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JlabopaTtopHas paGora Ne 1

1.1. Tema: onpezeneHne yAeIbHBIX YCUIMM U XapakTepa pacnpeneeHus HOpMallbHbIX
HANpPsDKEHU HAa KOHTAKTHOM MOBEPXHOCTH MPHU OCAJKE O00pas3loB MEXAY IIOCKUMHU
napaJijieIbHbIMU ILTUTAMHU.

[TouTu Bce Ky3HEUHBIEC U IITAMIIOBOYHBIEC ONIEPALIMH COJEPKAT AJIEMEHTHI OCAIKH,
MOTOMY M3Yy4YEHHE OTOr0 IMpollecca MNPEACTaBIseT OOJIBIION TEOPETUYECKUM WU

IIPAKTUYECKUA UHTEPEC.

1.2. [leap paGoThI: U3yYUTH BIUSHHUE TPEHUS U OTHOCUTEIBHOM BBICOTHI OCAKUBAEMBIX
0o0pa3loB HAa CpPEJAHHE YHAEIbHBIE YCWINS U XapakTep PpaclpelneiacHHs HOPMaJIbHBIX
HaIpsKEHUM TIPU OCAJIKE.

1.3. MatepuansHoe obecrieyeHue:
1.3.1. YauBepcanbHO-ucnbITaTenbHas Mamuaa UI1-500;
1.3.2. [lonupoBaHHas U MIEPOXOBATAs CIUIONTHBIC ITUTHI,
1.3.3. [lonupoBaHHas U MIEpOXOBaTas CIUIONIHBIC IJTUTHI C Y3KOU HIEJNbIO;
1.3.4. Xonomep, IITaHT€HIUPKYJIb, TUHEWKA, KEPH;
1.3.5. O6pasipl cBuHIOBHIE (05 =16+25 MIla) uunuuapudeckue (6 mit.),
MpEeIBapUTEILHO ONPECCOBAHHBIE U MPOBAPEHHBIC B KUIISITKE C pa3MepaMu (CM.
puc. 1.1): Do = 40MmM (mu1s1 Bcex 00pasioB) ¢ BeicoTout Hy =40; 20; 10mm (110 1Ba
oOpa31ia KaxJ10i BBICOTHI);
1.3.6. Ilapadun nis cMa3ku 00pasiioB;
1.3.7. beH3uH unu CrupT A1l YAAJECHAS CMa3KU;
1.3.8 Ynops! BeicoTO#: 12; 6; 3MM.

Do 5 i 3 7
F P 2
|
S : -
i 7 a3kt 6
7 M=y /

/. -
|
Pucynok 1.1 - Cxema ocanku: 1-ucXoHbIN 0o0pa3el; ocaXeHHbIN o0pa3elr;
3-1uTa CIUIONIHAS;, 4-TTUTa C MIENbI0; S-ymop; 6-TOPIEBO 3ayCeHell;, 7-TOUKU
3amepa BbICOTHI 3ayCEHIIA.
1.4. Tlopsamox mpoBeaeHHs pabOThHI

1.4.1. 3amepuTh UCXOIHBIE BHICOTHI OOPA3II0B U JaHHBIC 3aHECTH B Ta0uIry 1.1.
1.4.2. Ha BepxHeM Toplie Kak10ro oOpasiia HauepTUTh JABE B3aUMHO MEePIICHIUKYIISIPHbBIC

JIMHUHA, IIPOXOIAIHUEC YCpE3 €TI0 LCHTP. KOHHBI ATUX JIMHUM HaKCPHHUTDL, PACIIOJIOXKUB

TOYKH KaK MOXKHO OJIMkKe K Kparo oOpasiia.

-3-



1.4.3. TlpouwsBecTn TOOYEPENHO OCAIKy MEPBBIX Tpex oOpas3ioB Ha 70% Mexmy
HOJUPOBAHHBIMU IIJIMTAMH, CMa3aHHbIMM mapapuHOM (cM. cxeMy ycazaku). Ilocne
0CaJIK/ OCTOPOKHO U3BJIEUb 3ayCEHEl U3 LEeNH. PeructpupoBarh MakCUMalIbHOE YCUIIHE,
JaHHBbIE 3aHeCTH B Tabuy 1.1.

