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IIpakTnueckasi padora Ne 13
(4 gaca)

Tema: Pacuer u KOHCTPpyHpPOBaHHE NPOTIKKH

Heas: HayunuTtbcs onpenenaTs reOMETPUUECKAE NapaMeTPhl MPOTAKKA

ITopsinox BbINOJTHEHUS

O3HAaKOMHUTHCS ¢ TEOPETUUECKUMU CBEICHUSMHU

BrINOSHUTH NPaKTUYECKUE 3aAaHUS

OTBEeTUTH HA KOHTPOJIbHBIE BOMPOCH B MUCHbMEHHOM BUJIC

[TpencTtaBuTh 0TYET MO NPAKTHYECKOI pad0Te U 0TBEThI HA KOHTPOJIbHbIE
BOIPOCHI HA MPOBEPKY B TEUEHUE TPEX THEH CO JHA MOJYUYCHUE 3a1aHUS.

=

C yBaxenuem, I namiwk Hpuna Hukonaeena.
[Tpu HEOOXOIMMOCTH BOTIPOCH MOKHO 3a1aTh 1o Tenedony: 072-136-54-46
PaboTs! oTnpaBnATh Ha AEKTPOHHYIO MOUTY Ira.gnatyuk.60(@inbox.ru

Teopemuueckue ceedenusn
IIpumep ompenesieHus1 reOMeTPUIECKHX MAPAMETPOB MPOTKKH

3ananmue:

CKOHCTpPYHpOBATh MPOTSKKY ISl TPOTATMBAHUA LUIMIEBONW BTYJkH. Marepua
BTynKd — crans 40X, orseperme mmamerpom d=34""""mm o06paboTaHo Kpyrioi
MPOTSIKKOMN, urciio mutnies n=6, guamerp D = 40" Mm. Ycranosounoit 6a30ii
CIIY>KAT TOpPEL[ BTYJIKH, OOpaOOTAaHHBIA MEPIECHAUKYJISIPHO OCH OTBEPCTHA.
[TpoTsaruBaHue MPOU3BOJUTCS HA TOPU3OHTAJBLHO-MIPOTIKHOM CTaHKE. TBEpAOCTH
Brynku HB 198...200; nmuna Brynku 50mMM, miMpuHa naza 7 M.

Pemenne:

1. BeiOupaem reHEepaTOpHYIO CXeMy pe3aHud. 3yObsi MPOTSKKU OyAyT cpe3aTh
MaTrepuajl TOHKUMHU KOHIICHTPUYECKUMH CJIOSIMUA IIUPUHON, PABHOW IIUPUHE
HUTUIIEB.

2. OnpenensieM  BEIMYMHY Tpunycka A, MNOJJIEXKANIEr0 CHATUIO  TpHU
MPOTITUBAHUH

A = Dyax— dmin = 40,05 — 34,0 = 6,05mm

3. Onpeaensiem noabem Ha 3y0 . I[lo Tabn. moabeM Ha 3y0 mo AMaMmeTpy Uis
cTajieil TpH MPOTATMBAHMM NUIMIEBBIX OTBepcTHil pekoMmeHayercs 0,04-0,08mm;
npuanmaeM a=0,06MMm (ay1a 3yObeB, pPaCHONIOKCHHBIX HA PEXYIEH YacTh
MPOTSDKKH). Mexay KaTHOPYIOMMMHA | PEXYIMAMHA 3yObIMH JI€JIa€M HECKOIBKO



3QUUINAIIMX 3yObeB C MOCTENEHHO YOBIBAOIIMM MOABEMOM Ha 3y0. B nmaHHOM
Cllyya€ TPUHUMAEM UYHKCIO 3auuIaloiux 3yO0beB z, = 4 U pacmpeaensieMm
CIEAYIOIAM 00pa3oM MOabEM Ha 3y0:

— TepBbii 3aunmaroniuii 3y0 — 0,05 mwm;

— BTOpO# 3auntaromuii 3y0 — 0,035 mm;

— Tpetuil 3auniaroimuii 3y6 — 0,025 Mm;

— 4eTBepTHIH 3aunmiatomumii 3y0 — 0,015 mm;
Bce ueTsipe 3aunmarommx 3y0a CHUMYT CJIOH, PaBHBIM CyMME STHX BEJIMUUH
*OnpenensieM npodwan 3y6a ®W BraguHel. JIS 9TOTO HCMOJB3yeM JIAHHbIC
tabauuel 2. [lnoiaab MPOAOABHOIO CEYEHUA CTPYKKH, CHHMAEMON OJHUM
pexyimm 3y6oM mpoTskkr  Fi= La = 50 x 0,06 = 3,0 Mm°
5. 3amaBasice 1o Taba. oObeMHBIM KOdhduimenTom crpyxku k = 6 ( s

