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HEJIb PABOTDI: 03HaKOMUTBCS ¢ OCHOBaMH pacueTa M pa3paboTKH TEXHOJO-
UM HAKaTKU HAPY)KHBIX Pe3b0.

3AJAYN, PEHIAEMBIE B PABOTE:

a) O3HAKOMUTBHCSI M U3yYHTh OCHOBHBIC CXEMbI HAKaTKU HAPYKHBIX Pe3b0 C HC-
M0JIb30BaHMEM HaKaTHBIX aBToMaToB A2528, AA1617;

0) paccunTaTh TUAMETP O] HAKATKY M HOTPEOHYIO CHITY JUIsl HAKATKH TUIOCKUMHU
IUIAIIKAME U IBYMSI POJIUKaAMH;

B) MCCIICIOBATH BIUSIHUE CXEMbI HANIA/IKU M TEOMETPUH HHCTPYMEHTa Ha SHEPro-
CHUIIOBBIE TTAPAMETPHI MPOIIECCa U 33J[aHHYI0 TOYHOCTh T0JIy4aeMOi pe3bObl.

MATEPHUAJIBHOE OBECIIEYEHHME:

1. 3aroroBka AJisl HAKaTKU Pe3bOBbI.

2. MarepuaibHblid HHCTPYMEHT (IITaHT€HIIUPKYJIb, MUKPOMETD).

3. Croiika HHIUKATOpHASI.

4. Wunukarop yacosoro tumna ['OCT 577-68.

5. HMHCcTpyMeHT HakaTHOH (IDTALIKH, POJHKH).

6. Kommbrorep uiam TeH30CTaHIMA (YCHIIUTENb, OCIILIOrpad, BHIIPSIMH-
TEJIb).

7. Mecno3sa.

8. Hakarnsle cranku A2528, A1617.

9. Beroms.

METO/MUKA BbBIIIOJIHEHUSA PABOTbI

CTyaeHThI TOJKHBI IPOMTH MHCTPYKTAX IO TEXHUKE OE30MIaCHOCTH U YCIOBHUSIX
naboparopun Kadenpbl «TIID» U 03HAKOMUTBCS C PYKOBOJICTBOM K J1abopa-
TOpHOM pabore.

Ilopsaoox evinonnenus:
- JaTh CXeMbl HAaKaTKM Pe3bObl MIOCKUMH IUTAIIKaMH, IByMsl POJIMKAMH, POJIH-
KOM-CETMEHTOM;
- paccuuTaTh: JUaMETP 3arOTOBKH IOJ HAKaTKy (IO YKa3aHWIO MpEIoaaBaTes),
YZIeNBbHOE 1 TIOJTHOE YCHUIINE HAKAaTKH, BBICOTY MPOQMIISA pe3bObl, YHCI0 000pOTOB
CTepKHsI, oOecreunBaronue HeoOX0UMYIO CTeNeHb qedhopMannu IS 3a1aHHO-
r'o KBaJIUTETa TOYHOCTH MOTy4aeMoil pe3rOsl;
- MMPOBECTH SKCICPHUMEHT 110 HAKATKE pe31)61)1 Ha IIJIOCKOHAKaTHOM HWJIK JIBYXPO-
JIMKOBOM CTaHKE, P 3TOM:
a) 3aUKCHPOBATH W3MEHEHHWE YCHWINS BAOJNb MYTH JIe(hOPMHPOBAHUS
3arOTOBKH B 3aBHCHMOCTH OT CTEIEHH 00KaThs 3aroTOBKH, BCIIUYHNHBI
BBICOTHI MPOGIIISA BUTKA Pe3bObl, yriia 3a00pHOIM 9acTH IUTAIIEK (s, HC-
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MOJIb3ysl TIPU 3TOM 3aMUCHIBAIONIYIO aNMaparypy WA HHIUKATOPHI 4aco-
BOTO THMA (MIPEIBAPUTEIFHO POTAPUPOBAB X, WIX HCIOIB30BaTh TOTO-
BBIC TAPUPOBOYHEIC TAHHEIC);
0) U3MEpPUTH BHICOTY MPOMUIIS MOIYICHHOM pe3b0bl, BCE TaHHBIC 3aHE-
cTH B Tabumyl;
- CPAaBHHTH PE3YJILTATHI PACUETOB C IKCIIEPUMEHTOM:

B) MOCTPOMTH TpaduKu 3aBUCHMOCTH P = f(h), P= f((o) Ha TIIOC-
KOHAKATHOM HJTH JIByXPOJIHMKOBOM CTaHKAX,
rae h — BbicoTa poGuIIst BUTKA PE3bOBI,

@ - YroJI IOBOPOTA CTEePIXKHS;
- IPOAHAIM3UPOBATH OJyYEHHBIE PE3YIbTAThI ¥ CIIeNaTh BEIBOJIBI.

Puc.1. Cxema 3amepa ycunmii 1 nedopmanuii Ha ABTomate A1617

COJAEP KAHUE OTUYETA

Otder opopMIIsieTcss B COOTBETCTBHUU C TpojieNIaHHON paboToi 1o pas-
JieiaM, YKa3aHHBIM B 3aj1auaxX WCCIICIOBAHUS W TOPSIKE BBITIOMHEHHS. DCKU3BI
HHCTPYMEHTA, CXEMBbl BBIYEPUYHMBAIOTCS aKKYPaTHO, B CTPOIOM COOTBETCTBHHU C
ECKZ, ¢ ucnons3oBanueM rpaduueckux penakropos «Kommacy, «Solid Eidg»



Tabuuna 1

No | Mart- | Auam. | Inuna | Yucno | Bwicota mpo- | Yaens- | [TonHoe ycu-
n/ | 1 | 3aro- | HaKT. | 000po- | ¢uns pe3pOBI HOE | JIMe HaKaTKu
II |3aro- | TOBKM | CTEPK | TOB 3a- | pacy. | OKCI. | YCHIIUE | TEOp. | IKCI.
TOBKHU H |TOTOBKH HAKaTKH

OcHogHble hopmynsl u Kpamkue céedenusn 014 paciema

HakaTtka — oOpa3oBaHHEe Ha 3arOTOBKE IIACTUYECCKUM Je(hOpPMHpPOBaA-
HHEeM pe3b0 mim Apyrux npoduneil peduieHHH HeNpepbIBHBIM BO3JCHCTBHEM
HHCTpYMEHTa. MeToAbl HaKaTKH HaXOoJAT IIHPOKOE MPUMEHEHUE HE TONBKO MPH
(hopM0o0Opa30BaHUH Pa3NUIHBIX Pe3b0 Ha CIUIONIHBIX U MOJBIX 3aTOTOBKAaX, HO U
JUTS TIONMyYCHHS Pa3IMYHBIX NMpodriel Ha AeTansx, THIIA BaloB, OCEH, IMUTHIle-
BBIX COCIMHEHHA, YEePBSIKOB U BUHTOB, 3yOUaTHIX 3aICTUICHUNA U Jp.

Pe3n0b1 1 po¢mii HapyKHBIX TOBEPXHOCTSH HMIHHAPUICCKUX JIETa-

JIe HaKaTHIBAIOT:

a) POJINKOM ¥ CETMEHTOM C TaHTEHI[MAILHOH Mojjaueil 3ar0TOBKH;

0) MIOCKUM MHCTPYMEHTOM (TUIAIIKaMH) ¢ TaHTCHIIMAIbHOW Mojaue

3ar0TOBKH;

B) IByMs POJIMKaMH{ OJJMHAKOBBIX MJIM PAa3HBIX AUAMETPOB,;

T) TpeMs pPOJIMKaMHU C BUHTOBOH Hape3KoW ¢ paauaibHOI momaueil po-

JIMKOB.

YV Kak[I0ro U3 Croco00B eCTh CBOX IMPEUMYIIECTBA H HETOCTATKH.
Br1bop Toro mnm WHOTO croco0a 3aBHCHT OT TOYHOCTH ITOTy4aeMO# pe3bOwl,
MIPOU3BOIUTEIHLHOCTH, MaTepUala 3ar0TOBKU H JAPYTHX (aKTOpOB.(CM Kypc JIeK-
it CBII).

Jns ompeneneHuss MOTpeOHON CHIIBI HAaKaTKM HEOOXOIMMO O3HaKoO-
MUTBCA U YMETh ONPEACIINTE OCHOBHBIC TAPAMETPBI U BEJIMYHUHBI, XapaKTCpU3y-
fomtre mporecc Hakatku /1/. Yucmo oG0pOTOB CTEPKHS NMPU HAKaTKE IUIOCKHM
HHCTPYMEHTOM:



No
27

0
rae | — wmiHa nyTH CTEpIKHS, MM;
I'o — paJuyc MPOKaTHIBAEMOH 3aTOTOBKH, MM.
ITpn HakaTKe ABYMSI POJIMKAMHU:

RV, +V,)
27zr(\/ -V,)

rae Ri, Ry — Hapy»XHBII pagnyc poJINKOB, MM;
V1, V2 — OKpy>KHBIE CKOPOCTH POJIHKOB.

CymmapHas BbICOTa NpO( Ut HHCTPYMEHTA OTPEEIsIeTCs: h =2 +f,

rae Zi — BeIWYNHA BHEIPEHUS HHCTPYMEHTA Ha i-OM 000pOTe 3aroToB-
KU,
fi — mobem MeTasa Ha i-oM 000pPOTE 3arOTOBKH.
I'nyOvHa BaaBnuBaHus Npoduiis B JAaHHBIH MOMEHT: Zi = Ro - Ri ,

rae Rj — texymuil paanyc oKpy>KHOCTH, BIMCAaHHON MEXIy BEpPIIMHAMHU
BUTKOB p631>61>1 JABYX IJIALICK.
BenuunHa Z; onpeensieTcs MojoKeHHeM 3ar0TOBKH B TPOIIECCE €€ MPOKATKH 110
HHCTPYMEHTY.
Ecnu mpokathiBaemasi 3aroTOBKa HaXOJUTCS Ha 3aXOJHOM y4acTKe C yIJIOM 3a-
xoza Po, Toraa

R Ccos 3, Cos ¢
' cos B, +cosg

i€ ¢ - YroJl 3aX0/1a TOABYKHOM IUIAIIKH, TPaI;

Yy — TeKylee MOJO0XXEHHE 3arOTOBKU BIONb IyTH AehopMUpOBa-
HUA.
Bennurna noaseMa MeTaia Ha i-M 060pOTE 3ar0TOBKH PACCYMTHIBAET-
ca/l/:

f =2,/(c/2)— (b2/9) x cosa b3,

.,z
%)

a(l, -y)tge+ (1, - y)tge,

e O = % arccos



q=052(04) b4 +d}
_R—(a1+2\/_/ Z— j

{f(al P)+R +z}

a1- BeJIMYMHA NPUTYIUICHUS TPOGHIISI HHCTPYMEHTA, MM

b=15

P- mar pe3n0s1, MM
Ro= paauyc 3aroTroBKu, MM.
Cuna, neiicTByOIIAs Ha eIUHUIY JTHHbL /1/:

P= ﬂ\/_[ (k In——R +R)+k3(R3—Rl)+k4}

=7/ ko=Ra+—2
% 2 3 2-sin0

Irlie Or- IpeZell TEKy4eCTH MaTepuala 3aroToBku, Mmna,
B- koo durmeHT, yunTHIBAIOIMK YIPYroe MocieeicTBIe HHCTPYMEH-

Ta ¥ 3arotoBky, f=1.2-1.3;
K1=1,77;

O<5S§£;
o= %arccos 24

kg =2(0,5+7 +0-8+1/0,26 —u®)sin 0+ 1coso

d1 ~ 1,667 P , Tne P- miar pe3sOsr;

k4=ﬁ+§é%y




R

3

_z+f
cosé

_R[1+3 3]
COS o

=R

3

P
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Oobuee ycunue npu HaKaTKe BCEX BUTKOB COCTABUT:
P=p-m-Il,
I'me M-4uciio BUTKOB Pe3bObI;
|-anrHA 30HBI KOHTAKTA HAKATHIBAEMOT'O CTEPIKHSI C HHCTPYMEHTOM:

| = \/(ro o Zi—l)z _(ro o Zi)2 :

MOPSJIOK 3AIIUTHI IABOPATOPHOM PABOTHI

[penoaaBaTesnb MpoBEpsieT MPABUIBHOCTh BBIMOIHEHUS 1a0OpaTOPHOI
pabotel. Ecni paboTa BhINONHEHA 0€3 CYIIECTBEHHBIX OLIMOOK, 33Jaf0TCsI BO-
MPOCHI [0 PaboTe U TEOPETHUECKOMY MAaTepHally, CBI3aHHOMY C BBIMOIHEHUEM
pabotsl. IIpu 75% mpaBUIBHEIX OTBETOB HA BOIPOCHI PabOTa CUMTAETCS 3allH-
IJ.[eHHOﬁ, 0 49€M CBHUIACTCILCTBYCT COOTBETCTBYIOWIAA MOAINKWCHL HAa TUTYJIHHOM
nucTe 1abopaTopHOl paboTHI.

Pabora 3amumiaercs 1o 3 pas, mociie 4ero ( B Cliyuae He3alUThl) BbLIa-
€TCsl HOBOE 3aJJaHue.

1.

>

oo

=~

KOHTPOJIbHBIE BOITPOCHI
Kakue cxembl HAKAaTKH UCIIOJIB3YIOTCS NPH HAaKAaTKE HApPYKHBIX W
BHYTPEHHHUX pe3507?
@DakTopbl, BIXSIOMINE Ha yICJIFHOE 1 ITOJTHOE YCHIINE HAKaTKH.
Kak ompemenuth cremeHp oOxatws (medopMmanuu) MpH HaKaTKe
Hapy>KHOU pe3bObI?
Kak m3mMensiercst pacriopHoe ycuiHMe HakKaTK{ BIOJb ITyTH Aedop-
MHUpPOBAHHUS 3aTOTOBKH?
OT KaKkuX MapaMeTpPOB 3aBUCUT Xapaktep kpuBoii P=f(S)?
IIpeumyliecTBa U HEOCTATKM HAKATKH Pe3bObl INIOCKUMHM ILIall-
KaMH.
IIpeumyiecTBa ¥ HEJOCTATKH HAKATKU PE3b0bI ABYMSI POJIMKAMH.
IIpeumymiectBa ¥ HEJOCTATKM HAKATKH PE3bObl  POJIUKOM-
CETrMEHTOM.



9. UYTO MOHMMAIOT MOJ| YCIOBUAMH YCTOWYMBOCTH HAKATKH TUIOCKHMHU
[JIaIIKaMu?

10. U3 kakoro ycIIOBHsI PacCUMTHIBACTCS Yrojl 3a00pHOW YacTH WH-
cTpyMeHTa?

PEKOMEHAYEMAA JIMTEPATYPA
1. KoBka n mrammoBka: CrnpaBounuk B 4-x Tomax/Pexn. coser: E.U. Ce-
MEHOB U [ip.- MammHocTpoeHue, 1987 r.

JJABOPATOPHAS PABOTA No2

Tema «Hccneoosanue nonyuyenus cmynenuamoix 6aauK08 CROCOHOM X0J100-
HOIl nonepeuno-Kaunoeoi npokamku na cmane K09028»

HEJIb PABOTDI: 03HaKkOMUTBECS C OCHOBaMH pacueTa M pa3pabOTKH TEXHOJIO-
Tur nonepeyHo KJIMHOBOM IIPOKATKN CTYIICHYAThIX BAJIMKOB.

3AJJAYN, PEHTAEMBIE B PABOTE:

a) O3HAKOMHTBCS C OCOOCHHOCTSAMH M CXEMOW MPOKATKH H3AEIHH BaJKOBBIM
HMHCTPYMEHTOM Ha CTaHE XOJIOJHOW MomnepeyHo-kiInHoBor mpokatku K09028;

0) paccuuTaTh pa3Mepbl 3arOTOBKH M COCTABIISIONIIE ITOJTHOTO YCHIINS IPOKATKH
JUTSL IETaNH, MPEATIOKEHHOH perogaBaTesieM;

B) MPEITI0KUTh BAPUAHTHI TEXHOJOTHMYECKOTO MPOIecca, CXeMy pa3BEepPTKH KIIU-
HOBOT'O MHCTPYMEHTA JUI JTaHHOM JeTalu;

I') UCCIE0BATh BIUSHUE CTENICHU 00XKaTHs, TEOMETPHUU KIMHOBOTO MHCTPYMEH-
Ta Ha COCTABJISIOIUE MOJHOTO YCHIIHS MPOKATKH U YCTOIYUBOCTD MpoIiecca.

MATEPUAJIBHOE OBECIIEYHEHHME

3aroToBKH JUISl HAKATKH.

Wucrpyment nns xonoanou ITKII.

Cran IIKIT K09028.

MeputenbHblii HHCTPYMEHT.

CrnecapHbIil HHCTPYMEHT.

Bbrnok peructpupyromeii anmnapaTtypsl (ycwinTenb, ociuuiorpad, 010k
TIUTaHUS).

Mecno3sl.

8. Beroms.

ocoupwdE

~

METOIMKA BBIITIOJTHEHUSA PABOTBI
OszHakoMuThCs ¢ HHCTpYKIHMe# mo Th no padote Ha crane ITKIT K09028 u py-
KOBOJICTBOM 10 3KcIutyarauuu cranom TTKII.



- JlaTb cxeMy NOnepevHO-KINHOBOM NPOKATKU CTYIEHYaTOTO BaJUKa.

- Paccuurath pasmepsl 3aroToBKH (B 3aBUCUMOCTH OT BBIOpaHHOW CXEMBI IPO-
KaTKH) ¥ yCHJIUS IIPOKATKH, UCIIONIB3YS IPEIUIOKEHHBIE (POPMYJIBL.

- Onpenenuts yCloBHs yCTOMYMBOIO NMPOTEKaHMs MpoLecca, UCHIOIb3ys Mpen-
JIO’KEHHBIE 3aBUCUMOCTH.

- IIpoBecTH 3KCIIEPUMEHT IO MOJTYYCHHIO CTYNIEHYATOTO BajHMKa BAJIKOBBIM HH-
ctpyMeHTOM. IIpu sTOM:

- 3aUKCHPOBATH U3MEHEHHE YCHIIUS BAOIb MyTH Ie(GOPMUPOBAHUS 3a-
TOTOBKH B 3aBUCMMOCTH OT CTETEHH 00%kaTus O M yIria 3ax0/a KIMHOBOTO MH-
CTpyMEHTA }/ |

- CHSTB pa3Mephl ¢ MOIyYeHHON eTalH, JaHHbIC 3aHECTU B TaOIHILy?2;

- CPaBHUTH PE3yJIbTaThl PACUETOB C SIKCIIEPUMEHTOM,;

a) moctpouts rpaduku sapucumoctu P, = f (5 ), P, =f (}/);
6) MpOaHaIM3UPOBATH MONYYEHHBIE PE3YIBTATHI U CIEJIATh BBIBOJIBL.

Puc.2. Cxema IBYXBalKOBOH MOMEPEUHO-KIMHOBON MPOKATKH CTYIEH-
yaroro Baiauka Ha craHe K09028

Tabauma 2
No| Ma- | Pa3mepsl Crernenn T'eomeTpus kuHa | Ycwius npo-
TepH- | 3aTOTOBKH obOxaTust KaTKH
an pacu/sKcrep
saro- | @, | L, | Teop. | sxco a B Y Pz, | Px, | Py,
TOBKM | MM | MM rpan | rpan | rpax | Ka | Ku | Kn
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COJAEPXKAHHUE OTYETA
OTuyeTr BBINONHACTCS B COOTBETCTBUH C MPOIETAHHOHN paboToM 1o pas-
Je7aM, YKa3aHHBIM B 3a/1adaX HCCIEIOBaHMSA M IOPSIOK BBIIOJHEHUS. DCKU3
pucynkoB, cxemsl mporiecca [IKII, rpaduku BEIYEpUIHBAIOTCS B CTPOTOM COOT-
BerctBun ¢ ECKJl ¢ momompsio rpadmdeckux pemakropo COMPAS, SOLID
EIDG.

OcHnognble meopemuueckue npeonocyliKu K 6bIN0OJIHEHUI0 padOmbl
Pacniopnoe ycunue IIKII, onpenensemoe METOIOM MOIEPEUHBIX cede-
HUI, pacCUNTBIBAaeTCsS KaK CyMMa pacloOpHBIX YCHIMH B Ka)KJJOM M3 paccMaTpH-
BAEMBIX CEUCHMMN:

P :Zl: G%k BAL,

rae AL — pacCTosiHUC MEKAY MONEPEIYHBIMU CCUYCHUSIMMU,
Bi — IIUMPpHUHA KOHTAKTa B i-M CCUCHHU,
K — mnactrueckas IIOCTOsIHHAs,;
Gz — paJuajIbHOC HAIIPSKEHUC, Mua.

Ycunue MIPOKATKH B 3TOM CJIy4ae ONPEACISICTCS U3 BbIPAXKCHU S

P=> T%k o BAL + U%k B.o tgyAL

TAC Y - YIOJl HAKJIOHA KOHTAKTa, Irpaji;
TXY — KOHTAKTHBIC TAHI'CHIIUAJIbHBIC HAIIPSIIKCHU S,
Gs — HAIPSIPKCHUE TEKYUCCTU C YUCTOM YIIPOUHCHHA.

