7aH YCIOBHEM 3aJaud, MaTEpHUall PEKYIINX 3yObeB BEIOMpACTCS
mo J. - 2.1, ctp. JI 4-118 B 3aBUCUMOCTH OT BHJIa U XapakTepa 00paboTKU U MaTepuasa
oOpabatbiBaeMoit 3aroToBkH. Pazmeps! ppessl BEIOUPAIOT B 3aBUCUMOCTH OT IIIMPUHBI
oOpabaTbiBaeMoii moBepxHocTy B u nmpumycka Ha 06paboTKy.

[nda ropuessix ppes: 1= (1,1...1,7)*B (Mm) — nuameTp Gppe3bl 3aBUCUT

oT wupuHbl ppesepoBanus. KomnuectBo 3yoneB Z = (1,6...2)* - IS
YUCTOBBIX MEJIKO3YOBIX (hpe3; Z=1,2% - JUTsl YEPHOBBIX
KpyIHO3YOBIX (pes.

[Ins nunuaapuyeckux dpes: auaMetp Ppe3bl 3aBUCUT OT TITyOUHBI

pesanust. [ns rmyounst pezanus t 10 5 mm [ = 60 — 90 m; mms t mo 8 mm 1= 90
—100mMm; st t 1o 12 mm [T = 110 — 150 mMm; mupuHa Gppe3bl 10KHA ObITh HA 5
— 15 MM OoJibiiie MUPUHBI 00padaThIBAEMON MMOBEPXHOCTH; YHCIIO 3yObeB Z =

m rae m — K03 HUITUEHT.
Jlns kpynHO3yObIx yepHoBBIX hpez m = 0,8 ...1, 05,
JLi1st Menko3yObIx 4ncToBbIX hpe3 m = 0,9 ...2 , rie MeHbliiee

3HAYCHHE 7151 COOPHBIX (ppe3, OombIme — A1 MEeTBbHBIX (Ppe3.

4. Ha3HaueHue pexuMa pe3aHus.
4.1. AHanuTu4eckuil MeTo] pacuéTa pexxuma pezanus (3agaya 1).

4.1.1. T'mybuHa pe3anus t :
t = h/i um,

rae: h — npumyck Ha 00pabOTKy B MM;
1 — Koam4ecTBO npoxooB (/ns uncroBoro ¢pezepoBanus t<1,5 mm)

4.1.2.Tlonaya Ha 3y0 ¢pe3sl Sz :

- 17151 YePHOBOTO (Ppe3epoBaHus



Sz = Szr *Ksz . MM/3y0
rae : Szr — TabJIMYHOE 3HAYEHHE TToauu, BeIOMpaeTces mo 1 — 2.1, cTp 283,
284, B npuMedaHusx Kk tTabauiam 33,34,35.

Ksz — monpaBounbiii ko3 PuiueHT, BeiOupaercs mo i — 2.1, ctp. 283,
284, B mpuMedaHusax kK Tabmumam 33,34,35.

- I YMCTOBOTO (hpe3epoBaHus ONpeesieTcs moaada Ha 000poT Gppesbl So
mm/o06 a1 —2.1, cmp. 285, mabauya 37. U paccuumvisaemces nodava va 3y6 ¢pesvl:

Sz=80/7Z wmMm/3y6.

4.1.3. Ilepuon croiikoctu ¢pesnl T: BeiOupaercs mo g — 2.1, ctp. 290, Tabmua 40

4.1.4. CkopocTb pe3aHust
C» * D1
V= * Kuv * Koy * Kuy , MM/Mun
T" *¢ *S) *B" * 7

rjae: X,y,m,u,p — onpeaenstoT mo JI — 2.1, ctp. 286 — 290, Tabnuma 39.
Kw, Kww—JI— 2.1, cmp 263, mabauywet 5,6

750 )“’“

K= Ke* ( —
Og

K:, nv—JI—-2.1, ctp 262, Tabnuma 2.