1.4.4. TlpousBecTH aHAJOTHYHYIO OCagKy TpEX OCTABIIUXCS OOpPa3loB MEXIy
HIEPOXOBATbIMHU, NPEIABAPUTEIBHO O0E3KUPEHHBIMH  IUIMTaMU. PeructpupoBaTh
MaKCUMaJIbHOE yCHUJIUE, TaHHBIEC 3aHeCTH B Ta0muiy 1.1.

1.4.5. Pacuetsl mpoBecTd 1o ¢opmynaMm, NpuBeAecHHbIM B Tabmune 1.1., mpu 3Tom

D D
PUHUMATh CIIeAyIolre 3HaueHus I = 0; — 0 o, MM Pe3ynbTaThl pacueToB 3aHECTH

B Tabnumy 1.1.

Tabnuna 1.1 - Peructpupyemble U pacueTHbIE NapaMeTPhbI

Yci0Bus 0CaiKu
ITonmupoBaHHBIMU [IlepxoBaTbIMu
PeructpupyeMble © pacueTHbIC | IIMTaMH CO CMA3KOU mMTamMu 06e3 cMa3Ku
napaMeTphI (u=0,03) (u=0,)
HOMEpa 00pa3IoB
1 2 3 4 5 6
H, MM
2
= %. H, Mm®

AH=¢-H, MM
P H
H= H0 —AH MM
Fo= Yo MM?

H
D,, =113,/F, MM
A
D¢,
Qo= P/F K Mlla

H cp

os| 1+
Gr S [ 3H j Mlla
o=0.|1+ 24 Dczp—r2 MI1T

| " D H| 4 a
Dmax

DT MM
S D... — D ]

Dmax




1.4.6. Ilocne ocanku U3MEPUTH PACCTOSTHUE MEXTY KpaHHUMH HAKEPHEHHBIMU TOYKAMH,
XapaKTepU3yIIIUMH TUaMeTp o0pasiia Ha TOPIeBOM moBepXHOCTH — D,, u B 3TOH ke
TUTOCKOCTH TI0 CEPEIMHE BBICOTHI 00pa3iia M3MEPUTh MAKCUMAIIBHBIN JHaMeTp oOpasia —
Dmax. Pe3ynbpTatel u3mepenwnii 3anectu B Tabmuiry 1.1.
1.4.7. Onpenenuth cTeneHb 00YKOOOpa30oBaHUs OOPA3IOB MPU PA3IUYHBIX YCIOBUAX
ocaaku 1Mo popmysie (pe3yabTaThl pacueToB 3aHeCTH B Tabmiry 1.1.)

D -D,

5= —m
D

max

1.4.8. Ioctpouts rpaduku 3aBucuMoOcTel (o u (r oT H/D,, mpu paznuyHbIX YCIOBHIX
KOHTaKTHOTO TPEHHMs IPH ocazke (cM. puc. 1.2).

Fdr
Mila

184

Fé

8,64 4,68 .12 a16 1
i

]
Puc.1.2 — Cxema ains moctpoeHus rpadukoB 3aBucumocteid (o u r ot H/D,,

1.4.9. Pazmetuth (0Opa3oBaBIIMiiCS TPH 3aTE€KaHUU B II€JIb) 3ayCEHEI[ OT IIEHTpa K
nepudepun Ha 6 paBHBIX YyacTeil (cM. puc.l.1.) U B 7 MOJy4YEHHBIX TOYKAX HU3MEPHUTH
BEIMYMHY 3aT€KaHUs MeTayiIa N, Uit pa3muaHbIX ycioBwii ocaaku. [lomydeHHbIe TaHHBIE
3aHecT B Ta0mmiyl. 2.

1.4.10. IMoctpouts Tpaduku (cm. puc.l.3.) pacmpeneneHus BeIHMYMHBI 3ayCEHIA IO
paanycy TOpIa OCKEHHBIX 00pa3IoB ISl Pa3IMYHBIX YCIOBUN KOHTAKTHOTO TPEHHS U

OTHOCHUTEJIBHOM UX BBICOTHI %
cp

1.4.11. IIporapupoBarb Ha rpaduke BTOpylo ocb opauHaT B Mlla, wucnonas3ys
AKCIIEPUMEHTAJILHO MOJIYYEHHbIE 3HAYEHUSI BBICOT 00pa30BaBUIMXCS 3ayCEHLIEB B TOUKE
[ npu ocagke o0pa3OB MOJMPOBAHHBIMH IJIMTAMHU CO CMA3KOHM, MPUHUMAsl BEIUYUHY
3ayCeHIIa PaBHOW BEIMYME HOPMAIILHOTO HANIPSHKEHUS B 9TOM Touke Ais I = D,/2.
1.4.12. Hanectn Ha TpaduK TEOPETUYECKHE KPUBBIE PACIPENEICHHUS HOPMAaIbHBIX
KOHTAKTHBIX HampspkeHud (cM. Tabm. 1.1.) npu MakcumanbHoM (g, =05)
MUHUMATBLHOM ( £, = 0,03) KOHTAKTHBIX TPEHUSIX, paCCUUTAHHBIE MO PopMyIie
2