Cuua TpeHus ornpezensieTcs o popmyie:

r=(P,/2k)o,u

11



PacniopHoe ycuine, oceBoe W yCHIIME TPOKATKH COOTBETCTBEHHO MOXK-
HO paccyuTath 1o Gopmynam /1/:

_ (ma e
2 | (mo)
(o P

Py = > mkﬂtgaa{mé'ﬂl +(ﬂsina+,u2 4rt5_5_1jx[m_5_1— mkﬁﬂa
(mo) o-1 sina  cosa

[m& +(mS —1)ctga — 7y Sloy

(md 0

Py= )2 i g m§ﬂl+(sina+,u2 4rt5—5—1j[m_5—1_7szﬂj ok’
2 (mo)? 5-1 sinad  cosa

rae Y1, p2 — K03 GUIMEHTH TPEHHsI, COOTBETCTBCHHO, [0 KAJIMOPYIO-
el U HAKJIOHHOM rpaHsIM UHCTPYMEHTA;

m — ko3 PUIMEHT, YUNTHIBAIOLIMH YBEIMUCHUE TUaMeTpa BCIE-
CTBHE HAIUIBIBA;

Ik — OTHOCHUTEIIBHBIN PaINyC KaueHHs;
O - CTeTeHb 00KATHUs 3aTOTOBKH;

o, B - YIJIbI KIHHOBOTO HHCTPYMEHTA;
Ok — KOHTaKTHOE HaINpsHKEHHUE,

_ P/

ITon ycroiumBocThio mpouecca IIKII moHMMaeTcst OTCYTCTBHE IIpoO-
CKaJIb3bIBAHMS 3arOTOBKM M €€ pa3pbiBa BOJNb ocd Y B IpoIiecce KauyeHUs Mo
nHCTpyMeHTY. [Iponecc NpoucxoauT ycTOMYMBO TOra, KOra pecype Cuil, CIo-
COOCTBYIOIIMX BPAIIEHHIO, IIPEBOCXOANUT CHIIBI MPEMsTCTBYONME eMy. [Ipu uc-
YepIaHWU pecypca HacTymaeT MPOCKaIb3blBaHUE. MOMEHT CHI, MPENsTCTBYIO-
X ¥ CHOCOOCTBYIOMIMX BPAIICHHUIO 3aTOTOBKH, OIIPEAEINM COOTBETCTBEHHO!

M, ZIO'HXdX;

Mzza%gizdx.

IIpn ycraHoBuBHIEMCS mpolecce, NMpeHeOperass TPEHHEM O IOBOJIKH,
IyTeM psna npeobpasoBanuii /1/ HalineHo:

12



Ys=b1-"vg %

rae b — otHOCHTENBHAS IIMPHHA KOHTAKTHOM OBEPXHOCTH;
C — oTHOCHTEJbHAS BeJIMYMHA IIEPEKPBITHS MATHA KOHTAKTA,;
Xir/B — k03¢ duitnent, onpenensromunii oIoKeHHe IEHTPa THKECTH

SMIOPBI HOPMAJIBHBIX TaBJICHUH.

Mepoii pecypca yKa3aHHBIX CHJI MOTYT CIYXHTb HJIM KacaTeJbHbIE
HAaIpsDKEHUS] HA KOHTaKTe, WK KO3()(UIMEHT TPEHHUS LL.

Takum 00pa3oM, yCIOBHE YCTOMYMBOCTH OT IPOCKAIb3BIBAHUS 3aIlH-
1IeTCA B BUJE.

=y

ot

C ompeneneHHOH MepoW YBEPEHHOCTH MOXKHO CKaszaTh, YTO Hadaio
MIPOCKAJIb3bIBAHUS BO3MOXKHO TIPU

a, >1.

Bropoe ycioBue ycTOHUMBOCTH — OOpPBIB NMPOKATHIBAEMOTO CTEPXKHS
BJOJIb OCH Y, 3aIIMIICTCSI

2

T7ie O — MPEAEN NPOYHOCTH MaTepHalla 3ar0TOBKH;
di — TeKywmii JuaMeTp NPOKATHIBAEMOIl CTYIIEHH M3rOTaBIMBAEMOM Jie-
TaJu.

HOPSJIOK 3AIUTHI IABOPATOPHOM PABOTHI

[IpenonaBaTens mpoBepseT MPABHILHOCTH BBIIOTHEHHUS JTa0OPaTOPHOM
pabotel. Ecniu pabota BeImoNHEHa 0€3 CYIIECTBEHHBIX OIMUOOK, 3aJal0TCS BO-
MPOCHI [0 PaboTe U TEOPETHUECKOMY MaTepHaly, CBS3aHHOMY C BBINOJHEHHUEM
pabotsl. IIpu 75% mpaBUIIbHBIX OTBETOB Ha BOIMPOCHI pabOTa CUMTASTCS 3alllH-
IICHHOW, O YeM CBHJCTEIhCTBYET COOTBETCTBYIOIIAS IOAINUCH HA TUTYJIBHOM
JcTe 1ab0paTopHO paboTHI.
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Pabora 3ammmniaercs 1o 3 pas, nocine yero ( B ciaydae HE3allUTHI) BbIa-

€TCsl HOBOE 3aJjaHueE.
KOHTPOJIBHBIE BOITPOCBI

1. Cxembl MpOKaTKH, WCIOJB3YEMbIE B Mpolecce MONepeyHo-
KJIMHOBOM IPOKATKH.
IIpeumyiecTBa 1 HEJOCTATKU BAJIKOBOM CXEMBI IPOKATKHU.
3. Kakumu OCHOBHBIMH TEXHOJOTHYECKHMH IapaMeTpaMH XapaKTe-

pusyercs nporecc [TKIT?

N

4. Kax omnpenenuTs creneHb ooxarus (nedopmarun) mpu [TKIT?

5. Jlaiite cxemy [IeHCTBHS COCTABISIOMIMX MOJTHOTO YCHJIHS NpHU
TIKII.

6. Yro moHumaercs noj ycrolunBocThio npouecca [TKII?

7. Marepuai, HCIIOIB3yEeMBbIH I H3rOTOBJIeHUS HHCTpyMeHTa ITKII.

8. VYkaxure KpUTEepUM YCTOHYMBOCTH MNPOTEKaHMs Mpolecca IMpU
TIKII.

9.  YTo NOHMMAIOT MO/ Pa3BEPTKOW KIMHOBOT'O HHCTpYMeEHTa?

10. IlpeumymiecTBa W HEAOCTATKH IUIOCKOM CXEMBI IONEPEYHO-
KIIMHOBOW IPOKAaTKH.

PEKOMEHAYEMAS JIMTEPAPATYPA
1. Kuymma B.A., u ap. CoBepIIeHCTBOBaHUE TOTIEPEIHO-KIMHOBOU TPO-
katku. B.A.Knymun, E.M.Makymok.-MH.: Hayka u Texnuka, 1980.
2. Tlees B.M. CrneumanbHple BHABI mTaMmoBku, ITocooue, B.M.Ilees.-
ATTY,1998.

JIABOPATOPHAS PABOTA Ne3

Tema «Hccnedosanue nonyuenus wiecmupanHoli 20106Ku oonma
peoyyuposanuemy.

HOEJIb PABOTDI: o3HakoMHTBCS ¢ OCOOCHHOCTSAMH W OCHOBaMH Pa3pabOTKH
TEXHOJIOTUH MOJIYYSHHS TOJIOBKU 00JITa pelyilupoBaHUeM 0e3 0TX0/1a.
3AJJAYN, PEHTIAEMBIE B PABOTE:
- O3HAKOMHTHCS C OCHOBHBIMH CXEMaMH Ipolecca pPEeAyLHpPOBAHUS TOJOBKU
6oJTa ¢ MWIMH/PA HA IIECTUTPAHHUK;
- paccyuTaTh T€OMETPHUYECKHE MapaMeTphl 3arOTOBKH TOJ INTAMIIOBKY IBYMS
crocobamu:
a) TOJIOBKOH BIiepe;
0) cTep)KkHEM BIIEpeT;
- BBISIBUTH ITApaMETPHI, BIMSAIONINE Ha YCTOHYMBOCTS U Ka4eCTBO TOJIOBKU OoJTa
IIPH PEOYLUPOBAHNUH €€ Ha ECTUTPAHHHK;
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- UCCIIeI0BaTh BIMSIHAE OTHOCUTEIBHOTO pajnyca TOJIOBKH OOJTa Ha BETUYUHY
3aI0JTHEHMs yriia o (packd M OTHOCHTENBHYIO BBICOTY LMJIMHAPHYECKOTO MOSIC-
Ka.

MATEPUAJIBHOE OBECIIEYHEHUE

- 3aTOTOBKH; CMa3Ka;

- OcHacTKa (IITaMII Ul PEAYLIUPOBaHUS);

- YHUBEpCaJIbHAas UCTIBITATE/IbHAS MAIINHA;

- MEPHUTENBHBII HHCTPYMEHT;

- CIIECapHBIM UHCTPYMEHT;

- BETOIIIb.

METO/JUKA BBIIIOJIHEHUS PABOTbI

- HauepTuth cxeMmy penylupoBaHusi FTOJOBKU 00JTa ¢ UIUHAPA HA MIECTUTPaH-
HUK;

a) TOJIOBKOH BHiepe;

0) cTep>KHEM BIepe;

- UCIOJIB3Ys TPE/JIOKEHHBIC 3aBUCHMOCTH, PacCYMTaTh T'€OMETPHYCCKUE Tapa-
METPHBI 3arOTOBKU IJIA pEAYLHHUPOBAHUA T'OJIOBKU:

a) CTEpIKHEM BIIEpEI;

0) TOJIOBKOH BIIEpen;

- BBISIBUTH MApaMETPhI, BIUSION[IE HA YCTOWYUBOCTh MPOIECCa U KAYECTBO MMO-
JIy4aeMOil TOJIOBKH;

- paccuuTtaTh ycuiue AehOPMHUPOBAHUS M JUIS 3a/IaHHOM CTEIICHH 00XKaTus, Uc-
MOJIBb3YSl MPEIOKEHHBIE 3aBUCHMOCTH;

- MPOHU3BECTH PEAYIUPOBAHHE PACYCTHOU TOJIOBKH 0OJITA, HCIOJB3YS MPEIo-
JKCHHYIO OCHACTKY, IIPU 3TOM (DUKCHPOBATH:

a) yCWIne pelylupOBaHUs;

0) X011 TONKATeJIs;

- TIPOM3BECTH HEOOXOAMMBIE 3aMephl MOJYYCHHOW MIECTUTPAHHOI T'OJIOBKH CO-
[JIACHO TaOJIUIBI 3 U TaHHBIC 3aHECTH B 3Ty TadIuUIly 3;

- NOCTPOUTH IpauK 3aBUCUMOCTH yria (acku o B 3aBHCHUMOCTH OT OTHOCH-
TEJILHOTO Pajiiyca TOJIOBKU OO0ITa, CTEeHH 00KaTus;

- C/IeNaTh BBIBOJIBI M IPETIOKUTD MYTH YIYYLICHHUS TEXHOJIOTHH.