4.1.5. YacroTa BpamieHus MNUHJIEIS n:
1000 * V

Koppekrupyercs mo macnoprty cTaHka, IpHHUMAETCs OKaiiiee 3HaUCHUE,
JICUCTBUTEIILHOE Ni

4.1.6. CxopocTb nojiauu (MUHYTHasl MoJ1avya):

Vs=Sm =Sz * Z * nx , MM/MuH



Koppekrupyercs no nacnopty, NpuHUMaeTcs Onvbkaiinas qeHCTBUTEIbHAsS  Vsx .

4.1.7. IlepecyeT neWCTBUTEIBHBIX CKOPOCTH pe3aHus U Moja4yu Ha 3y0 (pe3s:

n*D*na
Vi= —mm™—— , M/ MHH
1000
VSI[
Szn=———, MM/3y6
Z * Nx

4.1.8. MomHoOCTh Ha pe3aHue

60*102

P. — rmaBHas COCTaBJArOIIIAasA CHUJIbI pC3aHUA

Cr*t"*SS*B"*Z
P.= XKMp y K|_C Dq

>l<l'lw

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

4.1.9. IIpoBepka pexxuma 1o J0CTaTOYHOCTU MOIIHOCTH IINUHAEI CTaHKa (IUIL.).

Num 2 Npe3

Nun =N * h, KBT.

5. OCHOBHOE TEXHOJIOTHYECKOE BpEMSI.



Ty = —— , MUH.

Vso
L = [+y+4 mm — Onuna pabouezo xooa cmoia.

[ — onuna obpabamveleaemou NOBEPXHOCMU .

y— epesanue, y = VE* (A —Dyt=(A—-1t)
A—npobee, A = 1 — Sum.

PEIIEHUE 3AJTAYUA Ne 2
TabnuyHbIA METOJT OIPEACIICHUS PeKUMa pe3anus (3a1aya 2)
1. Ycnoue 3anaum No2
2. Cxema pe3aHust
3. Be1b6op uHCTpyMEHTa
4. PexuM pezaHus

4.1. I'myOuHa pe3anus
h

t=— MM,
1
4.2. Ilomaua Ha 3y0 (Ppe3sl.
Sz = Szr*Ksi* Ks2* Kss* Ksa* Kss* Kse , MM/3y0.
rae Sz u Ks npunumarorcs o JI — 2.2, ctp. 213,214,
4.3 CkopoCThb pe3aHusi
V = V1 *Kvi*Kv2*Kvi;*Kva*Kvs*Kve*Kv7, M/MuH
rae Vru Kv npuaumarorcs o JI — 2.2, ctp. 217,218.

4.4. YacroTa BpatieHus Qppe3bl
1000 * V



n*D
Koppektupyercs 1o macnopTy CTaHKa, IPUHAMACTCS OJIMKanias MEHbIIAs Nx.

4.5. CkopocTh nojiauu

Vs = Sz*Z* nx MM/MHH - KOPPEKTUPYETCS IO MACTIOPTY

CTaHKa, MpUHUMaeTcs ONvKaiiias MeHbInas Vs (MM/MUH).

4.6. JleiicTBuTenbHas nojava Ha 3y0 (pesbl.

4.7. MoIHOCTh Ha pe3aHue .
Npe = Nr * Ky, kBT
rae Nr - Tabnuunoe 3Havenue JI — 2.2, ctp. 217,218.
K~ — monpaBounstit koadgdunuent JI — 2.2, ctp. 217,218

s. IIpoBepka 10CTaTOYHOCTH MOIIIHOCTH

ctadHka Np < Num

6. OCHOBHOE TEXHOJIOTMYECKOE BpEMsI
L [+y+4

To = = *i, MUH

Vso Vso

y = Ve (A—Oye=(A—1) 4y
A=1-5mm

METOOWYECKUE YKA3SAHUA K MPAKTUYECKOWU PABOTE Ne8



Tema: Pacuem pescumos pe3anus npu wlaiugho8anuu.