D
O =0y 1+ 2/1 Cp—rz ,

D,H| 4

rae I — TEeKyllee PAacCTOSTHUE TOYKM OT OCH 00pasua, JUisi KOTOPOH OIpeaessercs
HaIpsHKEHUE, MM.

1.4.13. IIporapupoBarb Ha rpaduke BTOpyl0 ocb opauHaT B Mlla, wucnonas3ys
HKCIIEPUMEHTAJIBHO MOTYYCHHbIE 3HAUEHUS BHICOT 00Pa30BaBILNXCS 3ayCEHIIEB B TOUKE
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/ mpu ocagke 00pasloB MOJUPOBAHHBIMHU IUIMTaMU CO CMa3KOW, MPUHUMAs BETUYUHY
3ayCeHIla PaBHOW BEJIMYME HOPMAIILHOTO HANIPSHKEHUS B OTOM Touke ais I = D,/2.

Tabnuna 1.2 — Pe3ynbTaTsl U3BMEpEHU BEIMYUHBI 32y CEHIICB.

< S Benuunna 3ayceniia h, B Toukax, MM
. |EZ
o e & S
»-QD bd
< = n O =
5 Ss | 5T S
< ST o)
= 8 = 7S o
8 =g | 58 = 123 4] 5|67
ol = o
Z S 58 =
8 S o >
as] =
E o
C 2
-~ O
1 40 2 S
T S ox ™
2329
2 | 20 SEES
=5 5!
5 B o I
S =~ ~
3 10 =S
(o]
E 3
S @
5 20 @53
X B =
8= E
6 10 0:%3
3 3
G L A,
MITal MM
12
3
4
# L ¥ Ne mouru
1 2 2 4 5 6 7

¥, MM

Puc.1.3 — Cxema nmnsi mocTpoeHUsi TpauKOB 3aBUCHUMOCTEH pacIpeesiCHUs
BBICOTHI 3ayCEHIIa U HOPMAJIbHBIX HAMPSHKEHUHN 0 TOPILYy OCAKEHHBIX 00Pa3IIoB.
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1.4.12. Hanectu Ha rpaduK TEOPETUUYECKHE KpPUBBIE PACIpPENEICHHUS HOPMAIbHBIX
KOHTAKTHBIX HampsokeHud (cm. Tabn. 1.1) npu MakcumanbHOM (u, =05)
MUHAMAIBHOM ( £, = 0,03) KOHTAKTHBIX TPEHUSX, pACCUUTAHHBIE IO (hopMyJie

2

2u (D5 _ o
D,H| 4

o=04|1+

rae I — TEeKyllee pacCTOSTHUE TOYKM OT OCHM o0Opasla, A KOTOPOW Ompenesnsercs
HaIPSHKEHUE, MM.

1.4.13. CnenaTh BBIBOJIBI O 3aBUCHMOCTH YJICJIBHBIX YCHIIMM U XapaKTepa pacrpeaeaeHus
HOpMAaJIbHBIX HAIpPsUKEHUN HAa TOPLEBBIX MOBEPXHOCTSIX 00pa3LoB OT OTHOCUTEIBHOU
BoicOThl (H/D.) M ycloBUiI KOHTaKTHOTO TPEHHUS MPH OC3AKe. YKa3aTh BIUSHHE
KOHTaKTHOTO TpeHUs Ha 60uKkooOpa3oBanue. [Ipoananu3npoBaTs rpaguk 3aBUCUMOCTEN
pacnpeziesieHus1 BBICOThI 3ayCEHIIa U HOPMAaJIbHBIX HANPSKEHUI IO TOPIY OCAKEHHBIX
00pasIoB.

1.5. Bommpock! aJjisi CaMOKOHTPOJIS

Kak paccuutath crenens gedopMaiuu npu ocajake?

UemM BbI3BaHO O0UKOOOpa3oBaHuE MpuU ocaake?