Tabmmma 3
Ne | Cxe | T'eomerpuueckue pa3mepsl 3aro- | [lomydeHnsle pa3- | Ycunue
n/m| ma TOBKH Mepsl (OknepuM) | aedop-
po- (pacueTHbIe) MHUp.
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nec-

= D|Di|D2|H|hi|ha{hs|g | D|S|H| ¢ |pac|skcn
E E .
MM | MM | MM | MM | MM |MM |MM | Ip | MM |MM | MM | Ip |Ku| Ku
1
2
3

OcHoenble (0onoiHuUmeNbHblE) C8COCHUA K 6bINOJIHEHUIO
pabomol
PEAYLIMPOBAHUE I'OJIOBKU ABMXXEHWEM CTEPXKHS BITEPE]]

[Ipu aBM>KEHUU 3aTOTOBKH BIiepes] cTepxHeM (puc.4,a) naBieHue nepe-
JIACTCsl MyaHCOHOM Ha BEPXHIOK IOJIOCTh TOJIOBKH, 00BEM KOTOPOH JOJDKCH
ObITh paBeH 00BEMY IIECTHI'PAaHHOW TOJIOBKH 00JTa, a JAUaMeTp €€ OIMOPHOM
IUIOCKOCTH Haxoautcs B mpenenax 0,95<D,<S I'OCT 7798-70.

OnpenensieMbIMA BETHYWHAMHU SIBJSIFOTCS: YIJIBI TOJIOBKH (acku o, [3
reoMeTpuueckue napamerpsl roioBku h, hi, hy, D, D3, Dy, H:

D-D
hlletgﬂ,

rae hl — BBICOTa BerHeﬁ KOHUYECKO# 4acTH T'OJIOBKH;

D-D
h =——tga
) 5 g

h, — BeICOTA HMKHEN KOHMYECKON YaCTH T'OJIOBKH;
(D-D,)cos(a +7y)

h3 — r .

2c0s fsin y ++/2 cosa cos 5|

rae: N3 — BBICOTA LMIMHAPHYECKOTO MOSCKA.
D — nuameTp BepXHEro OCHOBaHUS T'OJIOBKH (CIPAaBOYHHK);
D> — nuameTp OmopHOIi MII0OCKOCTH TOJIOBKHY;
D — anameTp IMIMHAPUYIECKOTO Y4acTKa TOJIOBKH;
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T 7Z'
Y - YroJ HaKJIOHa 00pasyoIe MaTpULBl Y = — + —
36 12
8 - YyroJ1 HaKJIOHa JINHHY CKOJIBKCHHUS K TFIOCKOCTH TPCHHSI
T
s==
4
a
; i/
e | 4
7
- N -
S|ttt SYISHR
h h
7 /7 P 7
H H
al o)

Puc. 3. 3aroToBku [uis peiynIupoBaHusl  a) ABHKEHHEM ToJIOBKOU Briepen; 0)
JIBIDKEHHEM CTEp)KHS BIEpes.

/D
—+ 2 AL
3 # J

A

|
a M o \i

Puc.4. Cxembl MOJTy4eHUsI TOJIOBKH 00JITa PEAyLIMPOBAaHHEM

a) IBIDKEHUEM CTEep KHA BIlepe. 0) ABMKECHUEM TOJIOBKH BIIEPEN;
1-myaHCOH, 2-3aroTOBKa, 3-BCTaBKa MaTPHIIbI, 4-000iMa.
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Puc.5. Tlone nuHMI cKkoIbXeHHUS Ha 1-M 3Tame peaylUpOBaHUs 3aro-
ToBKH Briepesl crepxkaeM a=30°, B>a.
rae R — pajauyc onucaHHOM OKPYKHOCTH;
R1 — paauyc rioraaky Ha BepXHEH MIOCKOCTH;
R, — paauyc mrormaaky Ha OMOPHOHM TUIOCKOCTH;
h2, h, H — BBICOTBI OrOTOBIEHHO TOJIOBKH.
st Toro, 9TOGBI JOMYCTHTH BRITECHEHHE METaIa B (PacKy ¢ yIiiom o,
HO HE MOMYCTHTh BBIXOJA HA OMOPHYIO MOBEPXHOCTh, HEOOXOAMMYIO, YTOGHI
y1<yy 1/, (em puc.5)T.e.

a<2(0-7)

I'OCTowm npexycMOTpeHO U3MEHEHHE yTIIa B Ipefenax o = E E .
Bropoe orpannvenue HakIaneiBaeTcs Ha JuuHy BoHE GF mpu EF>0.
OTO ycnoBue OIpeAenseTcs BBICOTON IUIMHAPHYECKOTO yJacTKa, TIe
BBITECHEHHE MeTaa B gacky Hanbonpmiee. Ha reomerpun mosns TUHHUNA CKOJb-
KeHHus (puc.5.), yAuThIBask OTpaHUYEHUs, OTydeHo /1/

(D-D,)cos(a +7)
J2 cosacosScos(a + y —Aa)
cos(a + y) —~/2sin A cos S

st onpenenienust Ao, BOCIIONb3yeMcst pekoMeHaarusmu /1/

18
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npnaz% o= %S TT; Ao=2%55

Jis oripeneneHus BETHYNHEBI yTIa 3 1 BepXHEH (acku, o0ecIednBaro-
IIeTO TIepeMEeNICHHEe MeTajlula BBEpX C yrJIoM [}, HE0OXOAWMO COOIIOCTH YCIIO-
BHE!

Y3<yi,
T.e.ﬂ<%+2(y—5)+a—Aa
T T T T i
Hpna:—_"—; Aa:—’ = — e
3 6 60 36 36
nonquMﬂ< E—Aa Z—Aa

VIMeHHO Takod yrox B rapaHTHUpyeT TEUYeHHE MaTepHaia B BEPXHIOK
(hacky, 4TO OATBEPKICHO IKCIIEPHUMEHTOM.

[l monTBepIKACHNS NPABUIIBHOCTH PACUCTHBIX AAHHBIX HEOOXOIMMO
coryacoBaTth 00bEM TOJIOBKH OosiTa ¢ 0OBEMOM IMOJATOTOBICHHON T'OJIOBKH, HC-
TI0JIBb3YSl BEIpasKEHNUE !

V, =4 [h,(R* +R* +RR )+ h,(R* + R? + RR, )|+ R°h,

PEOYLMPOBAHMUE JIBUXKEHMEM I'OJIOBKU BITIEPE/
B 3TOM Cilyyae TOJNKAIOIMM WHCTPYMEHTOM SIBJISCTCS HOJIBI IyaHCOH,
B KOTOPBIA BXOJUT CTepKeHBb OonTa (puc.4, 0). MyaHCOH HE JIOMYCKaeT UCKaKe-
HHS OIIOPHOMU IUIOCKOCTH 0O0JITA, TOATOMY MOXHO JOIMYCTUTH MaKCUMYM BBITEC-
HEHUs MeTajlla Ha BEPXHIOK TOPLEBYIO IUIOCKOCTh. BBITECHeHHbIH MeTa 00-
pasyeT BBINYKIOCTh C yriioM AP, mostoMmy ¢acka JI0JDKHA HE JOIyCTHTh BOJHBI
Ha IJIOCKOCTb.
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C nenbio ny4mero ohOpMIEHUS MECTUTPAHHUKA HEOOXOMUMO IIPOM3-
BECTH HEKOTOpOE IepepaclpeieleHue MeTala B JUaMeTPalbHON IIOCKOCTH.
JL11s1 3TOrO UCTIONB3YeM KOHCTPYKIIMIO MaTPHUIIbI ¢ paccekaressamu (puc.6.).

PactBop yriios paccekateneil suibupaeres 20 =120°...160°. Hec-
TIOJTh30BaHHE TIPEJIATAEMO KOHCTPYKIIMH MATPHUITHI MO3BOIAET CO3/aTh YCIIO-
B TeYeHUs MeTa/ula BHa4aje Tporecca B AMAMETPANbHOMN MIOCKOCTH, a 3aTeM
BZIOJIb OcH GourTa (puc.7).

Puc.7. Ilose NUHUN CKOJIBXKEHUS

NpU PeAyLHUPOBAHUN 3arOTOBKH BIEpe]
TOJIOBKOM:

a) Ha4aJo POIIECCOB;

Yron [ paccudmTBIBacTCS W3
YCIIOBHIH:

‘//3 <l/jd; l//3 <l//1’
Puc.6. Marpuna st pexynupo-
BaHUs: 1-BCcTaBKa, 2-KOpITyC.

Vs <V¥,;
B<25-y)+a+A —%,

T T
TIPH 3TOM YTOJI oL IPHHUMAeTes & < — ;0 = —

36

mpu 4 =—,0 =

z
4736

Wy
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753 117r

yron B BeiGupaercs u3 ycnosus /1/ ff < ——

180 " 60

W3 ycTaHOBIEHHBIX MapaMETPOB TOJIyYaeM CIEAYIOIINE pa3Mepsl IMOJI-
TOTOBJICHHOM T'OJIOBKHU:

hz—D 2D2tga H=h+h,+h;

D-D
hl =H —thga—h3.

Hcnone3ys ycloBre NOCTOSIHCTBA 00beMa, MOXKHO YCTaHOBUTH 3aBHCH-
MOCTB yI'Jla O OT BBICOTBI HUJIMHAPHUICCKOI'O MMOSACKA h3.
HOHCT&BH?{?I B 00BEM TOJIOBKHU JIEMEHTEI BBICOTHI, HOJ'Iy‘II/IM:
D-D D-D
=[H =~ 2tga—h, |[R? +R? +RR, )+ — 2 tga(R? + R + RR, )+ 3R’h,
2 2

T

meR=D7, R, =P/ R =P

O603H2a9NM % N, mpuBexeM MpaBylo YacTh ypaBHEHHUS K Oe3pas-

MCPHBIM BEJIMYMHAM!

