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KOHTpOHBHaSI pa60Ta 110 JTUCIHHUIIIIMHE «OCHOBBI HNPOCKTUPOBAHUSA>

3amanne Nel
Teoperuueckuii Bornpoc (BapraHT BEIOMPACTCS B COOTBETCTBUU C HOMEPOM I10 CITHCKY B
XKypHaJIe TPYIIIbI)

1. MeTtonuka mpOeKTUPOBAHUSI MPOIECCOB BblIaBIMBaHus. CeMb ATaroB.

2. CxeMpbl TIOJIeH JTOTTYCKOB TI0CAJIOK € 3a30pOM, C HATATOM, IIEPEXOTHBIEC TIOCAIKH.
3. Knaccudukanus mraMnoB Mo TeXHOJIOTHIECKOMY U KOHCTPYKTUBHOMY MPU3HAKY
4. Knaccudukanus MTaMIioB Mo dKCILTyaTalliOHHOMY KOHCTPYKTHUBHOMY MPU3HAKY
5. TpeGoBanwus, mpeIbABIIEMbIE K H3TOTOBICHHUIO IITAMITOB

6. Bei0op MaTepualioB sl H3rOTOBJICHUS JeTallel ITaMIIOB

7. TexHogornyeckyue CBOMCTBA IITAMIIOBEIX CTaJIei

8. IlaxeTrs! 1 bioku 1mrramMnos

9. Ycunue u nmpuBeICHHOE YCHIIHE BRIPYOKH KPYTJIO# 3arOTOBKH.

10. Pacmonoskenne KOJIOHOK. Martepuat JJisk U3TOTOBJICHHS ILTUT U KOJIOHOK
11.1lyanconsl Tumum myaHcoHOB

12. Matpunsl Martepuai AJiss U3roTOBICHHS MATPHII.

13. XBOoCTOBUKH.

14. Ynopsl u CbeMHUKH

15.JloButenu u Hampagssirorue ycTpoiicTBa

16. PacueTsl myaHCOHOB Ha OCHOBHBIE HATPY3KH

3aganue No2
OmnpeseieHne IIEHTPA JaBJICHUS IITAMIIA.

3AJIAHUE: HeoOxoauMo ompeneiWTh IIEHTP JaBJICHUS IMTamma TpaUuecKuM H
AHATUTUYECKUM CTIOCOOaMHU.

Ocp XBOCTOBHMKA HEOOXOAMMO pacrojaraTb B IIEHTpe JaBJIeHUs IITammna JJis
MIPEOTBPAILICHHS] [TEPEKOCOB, HECUMMETPUYHOCTH 3a30pa, M3HOCA HAIMPABISIONIMX 3JIEMEHTOB
mITamIa 1 OBICTPOTO BBIXOJa U3 cTpos padounx jeraneit. Haxoxaenue neHTpa JaBieHUs UMEET
OonbpIIOE  3HAYEHWE JUISI  CJIOXHBIX  BBIPYOHBIX, MHOTOITYaHCOHHBIX TPOOWBHBIX U
MOCJIeZI0BATEIbHBIX KOMOVHUPOBAHHBIX HITAMIIOB.

CymecTByeT J1Ba criocoba omnpeaeeHus eHTpa JIaBIeHUs IITaMIIa:

1. I'padpuuaecknii cmocod HAXO0XKTEeHHsI EHTPA TABJEHHUS MTAMIIA

I'padmueckuit cmocod HaAXOXIEHUs IIEHTpa daBleHUs MoKa3aH Ha puc.2.l. Ha Hem
n300pakeHa BEpXHsIs YacTh ITaMIIA C MECThIO yanconamu (puc.2.1a).
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Pucynok 1.11 padmyeckuii criocod HaXOXKACHUS IIEHTPA JABJICHHS IMTaMITa