VYka3aTh HampaBJI€HUE CUJI TPEHUS HA TOPLAX OCAKUBAEMbIX 00pa3OB?

Kak u3mensiercs mumHapuieckas Gopma o0Opasna npu 0Cajke ¢ HATUYUEM CHUIT

TPEHUS HA TOpLAX?

5. OcaxxuBaroTcs MePOXOBATHIMU IUITUTAMHU JBa 00pasiia OJIMHAKOBBIX JUAMETPOB, HO
pa3HOM BBICOTHI C OJJHOW M TOM ke cTeneHbto aedopmanuu. [[ns kakoro oopasua
ycunue ocaiku Oyzaer OonpmmM? B kakom cimywae cpeaHuil nuameTtp oOpasua
MIOCJIC OCAJIKU OKAXKETCSI OOJBIITNM?

6. Uem ynenpHbIC yCWINS OTIMYAIOTCA OT MOJHBIX, B YEM UX MPEUMYIIECTBO MPHU
pacuerax npoueccoB OM/I?

7. Kakag cymectByer CBA3b MEXAY 3HAYEHUSMH HOPMAJIbHBIX KOHTAKTHBIX
HaIpsKEHUN TIPU OCAJIKE U BEJIMUYMHOM TOPLIEBOTO 3ayceHua’?

8. KaxoBbI cxeMbl TJIaBHBIX HAMPsDKEHUN TTPH OCaKe 0€3 CHII TPEHUS U C HAJTHIUEM

CUJI TpEHUSA?

W e

JlabopaTtopnas paGora Ne 2

2.1. Tema: «OnpeneneHue yaelbHbIX YCUIIHM NPY 3aTEKaHUHU METaJlIa B yTOJ 3aKPBITOTO
HAJIMHPUYECKOTO IITAMIIaY.

OnHUM U3 CIMOCOOOB COKpAIllEHUS OTXOJa MeTajula SIBJISIETCSl IITaMIIOBKa B
3aKpPBITHIX PYyUYbiX: 00BEM 3arOTOBKH MPH 3TOM JOJDKEH OBITh paBeH 00BhEMY MOJOCTH
pyubs mtammna. Eciu o0bemM 3aroTOBKM MEHBIIE, TO OTIITAMIIOBAHHBIE TTOKOBKU OyayT
UMETh WJIM MEHBIIUE pa3Mephbl MO BHICOTE, WM HeA0OGOpMIICHHbIE y4dacTku. [lpu
o0beMe OoJbIIeM, YeM O0BEM MOJOCTH PYy4bs IITamMIla OTIITAMIOBAaHHBIE Ha MOJIOTE
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MOKOBKH OyIyT UMETh YBEIMUEHHBIEC pa3MEPHI IO BBICOTE, a 3aKPbITasl IITAMIIOBKA TAKUX
IIOKOBOK Ha IIpeccax CONPOBOXKIAETCS PE3KUM BO3pPaCTaHMEM TEXHOJOTHYECKOTO
YCUJIUS, YTO MOXKET NMPUBOJUTH K 3aKJIMHUBAHUIO 000PYOBaHMS WU MOJIOMKE IITamIIa.
JUis mnpenoTBpallleHuss 3TOr0 B IUTaMIax MpPeAyCMaTpUBAIOT, TaK Ha3bIBaeMbIe
KOMIIEHCATOPbl — HEOOJIbIINE KaMepbl, B KOTOPBIX pa3MeUlaeTcs W3IUIIHUNA MeTasll
(orxom). g nmonHOro oopMIIEHUsI BCEX 3JIEMEHTOB IMOKOBKHM U YMEHBIIECHUS OTX0J1a
MeTaJljla KOMIIEHCATOPhI Pa3MEIIAIOT B TEX MECTaxX IITaMIIa, IJIe 3al0JHEHHUE €ro pyubs
MPOUCXOIUT B IMOCJEIHIOI OYepelb — Ha nepudepuiHpix (Hanbosiee yIaleHHBIX OT
LIEHTpa py4bsix) yuacTKax. Kak mpaBuio, mocie BCero 3anoHsAI0TCA yribl mraMia. Yem
MEHBbIIIE PAINYC YIJIa, YEM JaJbIlIE PACIION0KEH OH OT MECTa IPHIIOKEHUS YCUITUS, TEM
TpyJHEE MPOUCXOTUT 3aMOJHEHUE €r0 METAJUIOM, TeM OOJbIlel BETMUYUHBI TPEOYIOTCS
YCHIIUSL.