2
ﬂg: 1-Re I:e—+R——n n’ tgoz+i n2+n+1+(2—n—n2)&
R RAR*> R R

) hs R, H
B mpaBoii yactu mepemMeHHBIMU SBIAOTCA N U —— . Ilapametpsr F,E u
3 TAK)XXC UMCIOT Hpeﬂeﬂbl N3MCHCHHUs, CBA3AHHBIC C }IOHyCKaMI/I. HpI/I nu3-
R

BECTHOM JIEBOM YacTH s KaXkKAOro pasmepa 0oiTa, 3a/1aBasich NEPEeMEHHBIMH,
MoJy4yaeM pacyeTHble HeOOXOJIUMBIe MapaMeTphl MOJIrOTOBJIEHHOH TOJOBKOM
101 LITAMIIOBKY,
rae V — 00beM roJioBKY;

H — BrIcOTa TONTOBKY;

R — paanyc onncaHHO# OKPYKHOCTH IIECTUTPAHHON TOJIOBKHY;

R1 — panuyc onopHO# MJIOMIa KK IO TOJIOBKOM;

R2 — paanyc miomanky Ha BepXHEH IJIOCKOCTH TOJIOBKH;

O - yroJ HakJIoHa ()acKH Ha OITOPHOM OBEPXHOCTH;

hs — BBICOTa ITMHAPHYECKOTO YYaCTKa MOATOTOBIEHHOW TOJIOBKH.
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VYaenpHOe ycuiue neOPMHUPOBAHUS MOXKHO OIPEICIUTh, HUCHONB3Ys
3aBUCUMOCTH [1].:

P,=0,-F
g-1
Gs : q I:0
I7ie: HalpsbKeHUe pelylupoBHUs O b =—| — -1 ,
q- 1 |:1
B H+10a
(11— u-tqo) - g
KOHTPOJIBHBIE BOITPOCHI
1. Kakue cxembl MOJyYEHHUS TOJOBKH HCIONB3YIOTCS B HACTOAIICE

BpeMsa?

2. YKaXuTe MPEHMYIIECTBa U HEJOCTATKH MPUMEHSIEMBIX CXEM IOy~
YeHHUS TOJIOBKH 00T B IPOMBIIIICHHOCTH.

3. Kaxkas U3 cxem peqynupoBaHHS TOTOBKH 00iTa (CTEP>)KHEM BIIEpe]
WM TOJIOBKOM Briepen) Ha Barm B3riwsan HanOonee nepcreKkTuBHa?

4. N3 Kakoro YCIOBUS PAaCCUUTHIBAIOTCS pPa3Mephl 3arOTOBKH ITOJ
IITaMIOBKY TOJIOBKH OoJnTa?

5. ®akropsl, BIUSIOINIAE HA YCTOHYHUBOCTH Mpolecca GopMOHU3MEHE-
HHS TOJOBKM M ONpENEIISIONINE KauecTBEHHOE (popMoHM3MEHEHHE

ee.

6. Cwmaska, ucronb3yemas NpU M3FOTOBJIECHHH TOJIOBKU OojTa pemy-
[IUPOBAHHEM.

7. Kak yMeHbUINTH ylIelIbHOE yCHiIKe 1e(OPMUPOBAHUS IIPU BBICA]IKE,
penyuupoBaHun?

8. Urto Takoe cyxoe TpeHHe, SIBICHNE CXBATHIBAHUS IIPU HCIIOJIH30Ba-
HHHM JIaHHOTO TIporecca?
PEKOMEHAYEMAS JINTEPATYPA
1. Edpemora E.A. Pa3paboTka U BHeJpeHHE MpoIecca MONyIYCeHHBIX IIIe-
CTUTPAHHBIX TOJIOBOK 00NTOB 0€3 oTx0j]a.- ABTOped. Arcc. Ha COMCKa-
HHUE yuYeHOW cremeHn Kauma.TexH.Hayk./E A Edpemosa.- Pocros-Ha-
Hony, 1990.

JJABOPATOPHAS PABOTA Ne4

Tema: «Hccnedosanue npedenvbHvIX Yca108Ull WM AMNOEKU
ROIBIX U30e Uil PA3TUYHOU HOPMbL 2UOPAEIULECKOT GLIMAICKOIL)
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HEJIb PABOTDI: 03HaKOMHUTbCS ¢ OCHOBaMU pacyeTa MpeaeabHOro

(bOpMOI/I?:MeHeHI/[S[ IITAaMIOBKH MOJBIX 3OS pa3n1/1qH0171 (bOpMI)I

TUAPABINYECKOU BBITIKKON»

3AJJAYH, PEHTAEMBIE B PABOTE:

1.

2.

O3HaKOMHTBCA C OCOOEHHOCTSIMH M CXEMOW BBITSDKKU IIOJIBIX M3AENUi
pa3IugHOM (POPMBI THIPOBBITYINBAHUEM.

OcBoWTh METOOUKY pacdeTa pa3MEpOB 3aroTOBKM M HEOOXOIMMOTO
JABIICHUS JUIA MONTYyYCHHS! Ka4eCTBEHHOW IETalld, MPEATIOKEHHOH Tpe-
MI0/JaBATEIIEM.

I/ICCHGI[OBEITL 3aBUCHUMOCTb Ui = Gi (EI) HWHTCHCUBHOCTHU HAIIPsIKE-

HHUH OT MHTEHCUBHOCTH JedopManuii U MOCTPOUTh AUArpaMMy HCTHH-
HBIX HaIpsKeHUH AT TaHHOTO MeTaa.

O1neHuTh yCTOMUMBOCTB Npoliecca MOIYYEHUS NMPeNIokKEeHHOW aeTanu
THPOBBITYYHBAHUEM, PECYpPC BO3MOXHOTO Oe31e(eKTHOTro BEICHUS
Iporiecca, HUCIONb3YysS INpPHU 3TOM TIONyYeHHBIE AKCIEpUMEHTAIbHbIC
JTAHHBIE.

[TpoBecTr pacueT mokasaTens yIpOYHECHHS.

MATEPHUAJIBHOE OBECIIEYEHUE

arwnE

VYcraHoBKa 17151 THAPABINYECKOUN BBITSIKKH.

JlucToBo# MeTas (3aroToBKa).

IITanreHuupKyb.

[MpucnocobneHue aj1st 3amMepa BbICOTHI CHepUIecKOro CerMeHTa.
Mukpockorr.

METO/MUKA BbIIIOJIHEHUSA PABOTbI

1.

2.
3.

O3HAaKOMHTBCSA C YCTAaHOBKOW, NMPHHIMIIOM ee paboThl M JaTh ee 3C-
ku3.(cM.Prc.8)

3aMepuTh TOJNIMHY MeTaula 00pasla 1 ero TeOMETPUIECKUE Pa3MEephl.

Paccunrarh pa3Mepbl 3aroTOBKH M HEOOXOMMOE yCHIIUE JUTS JOCTHXKE-
HUS TpeOyeMoil HPOPMBI 3aTOTOBKH.

Omnpenenuts HEHTP 3arOTOBKM M HAHECTH W3 €ro LIEHTpa Ha IT0OBEPXHO-
CTH 3arOTOBKH OKPYXKHOCTb AuaMeTpoM do=5+10 mMm.

YcTaHOBHTE 00pa3er CTporo 1o HeHTPY MaTPHUIB], 3aXKAaTh C MCIIOJIB30-
BaHHEM CHELHUAIbHOTO MPIKUMHOTO KOJIbL@ W MPOBOJHUTH BBITSIKKY
MmyTeM IoJadyl Macliia 1oj JaBjieHueM P, mpu 3ToM depes paBHbIE MH-
TepBajbl HarpyxeHus ¢uxcuposars P atm., d mm, h MM, B mosroce
MeMOpaHbl. Pe3ynpTaTel n3MepeHnii 3aHecT B Tabuy 4.
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6. TIlo HUCXOJHBIM NapaMe€TpaM U pe3ylibTaTaM HUCIIBITAaHUM IMMPOBCCTU BbI-
YUCJICHUC O], Ei, HCIOJIb3Ys MPCAJIOKECHHBIC 3aBUCUMOCTH.

7. IlocTpouTh KPHUBYIO yNIPOUYHEHUS 0. = Ael n :

8. HpOI/I3BeCTI/I pacyeT mokasaTeias YIPOYHCHHMs N, A, npu arnmpokcuma-

wwu kpuBoii 3asucumoctbio O . = Ael n .
|
JAOIIOJTHUTE/IbHBIE (meopemuueckue) CBE/JEHUA
K BBIIIOJITHEHHIO PABOTHI

CBs13p HamnpsDKEHWH B 00paslie MPH T'MAPOCTATHYECKOM BBIMTYYHBAHUH
onmckIBaeTcs ypaBHeHuHeM Jlarumaca /1, 2/

- t=0 ®
S R, R,

rae S — rommuHA 1e)OpMUPOBAHHON 3aTOTOBKH, MM;

Rp - paanyc KpUBU3HBI 3JIEMEHTA B MEPHIUATBEHON IITOCKOCTH, MM;

Re - pagmyc KpUBU3HBI B OKPY>KHOM (IITUPOTHOM) HAIIPABICHUH, MM;

P — naBnenwme xunkoctu B cucreme, MIla;

Gp, 06 - MEPUANAIIBHOE U OKPYKHOE HANpPs>)KEHUE, COOTBETCTBEHHO.

Hcnonp3ys AOMyIIeHHE O TOM, YTO B OKPECTHOCTH IMOJI0Ca MEMOPaHBI
obpasyeTcs cdepa, Toe peann3yeTcs IBYXOCHOE HAIPsIKEHHOE COCTOSHHE,
HMEEM:

c,=0,=0;¢,=¢,=¢,R =R, =R.

Yol
Torna ypasaenue (1) mpumer BuA:
P 20 R
—=—>0=P—. (2)
S R 2S
Juist cepsl BeipaskeHUs (2) BBITIISANAT TaK:
o, =0= Pi (3)
' 2S
& =2¢; WM B jorapupMuUecKnx  KoopauHatax & = 20 ;
5:Ini;gi:2lni, @)
do dg

rae do-MCXOMHBIN THaMETpP OKPYKHOCTH, MM
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d-TeKyIHI/Iﬁ JAUaMETP OKPY’KHOCTHU B MTOJIFOCE, MM

v

am Aacoca |-

Puc.8. Cxema BBITSKKH THIPOBBIITYYHBAHHEM:
l-mwTamnyemas getans,2-IpUXKUM, 3-MaTpHLa.
Panuyc KpuBU3HBI IOJTIOCA CIIEAYET PACCUUTHIBATD.

_(R§+h2)

R=——F—~, 5
on (®)

rae h — Texyiee 3HaUeHNs BEICOTHI C(HEPHUECKOTO CETMEHTA, MM;
Ro — pagmyc ocHOBaHMSI cerMeHTa, KOTOPBIH COOTBETCTBYET BHYTpPEHHE-
My paauycy OPHKUMHOTO KOJbLA.

TeKyH_[ee 3HA4YCHUC TOJIIMHBI CTCHKH Haﬁ,ﬂeM M3 YCJIOBHS HECKMMAECMOCTH.

0,+0,+6,=0
20 =-0,; 2Ini=—lni,
dO 0
OTKYyJa
d 2
S=S | — . 6
0 d. (6)

Ioactasug (5) u (6) B (3), HaiileM HHTEHCUBHOCTD HAIPSDKEHUIT [UIs Hallle-
TO ciydas:

P(R: +h?)=d’?
" 4hxS xd;
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CpaBHI/IM PaCYCTHBLIC 3HAYCHU A HaHpS[)KeHI/Iﬁ C JOIMYCTUMBIMU JId UCIIBITHI-
BaeMou MapKu CTaJiu.