BA3KOI'O MaTepHana), paCC‘{I/ITBIBaeM I10IIadb BIIAJMWHBI
F=kF;=6x 3,0 = 18mm’

ITonOupaem mo Tabn.2 Omwkaiinyio OONBIIYIO IUIOMIAAb CEUCHHWS BIIAJAWHBI
F=19.3mm’. JlanHO# (OpME BIAAMHBI COOTBETCTBYIOT CIICAVIOLIME SJICMEHTHI
npoduis:

— 11ar npoTsKKu t = 12mMm;

— TiyOouHa BmagauHel h = 4, 5MMm;

— JUIMHA 3aaHel rpanu fi= 4,5MM;

— pamuyc JHA BIAJWAHKI T = 2 5MM.
JIns ympoIeHuss M3rOTOBJICHUS TPOTSHKKWA TPUHUMAEM OJHY W Ty e (opMy
BITAQJIMHBI KaK JUIS PEXKYIIHAX, TaK U JUTSl KaTHOPYIOMHX 3yOheB.
6. OmnpenenseM MaKCUMAJIbHOE YUCJIO OJHOBPEMEHHO PA0OTAOIIUX 3yOhEB
MIPOTSIKKH
Zmax = L/t +1 =50/12 + 1 =5,16,
MNPUHAMAEM  Zyax = J.
7. OnpenenseM CUIly TPOTATUBaHUS P, = PZ/ bn zyax,
rae P, - cuia pesanns Ha | MM UIMHBL PEXYLIEH KPOMKH IPOTKKH
N — YUCJIO TIUTATICB
b — mmpuHa mmna ( b =7 Mmm)
P,=255x7x6x5=53550 H
8.  PacumteiBaeM MpoTSIKKY HA MMPOUYHOCTH:
c=DP,/F,
TJ/I TUTOIA b OMACHOTO CEUCHUS MOXKET OBITh IPUHATA 11O BIIAIWHE TIEPBOTO 3y0a:
F =mn(d—2h)*/ 4 = 3,14(34-9)* / 4 = 490,6mm",
Otkyna 6 = 53550/490,6 = 115,5H
9. Bwibop xBocToBuKa. [[puHUMaeM 1 JaHHOW MTPOTSKKH XBOCTOBYIO YacTh
1o ObICTPOCMEHHBIN KYJAUKOBbIH MaTpoH. BeiOupaem no 1abdia.5 XBOCTOBUK
nuametpoM 32mm. [noiane 0nacHOro CeUeHus: TaKoro XBOCTOBUKA
F=490Mm”,
10. PacueT XBOCTOBMKA Ha Pa3phiB U CMATHE. XBOCTOBHUK MPOTSKKH B OMACHOM
ceueHHH OyaeT paboTaTh Ha PaspbiB. [IpH IUIOM@XH OMacHOro ceueHusi 490mm’



HamnpskeHue Ha pa3pbiB coctaBut 115,5 H. Konbiio xBoctoBuka O0ynetr paborarhb
Ha cMaTue . OnpenenseM mion@aas, KOTopas NoABEPracTcs CMIATHIO:

Feu=m (D> - Dy%) /4 = 3,14(32%* - 25%) / 4 =313 2mm’

Onpenenum HanpsAKEHUE HA CMATHE:

Oy = P,/ Foy =53550/131,2=181H

CrnenoBareibHO, M HA CMSATHE XBOCTOBUK BIIOJHE BBIJICPKUBAET MPUHATYIO
Harpy3ky. Takum oO6pa3oM, MPUHATHIN TPOQHITH BIIAJUHBI H AT PEXYITUX 3yOhEB
MPOTSIKKHA MOIXOMAT.

11. Onpenensgem o0iiiee YnCI0 3yObEeB MPOTIKKH:

Z=7p 1 Zy+ I

Yucno pexylux 3y0ses z, = (A —A;) /2a+1=(5,80/0,12) + 1 = 49;

Uucno 3aumniaromux 3yObeB Z; ObLIO MPUHATO PaBHBIM 4.