Llenv 3anamus.: npuo6pemeHue ymeHuzZ U HABBLIKOB HA3HAYEHUA PEINCUMOE PE3AHUA,

UCNONB308AHUA CNPABOYHOU TUMEPAMYPYI.

Mamepuanvrnoe obecneuenue:
- Memoouueckue ykazanus K npaxmuyeckou pabome.
- Cnpasounas numepamypa.:
1. Cnpasounux mexuonoca-mawunocmpoumens, mom 2; noo peo. A.I'.
Kocunosou, P.K. Mewepsxosea — M.: Mawunocmpoenue. 19852.
2. CnpasouHuk

Ycnosus 3a0au: (Mcxoouvle dannvie npugedensi 8 madauye)

3aoaua Nel.

HInughosams wetixy eana J=...h7 um, Onunou vees MM, BPUNYCK ... MM,
CIIH]] — srcecmras, cmanok kpyenownugosanvrvii 3M131, 3aeomoexka u3z
yenepooucmoti 3akaierHol cmanu. Ra = 1,63 yum.

3aoaua No2.

LInughosams cxeoznoe omsepcmue J{=... H7 mm, Oaunoil ceer MM, NPUNYCK
mm, CITH]] — sicecmras, cmanoxk sHympuwiaugosanvuviti 3IK228, 3acomosxa u3
yenepooucmoti 3akaieHHou cmanu. Ra = 1,63 vm.

3aoaua Ne3.

LInughosame niockocmos WUpUHOU ... MM, OTUHOU ..MM, npunyck ... mm, CITH]]
— Jicecmkas, cCmaHok niockoulnugosanvuvii 311722, 3acomosrka u3
yenepooucmotl 3axanennou cmaau. Ra = 1,63 mm. (Ilnockoe winugosanue

nepugepueti kpyea,).

Tabnuua — cxogHble gaHHble

Ne 3agaya Ne1 3agaya Ne2

BapuaHTa 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

Llopsdok evinonnenus pabomoi:

- Ananu3z ucxoOHwvlx OAHHBIX (YCILOBUS 3A0aHlL).

- Bvibop cxemvl pezanus.
- Bvibop pesicyujeco uncmpymenma.

- Hasnauenue pearcuma pe3sarnusl.




- Onpedeﬂenue OCHOBHOCO NEXHONI0CUHYECKO2O0 BPEMEHU.

MeTtoauka peweHusn 3agayum Nei

1) Cxema pesaHud



2) Kpyr wnugosanbHbii: [k = 600mMMm, Bk = 63 mm, MM 24A 40H CM1 7 K5 A

3) Pexwum pesaHnsd
3.1 maBHOe gBuXeHne pesaHna — BpawieHune kpyra Dr

-CKOPOCTb pe3aHus
onpegenum no Tabnuue V-1, ctp. 301

V = r *Dk*n /(1000*60) mic

-4acCToTa BpalLleHnd
n =1000*V *60 / (rr *Dk) o6/muH
KOPPEKTMPYEM MO NacropTy CTaHka, NPUHUMaeM OeNCTBUTENbHYHO

Np-=...

-0eNCcTBUTENbHAsA CKOPOCTb pe3aHus
V = m *Dk*ns /(1000*60) m/c
3.2 OkpyxHas nogaya — BpaLlleHune 3arotoBkn Dsokp
- CKOpPOCTb nogayu

onpegenum no Tabnuue Vsoxp - 1, CTP.