Yeunnust BBIpYOKH NPOMOPIMOHAIIbHEI IEPUMETPaM IyaHCOHOB. M3 nieHTpoB Tsbkect A, B, C, D,
E nyancoHoB B IpOU3BOJIBHOM MaciTabe MpoBOASITCS OTpe3ku Py, Pl P,, P 2 U T.J., BeJIMYUHEI
KOTOPBIX TPONOPIOHATBHBI MEpPUMETpaM ITyaHCOHOB. 3aTeM BBHINOJHSETCS MOCTPOCHUE
BEPEBOYHOT0 MHOTOYrojbHMKA (prc.2.10), mist yero napamienibHo otpe3kam Py, Po, Ps, Ps, Ps u
Ps Ha onmHo#t mpsMoii B MacmTabe OTKIambIBalOTCs oTpe3ku Pi, mamee P, m 1.1 10 Pe.
BriOupaercst nmpousBosibHas Touka O, ¢ KOTOPOU COCIMHSIOTCS KOHIIBI 0Tpe3koB (cui) Pp, P u
T.1. [lonydeHHble uHHEM oOoO3HadaroTcs nuppamu 1,2 m T.1. Jlamee moJl BepXHEHW YaCThIO
mramna (puc.2.1a) Ha npojo/pkeHun oTpeska P Oepercs mpou3BosibHAS TOUKa A’ ¥ uepe3 Hee
IIPOBOJUTCS JMHMS napajuienpHas jiydy 1. OT Touku A’ 10 nepeceueHus ¢ NPOJOJIKEHUEM CHII
P2 u P;(Touka B’) mpoBoauTes TMHUS MapauieabHOo JIydy 2 U T.J1 10 Jyda 6. Touka mepeceucHust
aydeit 1 u 6 (Moka3aHO MyHKTHUPHOM JTMHUEH) TaeT OCh IEHTpa JaBiIeHUus S. Tak Kak MmyaH4YOHbI
pacmojyio’)keHbl ~ HECUMMETPHUYHO, aHAJIOTMYHO HAXOJUM OChb IIEHTpa JIaBleHUS B
MEPIEHANKYJIIPHOM HampasjieHuu (puc.2.1p), IS 4ero MOBTOPUB IOCTPOCHUE BEPEBOYHOTO
MHOTOYTOJIbHUKA, HaiiieM Touky S (BTOpas och IieHTpa JaBiicHus). [lepeceucHue JMHUIA,
MPOXOJIAIINX Yepe3 TOUKH S U SpiaeT TOUKy S -IeHTp JaBJICHUS JAaHHOTO IITaMIIa.
2. I'paduvecknii crmocod HAXOKIEHUS IEHTPA JaBJIEHHs ITAMIIA

JlauHBIN crIocOO OCHOBaH Ha PaBEHCTBE MOMEHTA PaBHOJCUCTBYIOIIECH HECKOJIBKUX CHII CyMMeE
MOMEHTOB ATHUX CHJI OTHOCHTEJIBHO OJHOW M To# ke ocu. HampaBrmenue oceit XY Oepem 1o
CTOpPOHAM ITyaHCOHOJIEPIKATENIs, OT KOTOPBIX MPOU3BOIUTCS €ro pasmerka (puc. 5.2).
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PI/ICYHOK 1.2 Ananutndeckuii crmocoo HaxXOXKICHUA ICHTpPA AaBJICHUS ITaMIIa

Hampasnenne oceii XY Oepem 10 CTOpoHaM ITyaHCOHOJEpPKaTessd, OT KOTOPBIX
MPOM3BOMUTCS ero pasmerka (puc. 2.2). BBuay HECHMMETPHUYHOCTH PACIOIOKEHHS MTyaHCOHOB
(myaHCOHBI Ha pHUCYHKE 3alITPUXOBAHBI) COCTABISIEM YypaBHEHHE paBEHCTBA MOMEHTOB
OTHOCHUTEIIbHO 000UX Ocei.

YpaBHEHHE MOMEHTOB OTHOCUTEIHHO OCH Y JIaeT:

_Ra+Pb+PRb+Pc+Rd+Re
P+R+R+PR+R+F

YpaBHEHNE MOMEHTOB OTHOCHTEIHHO OCH Y JIaeT :

/AT U Il I I / I '~!
c'+ Be+Pb' +P,g +Rd +PRa
I I I I I I
P+R+R+P +RK+F
rjae X - uckomoe paccrosiuue oT ocu QY 70 1eHTpa TIKECTH,

y - uckomoe pacctostaue ot ocu 0X 110 1ieHTpa TSHKECTH;

a, b, ¢, d, e—paccrostare ot 1ieHTpa TKecTH GUrypsl (myancona) g0 ocu OY;
a,b’,c,d,e’, g —paccrosHue OT IeHTpa TsHKeCTH Gurypsl (myancona) o ocu 0X;