ANNpoKkCHMHUpPyYs TIONYYEHHYIO KpHMBYIO 3aBucuMocThio O | - Ag | \
HEOOX0AMMO HalTH KO PHUITUEHTHI 4 1 N.
Jast aTOr0 Ha KpUBOM HaxonuM JBe Touku: K B Havane u L B KOHIIE KpUBOIA,

C KOOpAWHaTaMu Ox U 61( .oLu 8|_ " MPOU3BOAUM paCUET

O
In| =
n= \9tL A=k
! n
In 57K 5L
S
Tabmuua 4
Wnreps. | Paz-pel | Tekymee 3Haue- | Paguyc | Make. | Uuren. | HTeH.
Harpyx. | 3ar-ku | HHA AedopMup. OCH. pacu. | medop. | Hamp.
3ar-Ku CerM. | JiaBilL.
aTM. S|Dld|d|s|h r P E G

10

TIOPSIOK 3ALLATHI JABOPATOPHOM PABOTHI

IIpenonaBatens mMpoBepsieT MPAaBUIHHOCTH BBHIMOJIHEHHS J1abOpaTOpHOH
pabotel. Eciiu pabota BhIMOSHEHA 0€3 CYIIECTBEHHBIX OLIHOOK, 3aJar0TCs
BOIPOCHI 110 paboTe U TEOPETUYECKOMY MaTepually, CBSI3aHHOMY C BBIIOJI-
HeHueM paboTsl. [Ipu 75% npaBUIIBHBIX OTBETOB HA BOMPOCH padoTa cum-
TaeTcs 3AIIUIICHHON, O YeM CBHJICTEIBbCTBYET COOTBETCTBYIOIIAs ITOIMKCH
Ha TUTYJIHHOM JIMCTE JJAOOpaTOpHO paboTHI.

Pabota 3ammimaercs 1o 3-x pa3, mocie 4ero (B ciydae He 3allUThl) BbI-
JlaeTcs HOBOE 3a/1aHMe.

KOHTPOJIBHBIE BOITPOCBI
KakoBbeI 0cOOEHHOCTH BBITSDKKH MeTajlIa TPH JBYXOCHOM PacCTSHKEHUH?
[IpenmymiecTBa M HEAOCTATKH THAPABIMYECKON BBITSKKH.
Kak ompenensieTcss HHTEHCHBHOCTD HanpsDKEHUI?
Kak onpenensieTcsi HHTEHCUBHOCTb JiehopMaruii?
Uro Takoe MCTHHHAS AMAarpamMma pacTsHKeHHUs, Kak MmomgodpaTth (yHK-
1110, alIPOKCUMUPYIOLIYIO ATy KPUBYIO?

abrwdE
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6. Kak oneHunBaeTcs IIaCTUYHOCTh METAJUIA K €r0 CIIOCOOHOCTH K yIpoy-
HEHHI0?

7. 3a cuer 4ero B MeTaJUIe NPHU IJIACTHYECKOH nedopManuy NpOUCXOIUT
ynpo4yHeHue?

8. Kakumm mnapamerpamu OLEHHBAaeTCS NpenesibHOe (HOPMOM3MEHEHNE
IIPY THPOBBITYYUBAHAN?

PEKOMEHAYEMAS JINTEPATYPA

1. TomnenoB A.Jl. Teopus miaacTU4ecKoro nehOPMHPOBAHUS METAILIOB.
/A A.Tomnerno.-M.: Meramryprus, 1975.

2. AsepkueB A.IO. MeToapl OIEHKH INTaMITyeMOCTH JHCTOBOTO METal-
na./A.}O.ABepkues.- M.: mammuHOCTpoeHHE 1985.

JIABOPATOPHASI PABOTA Ne5
Tema «MccnenoBanue ocobeHHOCTEN U onpeieieHUe
JHEProCUJIOBLIX MAPaAMeTPOB Npoiecca BLIPYOKH, IPOOUMBKH MArHUT-
HO-MMIYJbCHOI IITAMIIOBKOID)

Hean padoThI: H3ydeHNE OCOOCHHOCTEH U pacyeTa SHEPTrOCHIOBBIX Mapa-
METPOB IIpoLiecca BEIPYOKH, TPOOUBKU MarHUTHO-UMITYJIbCHOM IITaMIIOBKOM.

3anauu, pemaeMblie B padore:

1.03HaKOMHTBCS ¢ YCTPOMCTBOM MAarHUTHO-UMITYJIbCHON YCTAaHOBKH
VIIN-JIHII-1, ee coCcTaBHBIX CHCTEM.

2.0CBOUTH METOAMKY pacdeTa YHEPrOCHIOBBIX TapaMETPOB MITAMITOBKH.

MarepuajbHoe o0ecnieyeHue

1.060pynoBaHue - MArHUTHO-UMITYJIbCHAst yctaHoBka Y TN -JTHII-1.

2.TexHOIOTHYECKasi OCHACTKA: - SKCIIEPUMEHTAIBHBIH HHIYKTOP.

3.M3MepuTenbHBI HHCTPYMEHT: - MUKpOMeTp, BIM.

4.00pa31pl: - 3arOTOBKU W3 JTUCTOBOM CTaIH U IBETHBIX CILIABOB

Coaep:xaHue padoThl

B xonme paboThl MPOUCXOIUT O3HAKOMJIEHHE C YCTPONCTBOM W paboTOi
MarHUTHO-UMITYJIbCHOH ycTaHoBKH «IMITYJIBCy (YIIU-JIHII-1, YMUIII-10).
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PazpabarsiBatorcst cxemsl mtamnoBku MU i mtaMnoBKY KOHKPETHBIX
neraneil. PaspabarbiBaeTcst 3CKNU3 TEXHOJIOTMYECKOW OCHACTKH.

[TpousBoauTcsl pacyeT SHEPrUU, HEOOXOAUMOM ISl ITAMITIOBKH 3aJaHHBIX
JieTalel, OmpenensieTcsl HalpsDKeHUE 3apsia, PacCUUTHIBAIOTCS WCIIOIHUTEIb-
HBIE pa3Mepbl HHCTPYMEHTa (MaTPHIIBI), TIPOU3BOJUTCS MITAMIIOBKA U OLICHHBA-
eTcs Xxapaktep (OPMOU3MEHEHHs 3aTOTOBKH, CTEIICHb COOTBETCTBHUS OTLITAMIIO-
BaHHOH AeTanu TpeGyeMbIM pa3MepaM IO YepPTeKy, a TaK)Ke COOTBETCTBHE pac-
YETHBIX ¥ AKCIIEPHUMEHTAIBHBIX JaHHBIX [10 SHEPro3aTparaM.

5.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

ITopsinok BbINOJIHEHUsT Pa0OThI

O3HAaKOMHTBCS C YCTPOHCTBOM ® paboOTOil MarHUTHO-
UMITYJIbCHOW YCTaHOBKH.

Paspabotars cxemy mrammoBkd MUII win MOUII s u3-
TOTOBJICHHs] KOHKPETHOW JeTallv, MPEUI0KEeHHON MpernojaBa-
tenem.(cM. Puc.9.)

Paspabotath (CIpOEKTUPOBAThH) OSCKU3  TEXHOJOTHYECKOM
OCHACTKM, NpPU O5TOM HA3HAYUTh Marepuajl HHCTPYMEHTa
(ocHacTkm), ero 0OpaboOTKy M TOYHOCTE.

[MpousBecTr Mo TpeUIaraeMbIM 3aBUCHMOCTSM pacueT 3Hep-
TMH, HEOOXOOWMOW MJIsl IITaMIIOBKM YKa3aHHOW JeTaly,
YCpPEIHEHHOH cTeneHHu AedopManuy, AaBICHHS MarHUTHOTO
TI0JIS1, HANPSDKEHUA paspsia.

[TpousBecTH MarHUTHO-UMITYJIbCHYIO LITAaMIIOBKY pa3padaThbl-
BaeMoil aertanu, MpH 3TOM 3apHUKCHPOBATH HANpsIKEHHE pas-
psna.

OueHuTh XapakTep (HOPMOU3MEHEHHs, TPOU3BOIS COOTBET-
CTBYIOIIHE 3aMepbl 00pa3iia, JaHHBIE 3aHECTH B TaOmuIry Neb
OILIEHUTh COOTBETCTBHE PACUYETHBIX M OKCHEPHUMEHTAIBHBIX
JaHHBIX, CJETIaTh BHIBOBI.
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Cymnocts MUIL MOXXHO paccMOTpeTh 10 cxeMe, npezcrasieHHol Ha Puc.10.

Mamepuan 12X 16H9T

2%
24 79
Jamb \
?é\ o
[N \? _ _ % _ _ l N Lg\
¥ &
30 8
33 3
87
Puc.9. Dcku3 nomydaemoit netamu
10
S ¢
4 ‘
—F— 7
e NN ‘«Q//g
\ \
7 P A W\ P, g
4 /L[’%
SRR P

Puc. 10. CxeMa MarHuTO-3J1aCTO-MMITYJIECHOH IITAMITOBKH.

c

[Ipu paspsne xonnencaropHoit O6arapen (C) I'MT mo crnmpanu mockoro
unaykropa (1) mpoTekaet MUMIynabcHbIA TOK (i1; i2), KOTOPBIA CO3[aeT MEXIY
HHIYKTOPOM M TOJABH)KHBIM 3JIEMEHTOM (CIIyTHHUKOM) (2), BBIIIOJHEHHBIM W3
MPOBOJSIIEIO MaTepHaya, UMITYJIbCHOE MAarHUTHOE MoJie. DTO TI0Jie BBI3bIBACT
BUXPEBbIE TOKH, B3aUMOJICHCTBHE KOTOPBHIX C MHOJIEM HHJYKTOpa MPHBOIUT K
HMITYJIbCHOMY IEPEMEIICHUI0 METaeMOro JUcKa (CIyTHHKA) C CHJION NaBleHUs
Py. MeTaemblii TUCK MpKAMAET dIacTUYHYIO cpeny (3), 3acTtaBiss ee aedop-
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MHUpOBaTh 3aroToBKy (4) mo ¢opme MaTpuusl (5), KOHQHUrypays KOTOpOW Mo-
BTOpSICT KOHTYp IUTaMITyeMOH JeTanu. MaTpuua ¢ 3arotoBkoi (4), amacTUUHOU
cpenoii (3) n BknansinieM (6) 3axkitoueHsl B KoHTeitHep (7).

BaxxnbIM mapaMeTpoM TexHosoruueckoro nporecca MOUIII sBnsercs Be-
JIMYHMHA 3a11aCeHHOM YHEpPriuM KOHACHCATOPHOM Oarapen

W = 5 @)
roe C- eMKOCTh KOHIEHCcaTOpHOU OaTapen, Mk®;
V- HanpsDKeHUE 3apsaKu, KB.