Jlnst coxpaHeHus OOJIbIICH MOJATOBEYHOCTH NPOTSHKKKA MPU MEPETOUKE €€ MO0
3a/IHE MOBEPXHOCTH NMPUHUMAEM 3aracHblie KauOpyromue 3yobs. [IpuHuMaem 7y
5 (BMecCTe ¢ 3aMacHbIMH).

OO0miee uncno 3yObeB NPOTAKKH Z = Zp, + Z; + z, = 49+4+5=58

12. Onpenensem AJIUHBI OTACBHBIX YAaCTEH MPOTSKKU. J[TuHA paboueit yactu
OPOTKKU | =tz + 1,2, + tez .

T.x. mpunaTo t, +t, + t=12mm, To 1=tz =12 x 58=696MMm.

JIIst SKOHOMUM JITMHBI TIPOTSKKHM JEJIaéM  Ha KaauOpyrolled 4acTu 1mar
3yObeB ty MEHBIIINM, 4eM tp. JJITMHY XBOCTOBUKA, IIEHKH, IEPEIHEN HAIPABIIAIOLICH
YACTH U MEPEXOJHOr0 KOHYCa BHIOMPAEM B 3aBUCHUMOCTH OT TOJIIIMHBI MTAHIIAROBI
CTaHKa, JJIMHBI JICTaJld U pa3MepoB MarpoHa. [[puHUMaeM JIMHY TPOTSKKUA J10
MepBOro pexyiero 3yda papHoi 175Mm, a aAnuHy 3aaHel HampaBistomen SO0MM.
O6mas nmmHa npotsixkku L = 175 + 696 + 50 += 921mm. [Tpunumaem L = 920mm.

Tabnuua 1 - lonyctumasi BeIMUKMHA @ OJbEMA HA 3y0 MPU MPOTATUBAHUM, MM

Cxema pesaHust
IIpoTsokka OnunapHas (npodunbHast), I'pynnosas
reHepaTopHasi (mporpeccuBHast)
Kpyrmnas 0,02-0,03 0,10-0,20
Inuuesas u MHOrOrpaHHas 0,04-0,08 0,15-0,30
ITnoHOYHast 0,02-0,06 0,07-0,15
Hapyxnas 0,08-0,15 0,10-0,30

Ta6nuia 2 - Pazmepsl 3yObeB U BNAJUH MPOTAKKH

IInomane F ceuenns | Illar mpoTsbkku t, I'myOuna Jnuna 3agneit | Paguycr,
BIIAIMHBI, MM MM BIIAAUHBI h, MM rpanu f, MM MM
3,0 6 2,0 2,5 1,0
5,8 7 2,3 3,0 1,25
7,0 8 2,7 3,5 1,5
12,5 10 3,6 4,0 2,0
19,3 12 4,5 4,5 2,5
27,9 14 5,4 5,0 3,0
38,0 16 6,3 5,5 3,5
49,6 18 7,2 6,0 4,0
62,7 20 8,1 6,5 4,5




Tabnuma 3 - Kosddumment k 3amoHeHNs CTPYKEUHBIX KAHABOK IS
BHYTPEHHHX MPOTIKEK C PA3IMYHBIMU CXEMAMU PE3aHUS

IMogvem na | OOpabaTbiBaeMblil MaTepuan
3y0 a, Mm Cransb , o, , Mlla UyryH, OpoH3a, Menp,
o 400 400-700 Cg.700 CBUHLIOBUCTAA AFOMHUHUM,
JIATYHb 0adbut
o 0,03 3,5 3,0 3,0 2,5 2,5
0,03-0,07 2.5 2.5 3.0 2.0 2.5
0,07-0,11 2,5 3,5 3,0 2,0 2,5
0,011-0,16 3.0 3.5 3.0 2.0 3.0
0,16-0,25 3,0-4,0 3,0-4,0 3,5 2,5 3,0
0,25-,030 4,5-5.5 4,0-5,0 4,0-6,0 2,5-3,0 3,0-3,5

Ipumeuanue. [locnenHue 1Be CTPOKU TAOIHULIBI OTHOCSITCS K TPYNIIOBOH(TIPOrPECCHBHO)
CXeMe pe3aHms, Koraa st bosee TOUHOTO ONpeneIeHus kK HeoOXOMMO YUUTHIBATb
YIPYrocTh BUTKA CTPYKKH

Ta6mnuua 4 - Cuna pesanust P Ha 1MM pexyLieil KpOMKH IPOTSKKH B 3aBHCHMOCTH

oT nmoabemMa Ha 3y6 d , H

Tsepnocte obpabaTeiBaeMoro Matepuana HB
ITonwvem Ha 3y0 Yrnepoaucras Jleruposannas Uyryn
a, MM CTaJb CTajlb