P1, Po v 1.1. — ycuire BbIpyOKH (B pacueTe MOJCTaBJISIEM JJIHHY COOTBETCTBYIOIIETO
KOHTYpA).
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3anmanue No3
Omneparust BRIpyOKH -ITIPOOUBKH

3AZIAHUE: BBINONHUTE 3CKH3 ONEpaldd BHIPYOKU-MPOOMBKH, paccuuTaTh (C MOMOIIBIO
TaOuIbl 3.2) U MPOCTABUTH UCTIOHUTEIIBHBIE pa3Mepbl HHCTPYMEHTA IS IITAMIIA.

[Ipn BbIpyOKe uiu NmpoOWBKE, IyaHCOH BJABIMBAET OTHAEISEMYIO 4YacTh MaTepuaia OT Bcei
3arOTOBKH B OTBEPCTHE MATPHUIIBI.
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Puc.3.1Cxema nporiecca BeIpyOKH (IpOOHUBKH)

1 —nyancon; 2 —3aeomoska; 3 —mampuya; 4 —zomosoe uzoenue (0mxoo);

5. npusicum co cvemnukom
HcnonuurtenpHble pa3Mepbl HHCTPYMEHTA JJIs JTIOOOTO HAPYKHOTO pazMepa OMpeeNstoTcs 1O
¢dopmyam 3.1:

Dy = (DH _A)+5M ;
D, = (DH —A- ZEZ)—JH , (3.1)

rae Dw, D - coOoTBETCTBEHHO pa3Mephbl MATPHUIIBI M ITyaHCOHA, MM;

Dy - HOMUHATBHBIN pa3Mep U3ACTHS, MM;

A - TI0J1e IoIyCKa Ha U3TOTOBJICHUE JieTald, MM; (BBIpyOKy jaeiaeM o hl4cwm. ta6m.3.2.)
Z- 3a30p MEX]Iy MaTpHIIEH 1 ITyaHCOHOM, MpUHUMaeM ero paBHbM 0,1 MM;

Oy, IOJIe IOMyCKa HA U3TOTOBJIEHKE MATPHUIBL], MM (Haxoaum u3 Ta6.3.2.1mo H7 - mis
orepanuu BeIpyOkH, u H8 - muis omepanuu mpoOHBKH).

O, - IoJie I0IyCcKa HA M3rOTOBJIEHUE TyaHCOHa, MM (HaxoauM 13 Ta61.3.2.1mo h6 - s
orepanuu BeIpyOKH u N7-1s onepaniuu MPOOUBKH).

HcnonauTtenbHBIC pa3Mepbl HHCTPYMEHTA JJIS JIFOOOTO BHYTPEHHETO pa3Mepa ONPEIeISIFOTCS 0
¢dopmyiam 3.2:

D, =(D, +A+2Z)*%
D, =(D, +A)_, . (3.2)

B wHavanpHOW cTamuu omepanuii  BBIDYOKM © TPOOWBKHA OTMEYaeTcs, OOBIYHO
HEXXeJIaTeIbHBIA, HO HEW30€XKHBIA I TUTACTMYHBIX MAaTEepUajioB, IPOIECC IUIACTHYECKOU
nedopMaIuu 3arOTOBKH, KOTOPBIN SIBJISIETCS COMYTCTBYIOIIUM TIPOIIECCOM pa3IeIUTelbHbBIX
ormeparii  JIMCTOBOM  INTaMIOBKH. JIJIS  CHIDKEHWS IUTacTHYecKod jgedopmamnmm B



pa3euTeNbHBIX OMEPAHIX KPOMKHU MMyaHCOHA U MATPHUIIBI JENAl0T OCTPHIME C MAJIBIM 3a30POM
MexTy HUMH. OnTHMalbHas BEJIMYHMHA 3a30pa MEXIY PEXYIUMH KPOMKAaMH HHCTPYMEHTa
3aBUCHT OT TOJIIMHBI 3aTOTOBKH, TIACTUYECKUX CBOWCTB MaTepuaja M COCTABIISIET MPUMEPHO OT
6 1o 10 Y%TommuHbl MaTepuaa.