2.2. llenb paboThl: YCTAaHOBUTH XapaKTep M3MEHEHHS YCUJIMW MPHU HAMOJHEHUU yTiia
3aKPBITOTO PYYbS.

2.3. MarepuansHoe o0ecreyeHue:
2.3.1. YuuBepcanpHO-ucnbIiTaTenbHas Mammna UI1-500;
2.3.2. biiok ¢ pa3beMHOM MaTpuIleH U myaHcoHoM (puc. 2.1.);
2.3.3. lllTanreHupKyib, TUHEHKA, OTBEPTKA,;
2.3.4. Uaaukarop gacoBoro tuna c nerou aenerns 0,01 mm u 0,1 mwm;
2.3.5. CunIoBbIN 00pazen (6=16...36 MIla), nmpeaBapuTeabHO ONPECCOBAHHBIN
Y IPOBAPEHHBIN B KUIITKE C pa3Mepamu (cM puc. 2.1);

' g
S

b.—
— % —

.
e

|
NN

N

NN\

TN
N
e

\
N\

q-‘\

Puc. 2.1. - Cxema 3akpsiToit ocangku: 1 — oOpaserr; 2,3 — BepXHSS U HIDKHsIS acku;
4 — myaHCOH; 5 — mosymaTpuiia; 6 — OJIOK pa3beMHbBIN; { — UHIUKATOPHI C IIEHON JeTIeHUs
0,01mMm; 8 — maUKaTOPHI C TIeHOM AeneHus 0,1mm; 9 — BuHT onopHsIi; 10 — omopa.
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2.4. [lopsanox npoBeAeHHs pabOThI
2.4.1. 3ameputh BbICOTY 00pa3iia u 3aHecTH B Tab. 2.1.
2.4.2. TapupoBaTh HHAUKATOP. J[7151 3TOTO BCTAaBUTH ITyaHCOH B Pa3beMHYIO MaTPHILY 10
yropa B €€ JHO, Jajiee IOMECTUTh UX B IITAMITOBBINA 0JIOK. B oTBepcTHe O6710Ka BCTaBUTH
UHIUKATOp 7 ® 3aUKCUPOBATh €r0 CTOMOPHBIM BHHTOM. YCTaHOBUTH MIKAITy
MHANKATOpa Ha HOJIb.
2.4.3. Pa3oOpath 0110K. [ToMecTUTh B MOIOCTh MaTPHIIBI 0Opa3el] u myaHcoH (puc. 2.1.).
Co0patsb 6J10K.
2.4.4. PeructpupoBaTh 1O HWHAWKATOPY M 3aHECTH B TAONUIly HadadbHBIA pajyc
3aTekaHus «lo». YCTaHOBUTH Ha HOJIb UHJUKATOpP 8 Ui U3MEPEHHUs IepeMeleHuUs
nyaHcoHa (cM. puc. 2.1.).
2.4.5. YcranoButh 0710k Ha MamuHy MI1-500 u nponssectu aedopmupoBanue oopasia,
npuiarass nocienoarenbHo Harpy3ky P=30, 40, 50+100xH. Ilocne kaxmgoro
HarpyXeHUs PETUCTPHPOBATh TepemerneHne «L,» myaHcoHa 4 WHAMKATOPOM & (CM.
puc.2.1.) OTHOCUTEIILHO Kpasi MaTPHIIBI U pajuryca 3aTeKaHHs I HHAHNKATOPOM 7 (CM.
puc.2.1.). Jlanasie 3aMepoB 3aHecTH B Tad. 2.1.

Tabmuma 2.1 - Pe3ynbrarbl HW3MepeHUN HKCIEPTMHTAIBHBIX JIAHHBIX U
TEOPETUYECKHU PACUETOB.