BennunHy sHepruu, HeoOXoaAUMOIt 11t 1eOpMUPOBAHHSA H3AETHS, MOKHO

A

HAWTH U3 BBIPAKEHHUSL: W=—, 2)
n
rae  A-paboTa IIacTHYeCKO# aedopManuu, mK;
N-ko3¢dunmeHT moneznoro aecTBus,( 1 =0,95).

Pabota miacTudeckoii edopmanyy onpenensercs o Gopmyse:

A= B . erm.y. ©)
1+m
rJie & - UHTCHCUBHOCTSH JeopMariuii (Ha MpaKkTHKE MOXKHO 3aMEHUTh MaK-
CHUMAaITbHOHU CTETNCHBIO Ne(OpPMAaIlH B LIEHTPE 3aroToBKM), &=0,1-0,25;
V3 - 06beM 1edOopMUPYEMOli 4acTH 3ar0TOBKH, MMS;

B, M - MEXaHUYECKUE XapaKTepI/ICTI/IKI/I mTaMnyeme MaTepI/IaJ'IOB; IS
ctaau 10KIT

B=500 H/mm?, m=0,2-0,3.

C npyroii CTOpPOHBI, 3aMACCHHYIO YHEPTHIO KOHIEHCATOPHOM OaTaper MOX-
HO OTPEIEUTh KaK:

W = B " k-S-z-R%, (@)
l+n

rae n= 0,23

k - koaurment guaamuunocTh, k=1.2-1,5;
S - ToIIKHA 3aTOTOBKH, MM;

R - paanyc 3aroTOBKH, MM.

IIpuHumas BO BHUMaHUE, 4TO V\/{j =Wy , MOXHO HalTH HEOOX0oaMMOE

HarnpspKeHHe Ha KOHJICHCATOpHOH Oatapee V,xB . Ecmu W ZWy , TO HE0O-

XO0AUMO MMPOU3BECTU HECKOJIBKO pa3spsA10B, B (8]0) YBEIIUYNUTb EMKOCTD 6aTapeI/I.
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s onpeneneHust paboThl AePOPMUPOBAHUS MOKHO BOCIIOJIE30BATHCS IM-
MUPUICCKUM BBIPKECHUEM JIJIsl ONPEACTCHUS pabOThI BEIPYOKH MPOOUBKHU B
onepanusix MOUIL

A, =P, h, ©

rae P>- 3kBUBaNeHTHOE yCpeIHEHHOE cTaTuueckoe ycunue,kH
hp — paGouwmii X011, MM.
DKBHUBAJICHTHOE YCPEJHEHHOE CTaTHYECKOE YCHIIME ompeselnsercs: no ¢op-
MyJe:

P3 :1’3.Fnod'q ! (6)

g - yAenbHOe naBieHue, Mma
4.0 -S
— P .

q= g LM
d - HauMeHbIIasH IUPHHA BEIPE3aEMOTr0 I1a3a, OTBEPCTHS, MM;
0Ocp - colpoTuBieHue cpesy, MIla;
Fro0 - mio1mans paboyell IOBEPXHOCTH DJIACTUYHOMN CPEIbl.
Hcxond u3 NOMy4eHHBIX JTaHHBIX CTPOUTCS CBOJHAs Tabiuia 5.

Tabmuua Ne 5

Marepuan | Cocros- | Pazme- | Pazmepst | ITokas, | Onep- | Yeunue | Hamps-
3aroToBKM | HUC Ma- | pbI 3a- | ACTAJIU, | yIIpo4Y. U JKCHHUC

Tepuaia | roToB- MM Jie- paspsaa
Haum |oc, KU, MM bopm.
€H. MII

a

Henarap- ----

TOBaH- -

HBIH

6. Conep:kaHue oTueTa.

B oruete yka3siBaeTCs Ha3BaHHE, I1€]Ib, MATEPHATBHOE OOECTICUCHHE |
MOAPOOHOE OMHCAHKE IOCIIEIOBATENFHOCTH MPOBEACHUST PabOTBI B COOTBET-
CTBHH C MyHKTOM paszena «[1opsiiok BeIoaHeH:s paboThi». [IpuBecTH CXeMbl 1
pacyeTsl B COOTBETCTBHE C pacyeTHhIMH (HOpPMYJIaMH, JaHHbIE PACUETOB M IKC-
MepUMEHTA 3aHeCTH B Tabiuiy 1.

IMo pe3ynbTaTaM pacueTHBIX U IKCIIEPUMEHTATBHBIX JaHHBIX JIEIAF0TCS
BBIBOJIBI 110 pabore.

Pexomenyemas iuteparypa
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1. TleeB B.M. CneunanbHble BHABI XOJOJHOMW IITAMIIOBKH: YueOHOE
mocobue./ B.M.Ilees.- Poctos-u//1: M3a. nentp. AI'TY. 1999. 10 c.

2. borossnenckuii K H., MUIIl ¢ nmpumeHeHHEM NPOMEKYTOUHBIX
anmactrunbix cpen./ K H., Borosenenckuit, B. b. I'maamn. -
JLJIAHTII, 1982.

JJABOPATOPHAS PABOTA Ne6

Tema «OnpeaeneHne YHEProCUIOBBIX MapaMeTPOB Mpoliecca 00:kuMa
M pa3aayvu MoJIbIX TOHKOCTEHHBIX U3eJIuil
MATHUTHO-UMIYJIbCHOM IITAMIIOBKOI»

1. Heab padoThl: H3y4YHTh TEXHOJIOTHIO M OOOPYAOBaHWE MArHUT-
HO-UMITyJbCcHOH mmTamMnoBku (MUIII) moseIXx TOHKOCTEHHBIX H3-
JeNHA M TIOJyYUTh NMPAaKTUUECKHE HABBIKUM pPa3pabOTKHU TEXHOJIO-
run MUIII wva YIIU-JTHII-1.

2.  3anmaum, pemaembie B padoTe
1.03HaKOMHTBHCS € YCTPOMCTBOM MarHUTHO-UMITYJIbCHOM yCTa-
HoBku YIIM-JIHII-1, ee cocTaBHBIX CHCTEM.
2.0cBONTH METOJMKY pacyeTa SHEPrOCIJIOBBIX IapaMeTpPOB
IITaMITOBKH TIOJIBIX TOHKOCTCHHBIX U3IETHI»

3. OO0wme nmos10KeHus

MarHuTHO-UMITyJIbCHAsl IITAMIIOBKa OCHOBaHAa Ha B3aMMOACHCTBUH
HMMITYJIbCHBIX 3JIEKTPOMArHUTHBIX TOJIEH METaJUIN4ecKOil 3arOTOBKH C MarHuT-
HBIM TIOJIEM WHIYKTOpa (COJICHOHIA).

CymurHocTh nporecca MarHUTHO-UMITYJIBCHO IITaMITOBKH 3aKJIIOYaeTCs
B CJIGAYIOIIEM: €CIIH B3STh COJICHOMJ, IPECTaBIIIOMNN cOO0H HUIMHApHYE-
CKYIO CIIMpallb, HABUTYIO M3 XOPOIIO H30JMPOBAHHOTO BHICOKO3JIEKTPOIPOBO/-
HOTO MaTrepHuaja, HalpuMep, MEAHN U IIOMECTHTh B He€ allOMUHHEBYIO TPyOUa-
TyI0 3aroToBKy (cM. puc.ll.), To IpH NpomycKaHn¥ depe3 BUTKU CIIMPATH M-
ITyJbCHOTO TOKa OOJBIION BENWYMHBI, BO3HMKAIOIIEE BOKPYI HEeE MarHUTHOE
1oJjie, IpoXo/sl Yepe3 CTEHKU aJllOMHHHUEBOM 3aroTOBKH, HaBEJET B HEW 3HAYM-
TeNbHBIE BUXPEBBIC TOKH. B3amMoaelicTBie ABYX MarHMTHBIX MOJEH — 3arOTOB-
KW, OT HAaBEJICHHBIX B HEHl BHUXPEBBIX TOKOB C MAarHWTHBIM IOJEM CHHpAIN —
MIpUBEJET K BO3SHUKHOBEHHUIO NMOHAEMOTOPHBIX CHJI, B PE3YJIbTAaTEe YEro CIHUPAIb
u TpyO9aTas 3aroToBKa OyIyT B3aMMHO OTTaJIKHUBaThCA. J[aBleHNe, BOSHUKIIEE B
pe3ynbpTaTe CHiI OTTAJKWBAaHUS (IPH JOCTATOYHOW WX BEJIMYMHE), BBI3OBET Jie-
(gopmanuio 3arotoBku W paspyuienue crmpamd ( p = 1000-1500 kr/mm? npu
mutenbHocTH 10...150 MKc).
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Puc. 11. CxemMa MarHUTHO-UMITYJILCHO IITAMITOBKH: a) CXeMa 00K1Ma;
0) cxema pasmaqu (1 — 3aroToBka; 2 — muHCTpYMEHT; 3 — [UT; 4 — pa3psimHuk; 5 —
GaTtapest KOHIECHCATOPOB; 6 — HHAYKTOP).

Mo BUIy BEINONHSAEMBIX ONEpalldii MHIYKTOPBI MOTYT paboTaTh:

- IO CXeMe «O0KUM,

- TI0 CXeMe «pa3faday;

- TI0 CXeMe «JIMCTOBAas HITaMIIOBKa», «(OPMOBKa»,» BEIPYOKay.

ITo nmpuHIKITY IEHCTBHS OHH MOTYT OBITh: OJHOCTYIEHYAThIe, MHOTO-
CTyIICHYATHIE.

ITo KOHCTPYKTUBHOMY HCIIOJIHEHHIO — CITUPAIbHBIE, OJHO U MHOTOBUT-
KOBBI€, OJTHOBUTKOBBIE C COTJIACYIOIINM yCTPOHCTBOM, KOAKCHAIbHbIE  JP.