CreneHb COOTBETCTBUS (TOUHOCTH) MOJYYSHHOTO pa3Mepa JeTald pa3Mepy MaTpPHUIlbl HITA
IyaHCOHA OIPeJe/IsSeTCs YCIOBHSIMH BBITIOJHEHHS IIpOIlecca: 3a30pOM MEXAY ITyaHCOHOM H
MaTpUIleH, TONIMHON MaTepHaia, €ro MapKOd M COCTOSHHEM, CXEMO#M IITaMmoBKH (C
MPKAMOM HJIM Oe3 TpHKMMa 3aroTOBKM K pabOYMM dYacTsM INTaMIla CHapy)XH ¥ BHYTpH
KOHTypa pasjelicHus)) U Jp. TOYHOCTh pa3MepoB OPHEHTUPOBOYHO cooTBeTcTBYyeT 11....16
KBaJIUTETY.

IIpumep pewienuil.

Jlnst pazmepa BeIpyOKu auametpoM 185vmM.

Tak xax BeIpyOKy nemaeM mo h14,To nmo tabnune 3.2 HAXOAMM IOJIE JIOMyCKa Ha W3TOTOBJICHUE
nertan A=1,15mmM.

[Tone nomycka Ha U3rOTOBJICHUE MATPHUIIBI HAX0 UM 13 Tabn.3.2, mo H7 oHo Oynet paBHO
0y=+0,0461Mm.

[Tone momycka Ha H3rOTOBJICHKE IIyaHCOHA HaxoauM 13 Tabi1.3.2,1mo h6 oHo OymeT paBHO

O, =-0,02%91M.

ITo popmyne 3.2:

D,, = (185-115) % =18385" %% yy; ;

D,, =(185- 11521 01)_gpp0 =18365_ gppert .
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Pucynok 3.1 -Cxema pacnoio>keHus TOJiei TOMyCKOB Ha UCTIOTHUTENLHBIE pa3Mephl ITyaHCOHA
¥ MaTPHIIBI PU BBIpYOKe mramMeTpoM 185mm.

Jlst pazmepa mpoOWBKH OTBEPCTHUS TUAMETPOM 8 MM.

Tak xak npoOuBky neiaeM o H14, to no tabnuie 3.2 HaxoaAuM MoJjIe JOMYyCKa Ha U3TOTOBJICHUE
nerainu A=0,36MM.

[Tone momycka Ha U3rOTOBJICHUE MATPHUIIBI HAX0 UM 13 Tabn.3.2, mo H8 ono Oyner paBHO
0y=+0,0221m.

ITone mormycka Ha H3rOTOBJICHHE IIyaHCOHAHAX0 UM 13 Tabi1.3.2,10 h7 oHo OyeT paBHO



4, =-0,0151m.
ITo popmyne 3.1:

D,, = (8+ 036+ 2[D1)*** = 856" **?u,

D, = (8+ 036)—0015 = 836_gpys M.
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Pucynok 3.2 -Cxema pacmnoio>keHus TOJiei TOMyCKOB Ha UCTIOTHUTENbHBIE pa3Mephl ITyaHCOHA
¥ MaTPHITHI PU TPOOUBKE OTBEPCTHS TUAMETPOM 8 MM.

Tabmmma 3.1.BapuanTtsl 3aanuii

Homep BripyOka, HOMHHAJIBHBII THAMeETP IIpo6uBKa, HOMHHAJIBHBIH THAMETP
BAPHAHTA BbIPY0aeMoro u3aeaus,MM NMpoONBAaEMOro OTBEPCTUS H3AeJHs, MM
1 285, 145 240, 140
2 2140, 260 @ 45, 245
3 2 135, 285 2 55, 160
4 2130, 355 2 60, 220
S 29125, 340 265, 170
6 2115, 250 270, 180
I 2 120, 270 275, 230
8 2110, 320 280, 150
9 240,140 285, 200
10 g 45, 245 290, 190
11 2 55, 160 295, 295
12 280, 150 2 100, 215
13 230, 450 2105, 210
14 2160, 410 2110, 240
15 295, 295 2 120, 270
16 290, 190 2115, 250




Tabmuua 3.2.4lons nomyckos
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