Jo | 198- | Cs. | Ho | 198- | Cs. | Cepniii | Ceprlii | KOBKUH

197 | 229 | 230 | 197 | 229 | 230 180 cB.180
0,02 95 105 | 125 | 126 | 136 | 158 81 89 73
0,03 123 | 136 | 161 | 157 | 169 | 186 104 116 94
0,04 143 | 158 | 187 | 184 | 198 | 218 121 134 109
0,05 163 | 181 | 216 | 207 | 222 | 245 140 155 125
0,06 177 | 195 | 232 | 238 | 255 | 282 151 166 134
0,08 213 | 235 | 280 | 280 | 302 | 335 180 200 164
0,10 247 | 273 | 325 | 328 | 354 | 390 207 236 192
0,12 285 | 315 | 375 | 378 | 407 | 450 243 268 220
0,15 342 | 379 | 450 | 445 | 480 | 530 290 321 261
0,20 427 | 473 | 562 | 576 | 620 | 685 360 402 326
0,25 465 | 545 | 650 | 680 | 730 | 810 421 465 376
0,30 564 | 615 | 730 | 785 | 845 | 933 476 522 431

2
Tabmuma 5. IInomans Fy ,MM~ OMacHOTO CeUEeHUST XBOCTOBUKOB, MM

D D1 11 | 12 a FX D D1 11 | 12 a FX

12 8 50,3 | 28 22 350
14 | 95 70,1 | 32 25 490
16 11 95 36 29 660
18 13 15 28 5 6 133 | 42 33 20132 8 6 865
20 15 177 | 50 38 1130
22 17 227 | 62 50 1960
25 19 284 | 75 52 25 | 38 12 6 2123




3axanue

1.O3HakoMuThCA ¢ TeopeTHueckuM Marepuanom (exius Nell)

2. O3HaKOMHUTKCSA C TPUMEPOM pacueTa FreOMETPUUECKUX apaMeTPOB MPOTAKKA
3. Paccunrtars 1 CKOHCTPYHPOBATH MPOTSIKKY B COOTBETCTBHH C BAPUAHTOM

4. OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI

HCXOI[HI)IG JAHHBIC 110 BApHAHTaM

Hcxonuvie nanabie

Ne BapuanTa

81 | 82 83 | 84 85 | 86 87 | 88 89 | 90
OfpabatsiBaemelt | (00 Cul1S5 Cranp40X CY10 Crans 12XH3
MaTepuan
Teepnocte
obpabaTbIiBaeMOTO 155 190 210 170 215
Marepuaia HB
Huamerp +0,
o6pabarsiBaemoro | 307" | 407! | 507 | 607? | 507% | 307! | 407%% 07 o4 | 79008
otBepcTust D,mm
Jnuna
obpabarsiBaemMoro | 60 65 70 80 50 85 90 95 75 100
oTtBepcTus L, Mm
Bun IIporsarusanue IIpoTarneanue MIMLEBOTO
Kpyrnoe npotsirusanue
0bpaboTku IIMTOHOYHOTO 11432 OTBEPCTHUS
Huametp BriaauH d, MM
JlnameTp 3aroToBKU Iupuna b u rmybuna t Mupuna nuuna b, Mm
ITapameTpsl d, Mm IIMTOHOYHOTO 11433, MM Uwmcno mannes z
obpabaTbIiBaeMOTO
OTERET 347022 | 457044 | 55r03 | D=18) b =161 b=10 CL =376 CL =496 gzio g—%
t=4,4 | t=43 | t=33 _ _ _
=8 z=8 |z=8 z=8

KoHTpoJsibHbBIE BONIPOCHI

I Ot 4ero 3aBUCAT KOHCTPYKTUBHBIE U T€OMETPUUYECKHUE TTAPaAMETPhI

PEXKYIIECH YacTh MPOTAKKH ?

2 Kak pacnpenensieTcs NpUIyCcK MEXAY 3aUUIIAIOIIUMU 3yObsAMHU?
3 Kakue marepualibl IPUMEHAIOT SISl U3TOTOBJICHUS MPOTIKKH ?

4 Kak onpeaenuTb MaKCUMaJIbHOE YKUCJIO OJHOBPEMEHHO PAabOTAOIIUX 3yOhER

MPOTSIKKA?

5 W3 dero cknaasiBaeTcs 00Imast JUIMHA MPOTKKH ?