301 Vsoxp = *D3*n3 /1000 m/MuH

-4aCTOTa BpalleHNA 3aroTOBKA

ns = 1000*Vsoxp / (1T *D3) 06/MUH

3.3 lNpogonbHaga nogadva 3arotoBkn Dsnp

Snp=p *BK MM/MUH p -1, cTp. 301



-CKOPOCTb NMPOAOSIbHOM nogayn
Vsnp = Snp * N3 MM/MMH

3.4 lMonepeyHas nogadya 3arotoBkn Dst

St=tmm -1, cTp. 301

4) MoOLLHOCTb pe3aHud
r X y q

N=C * Vsoxp* St* Snp*D3

roe r,x,y,q - 1,ctp.303

5) OcHoOBHOEe TexHonornyeckoe BpeEMA

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

MeToauka peweHusa 3agaun Ne2

1) Cxema pe3aHus
2) Kpyr wnudosanbHbii: Ok = (0,75... 0,95) * D3 mm, Bk = 63
mm, MM 24A 40H CM1 7 K5 A

3) Pexxum pesaHus



3.1 maBHOe gBwxXeHne pesaHna — BpawieHune kpyra Dr

-CKOPOCTb pe3aHus

onpeaenum no tabnuue V-1, ctp. 301

V = 1 *Dk*n /(1000%60) m/c
-4acToTa BpaLleHus
n =1000*V *60 / (rr *Dk) 06/munH
KOPPEKTUPYEM MO NacnopTy CTaHKa, NPUHUMAEM AeACTBUTENbHYIO

Npo=...

-nencTBuTENbHAs CKOPOCTb pe3aHus

V = i *Dk*nx /(1000%60) m/c

3.2 OkpykHasi nogavya — BpallleHne 3aroToBKM

Dsoxp - CKOPOCTb noga4yu

onpeagenum no tabnuue V -1, cTp.

301 Vsoxp =1 *D3*n3 /1000 m/MuH

-4aCTOoTa BpalLleHNA 3aroToBKU

ns = 1000*Vsoxp / (11 *D3) 06/MUH

3.3 lMpoponbHaa nogada 3arotoBkn Dsnp



Snp=p *BK MM/MUH p -1, cTp. 301

-CKOPOCTb NMPOAOSIbHOM nogaymn
Vsnp = Snp * N3 MM/MUH
3.4 lNonepeyHas nopgada 3aroToBkM Dst

St=tmm -1, cTp. 301

4) MowHoCTb pe3aHnsd
r X Yy q

N=C * Vsoxp* St* Snp*D3

r: X’ y, q = 1, CTp 303

5)OCHOBHOG TEXHONOrm4Yeckoe Bpemsd

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

MeTtoauka peweHus 3apgaun Ne3

1.1. Cxema pesaHus:

MM

1.2. OnpepneneHve nonepeyHon nogaym crona Snon, xod . [1, ¢.302].

1.3. OnpeneneHne ckopocTu BpalleHus nsgenusa Vo, Mux | [1, ¢.302].



MM

1.4. OnpenenexHve nogayn Ha rnyouHy Ha paGounii xon SeepT, xo¢ . [1, ¢.302).

1.4.1. OnpegeneHne nonpaBoYHbIX KOIMPUUNEHTOB A5 NO4AYM Ha rMyouHy.
[1,c.302].

1.4.2. OnpepeneHve npuBeaeHHON WNPUHLI WNndosaHna Bnp, mm:

Bnp = ZRD +Bxp +5

B y
Z D . cymmapHast WwvpvHa wnvdyemMbix getanei, BKNoYas npocBeTh
mMexay AeTansimu.

By« - lWUnpuHa Kpyra.

1.4.3. OnpepgeneHne cteneHun 3anosiHeHNs crona:

25

B,-L

25 -CyMMapHasa nnowaab windyemMbiX NOBEPXHOCTEN
n3genun; L-gnnHa wnnoBaHHbIX n3genuimn, Mm
L=Luwn+(20..30)

Lun — ANnHa WwnugoBaHna, BKOYasa NpocBeThl Mexay

n3gennamm, yCtaHoBJI1€HHbIMI Ha CTOJE.

MM

1.4.4. OnpepeneHve pabouei nogaym Ha rnybuHy Ha pabouni xon SBepT.p., Xod :

S =3 K- K

SEEH B
1.5. PacyeT 0OCHOBHOIo BpeMEHM:

L:BZ
T= z
* 1000-%,-S,,-S

n Seepmp. " g

. MUH

Z=h — npunyck Ha 06paboTKy.