BaxupiM nmapamerpom TexHosoruueckoro mnpouecca MUII sBisiercs
BEJIMYMHA 3aIIaCEHHOW 3HEPTHN KOH/IeHcaTOpHOH! OaTtapen (k/Ix)

cU?
W= =, (1)
rae C — eMKOCTh KOHJIEHCATOPHOU Oatapeu, B MK(;
U —HanpspkeHne 3apsiaiku, KB.
DHepreTuyeckue 3aTparshl Ha Je(OpMHUPOBAaHUE TIOJIOTO M3/EIHS MOXK-
HO onpenenuts [1] :
A=aVsz, (2)
rae A — nonHas padota neopmannu (x);
8y — MHTEHCUBHOCTH YAEIbHOW paboThl nedopMariy;
V3 — 00bEM nedopMHUpyeMoii yacTH 3aroToBku (Mm°)
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B
ay =

l+n
rae £€i— HHTEHCHBHOCTb Ie()OpMAally;
B, N — MexaHHYeCKUe XapaKTEPUCTHKK IITAMITyEMBIX MaTepHasIoB (I
cranu 10 xm, B = 50x107 ITa; n = 0,3).
IIpupaleHyue HHTEHCUBHOCTH Ae(OpMAalUK OIpEENsIeTcsS U3 BhIpaKe-

gi1+n , (3)

HUS.

da:%ﬁdgg —dey) +(de, —dey)’ + (des —deg)’ . @)

e des, dep, des - KOMIIOHEHTBI TEH30pa HPHpALICHUS TTIABHBIX Aedopma-
LHUH.
Ipu o6xuMe HITH pa3fade TOHKOCTEHHOM HUIMHAPUYCCKOM 3arOTOBKH
CBSI3b MY HANPSDKEHUSAMH U Ae(OpPMaLUsIMH MOXKHO [IPEICTABUTH B BUJIE:
ci=f(ei) ®)

1
oi= 5\/0§+02+(69—0p)2 . (6)

VYcmoBust Tekydectn ['ybepa — Mm3uca M accOIMHPOBAaHHEBIN 3aKOH

IUTACTUYECKOTO TeUCHHUS NMEIOT BU:
og + O'f, +(oy —O'p)2 = 20'/20
des=dA (2ov-0p)
dep=dA (20, -00) @)
des=dA (o0 +0op).

CKOpOCTHOE YNPOYHEHHE PEKOMEHIYeTCs yYUTBHIBATH C MOMOIIBIO KO-
s¢pdunmenta aunamuanocT Kn [1].

oo = Kn oic (&), (8)

rae (Ko = 1,11 qns cramul0 xI1);

Oic (&) — 3aBHCHMOCTD TpeJieia TEKy4eCTH OT Ae(opMaiiu Mpu CTaTH-
YECKUX HCIBITAHUSIX.

Pacnpenencuue nedopmanuii mo o0pasyroleii MOKHO HAWTH METOIOM
KOOPJMHATHBIX CETOK. /111 3TOro Ha 3aroTOBKY HAHOCST OKPYKHOCTH J4,5 MM,
KOTOpbIE HYMEpPYIOTCSI U H3MEpPSIOTCS MHKpPOCKOmoM. [locie I1ramIoBKu
OKPYXHOCTH MPEBPAIAIOTCS B AJUIMICHL. 3aMEPUB HM3MEHEHUs TJIaBHBIX Ocei
MOJKHO HAMTH 3HAUEHUS TJIABHBIX e opMaIuii:

a
eém=In—, go=In—7:; e =-(em+e0), (9)
d, d,
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rae €m ,€0 ,€n — MEPHUAUANIbHAS, TaHT€HI[MAJIbHAsI, HOPMaJbHas K CepeIuH-

HOM IMOBEPXHOCTH 3arOTOBKH Jie(hOpMariys;

a, b — pasmepsl rmaBHBIX OCeil B MM;

do — AMAMETP UCXOTHOM OKPYIKHOCTH, MM.

JUis pakTHYeCKUX PacyeToB 4acTO MOJb3YIOTCSA CPEIHHM 3HauE€HUEM
WHTEHCHUBHOCTH JeopMaluii, KOTOPYIO ONPEACISIOT MyTeM YCPEIHEHUs HC-
TUHHBIX 3HAYEHUH &;.

Hanpumep, muist chepsr [1]

cos™! (1- 1)

€ = R , (10)

22 -0

Ry

rae R u y — pagnyc u riryouHa cdepsl, MM.
Jnsa unnuHzapa

acp=(%—1) (11)

C yuerom dopmyn (2) u (3) BenWIuHYy SHEPTHU IS JePOPMHUP OBAHHS
TOTOBOTO M3JIEJIHS MOXKHO HaiTH 1o hopmyneb

A B
S A (12)
n n+n)

[MpuauMas Bo BHEManue, uyro W, = Wy , MOXXHO HaiiTh HeoOXoaumoe
HaTpsDKCHHE Ha KOHZIeHcaTopHo# Oatapee V (kB). 3amerum, uto mms MUIII
BenuurHa W, 0iDKkHa ObITE MeHbIe Wy , B IPOTHBHOM ClTy4ae IITaMIIOBKa Jie-
Tanel Ha JAHHOH YCTaHOBKE HEBO3MOXKHA.

3Hasi SHEProeMKOCTh MAarHUTHO-UMITYJIbCHOW YCTaHOBKH, MOXKHO OlLie-
HHUTh HAYaJbHOE JaBJICHUE MaTHUTHOTO MOJIS:

a

P
W=—g (13)
4z pyef 11
rie C — eMKOCTh KOHJICHCATOPHO# Oarapeu;

Lo — MarHUTHAs IPOHULIAEMOCTh BakyyMa Lo = 41107 Tn/m;

f — wacrora paspsaroro Toka (f = 8-10 xI'm);

IT-1,5x10%* Mm% - mapameTp UHIyKTOpA.

4. Conep:kaHue padoThl

B pabote cTyaeHTbI 3HAKOMSTCS C YCTPOMCTBOM M pabOTOH MarHUTHO-
UMITYyJIbCHOW YCTaHOBKH W MHAYKTOpa. OINpenessioT SHEpruio, HadyalbHOE J1aB-
JICHWe MarHUTHOTO NOJIS, pachpezeneHue edopMaiuu 1o odpasyromeil 3aro-
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TOBKH. HpOI/I3BOL[$IT MTAaMIIOBKY M OLHCHUBAIOT XapaKTEp q)OpMOI/I?)MeHeHI/IH 3a-
TOTOBKM H CTCIICHb COOTBCTCTBHA OTIITAMIIOBAHHOI'O 06pa3ua TpeGOBaHI/IHM

gyepTexa.

5. O6opynoBanmne, HHCTPYMEHT, 00pa3Ibl:

MarHUTHO-MMIyJbCHas ycranoBka JIHIT-YIIN-1;
SKCHEPUMEHTAIBHBIA HHIYKTOD;
IITAaHT€HIUPKYJIb, MUKPOMETP, MUKpockon B1M;
00pas31pl (3ar0TOBKH) U3 IMCTOBOM CTAIH.

6. [Topsi10K BHINOTHEHUSI Pa0OTHI

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

7.

O3HaKOMHUTBCSI C YCTPOHCTBOM U pabOTOW MAarHUTHO-
HMMITYJIbCHOM YCTaHOBKH.

Paspabotars cxemy mrammoBku MUII wim MOUII s u3-
TOTOBJICHHUS KOHKPETHOHW JeTallv, MPEAo’KeHHOW MpernojaBa-
TEJEM.

PaspaboTtath (CIpOEKTUPOBATH) OSCKU3 TEXHOJOTHUCCKOM
OCHACTKHM, MpU JTOM HAa3HAUYUTh MaTepual HHCTPYMEHTa
(ocHacTkH), €ro 00paboOTKy ¥ TOYHOCTb.

[IpousBecTy Mo mpengaraéMblM 3aBUCUMOCTSM pacdeT SHep-
TUH, HEOOXOIWMOW Ui INTaMIOBKH YKa3aHHOW JeTalu,
YCpeOHEHHOU CTeleHu edOopMalri, NABICHUS MarHUTHOTO
110JIs1, HAIPSKEHUS paspsiaa.

[Ipou3BecTn MarHUTHO-UMMYJIBCHYIO IITAMIOBKY pa3pabaThl-
BacMOM JIeTallk, MPH ITOM 3a(UKCHPOBATH HAIMPSDKCHHE pas-
psana.

OueHuTh Xapaktep (HOpPMOU3MEHEHHs, TPOU3BOAS COOTBET-
CTBYIOIIHE 3aMephbl 00pasiia, MPOU3BECTH PaCUeT TIABHBIX Jie-
(dbopmaruii ¥ ICTUHHOW HHTEHCUBHOCTH JAe(POPMAIIUH Ei.
OLIEHUTh COOTBETCTBUE PACUETHBIX U OKCIEPUMEHTAIBHBIX
JAaHHBIX, CJIEJIaTh BBIBOJIBI.

Coaep:xanue oTyera.

B oTuere yka3piBaeTCs Ha3BaHHE, 1€/, MATEPUAILHOE O00ECIICUeHHE U
oJipoOHOE OMUCAHUE TIOCIEIOBATEIBPHOCTH MPOBEACHHS pPabOThl B COOTBET-
CTBHU C MMyHKTOM paszena «[1opsiiok BeinoiaHeHus paboThei». [IpuBecTd cxeMsl U
pacueTsl B COOTBETCTBHHU C PACUYCTHBIMH (OpMyNamMH, JaHHBIC PACYCTOB M IKC-
MIEPUMEHTA 3aHECTH B Tabuiry 6.

ITo pe3ynbTaTaM pacyeTHBIX M IKCIIEPUMEHTAIbHBIX JaHHBIX JCIAIOTCS
BBIBOJIBI 11O padoTe.

Tabnuua 6
Marepuan OHeprus Hanpsoxenne pa3-| Cremnenb
3ar0TOBKH negopmupoBa- psina nedopmanuu
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HHUA

Mapka| os |Tommuna| W, Wy Uy Upacu €5 |Eipacu
MIla MM KkJIx kJx kB kB

KoHnTposbHbIe BONIPOCHI
1.B gem cymraoCTS Tiporiecca MOUII?
2.B gem npenmymiectBo mporecca MOUIII mo cpaBrenuto ¢ MUII?
3. B uem npenmyecto npouecca MUILI o cpaBHEHUIO ¢ IPYTUMHU BUIAMHU
LITaMIOBKH?
4.06nactp npumeneruss MOUIII.
5.Kakue nenocrarkn MUIL, MOUIII o cpaBHEHUIO ¢ APYTUMH BUJAMHU IITaM-
MTOBKH.
6.0T KaKuX MapamMeTpoOB 3aBUCHT PHEPTOEMKOCTh YCTAHOBKHU?
7.Yto Takoe HHIYKTOp?
8.Kaxkoif MaTepman HCIIONB3yeTCs ISl H3TOTOBIICHISI HHAYKTOpoB MUIII?
9.Kakwue Bunbl HHAYKTOPOB BEI 3HAETE?

Pexomenmyemas mureparypa
1.Ilees B.M. CriennanbHble BUABI XOJMOJHON IIITAMIIOBKH: Y4eOHOE I10-
cobue./.B.M. Ilees.- Pocros-u/J1: Uzna. uentp. ATTY. 1999. 10 c.
2.PJ1 11.14.3321-90 U3nenus 351eKTpOHHON TeXHUKH. TeXHUIecKue
TpeboBaHUA K TexHOIoTHUecKoMy mporeccy MUII.1991r.
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