NoNe nHarpy>kenuii (ocaxuBaHus)

Peructpupyemsie | 0 1 2 3 4 5 6 7 8
rnapamMeTpbl Ycunue negopmuponanus P, kH
0 30 40 50 60 70 80 90 | 100
[lepememienue

MyaHCOHa mocJe N-
ro HarpyxeHus, L,
MM

BricoTa o6pa3siia -
nocJse N-To
HarpyXeHus,

Hp=Ho - L,, MM
Paanyc 3arexanus
MeTaJlia mocie

N-TO HATPY>KCHUS

Fh, MM

OrHowenune D/2r,
DKCIEpUMEHTAIBHOE
Oe3pa3zmepHoe
ycwime, 0,
Teopetnueckoe
0e3pazmepHoe
yAeIbHOE yCHIIne, J;




2.4.6. Beruncnuth 0e3pa3MepHbIe yaelbHbIe YCUIus 1eopMUPOBaHUs 110 hopMyIam:

ODKCNEPUMEHTAIbHOE - a, = - 2P X
Y
2r.\’ 2 2H
Teopernyeckue - G =y 1—ij +1,426In£+12r—°—12rL2—2,22+ 2,
D r, D D D

rae: P — ycunue n-ro nepopmuposanus, MH;
D — nuameTp oOpa3siia;
or =16+25 — mpenen Tekydyectu matepuana, Mlla;
w=2,1 — 6e3pa3zMepHOE HAIIPSHKEHHUE BO3JIC YIJia;
l'h — BEIWYMHA pajuyca 3aTeKaHWs B BEPXHHUM yroa mrammna mocie N-To
nehopMHUPOBAHUS, MM;
H, — BeIcOTa 00pasia nocie N-ro 1eGopMUpOBaHUS, MM.
[Tomy4yeHHBIC pe3ynbTaThl 3aHECTH B TAOIUITY 2.1.
2.4.7. Tlo naHHBIM TaOJIMIIBI IOCTPOUTH TpadUKH 3aBUCUMOCTEH (, U J, oT D/2r,.

q, MIIa

D/ 2y,

Puc.2.2 — Cxema a1 mocTpoeHus rpagukoB 3aBUCUMOCTEHN KCIIEPUMEHTAIBHOTO
U TCOPETHYECKOTO O0e3pa3sMEepHBIX YIACIBHBIX YCHIINK OT OTHOIIeHHe D/2r,.

2.4.8. Cnenath BBIBOJBI O 3aBUCMMOCTH BEJIMYUHBI pajiyca 3aTeKaHUsI METalia B yroJ
mTamia oT yAeJbHbIX YCUINN 1eOpMUPOBAHUS.

2.5. Bonpock! 17151 CaMOKOHTPOJIS
2.5.1. Yro Takoe Oe3pa3zmMepHOe yaenbHoe ycuaue?
2.5.2. B uem npenMyIiecTBO MCHOIB30BaHMS O€3pa3MEpPHBIX yAEIbHBIX YCHUIUN Tepen
yAETbHBIM yCUIIuEM?
2.5.3. B xakoM ciyyae ynenbHbIE YCUIUS BBIIIE MPU OOBIYHOM HWIIM 3aKPBITON OCAaJIKe,
€CJIM TOTIePEYHbIE CEYEHUS 3arOTOBKU B KOHIIE Je(OPMUPOBAHUSA U B TOM U B JIpYyIOM
ClIy4ae OJUHAKOBBI?
2.5.4. VYka3zaTh HampaBJieHUE CHJI TPEHUS Ha TOPIEBBIX M OOKOBOM MOBEPXHOCTAX
3arOTOBKH IMPH 3aKPBITOH Ocaake?
2.5.5. Kakoii yron mramna BepXHUN WM HUXKHUM 3aMIOJTHUTCS MeTalioM ObicTpee? JlaTh
00BSCHEHHE MTOYEMY
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JlabopaTtopHasi paGora Ne 3

3.1. Tema: «Teopernueckoe U DIKCHEPUMEHTAIBHOE TIOCTPOCHUE TMOJEH JTUHUMN
CKOJIBKCHUS.

3.2. Ileap paOoOTHI:

- TOJYy4YUTh JIUHUU CKOJBKCHHUS OKCIICPUMEHTAIBHO, TIIOCTPOUTHh JIMHUU
CKOJIBKCHUS TEOPETUICCKH, CPABHUTH UX;

- TEOPETHYECKH OINPECIUTh HAMPSHKSHUS BOSHUKAIOIIME BO (DJIAHIIE 3arOTOBKU
MIPH BBITSDKKE C TIPHKAMOM.

3.3. MarepuansHoe obecrieyeHue:
2.3.1. YHuBepcanpHO-ucTbITaTeNbHAsA MamuHa UI1-500;
2.3.2. DKCnepUMEHTAIbHBIN IITaMII JJIs1 BBITSKKH (CM. puc. 3.1.);
2.3.3. OGpa3zen — miockast kpyrias 3aroroBka auamerpom 100 mm u3 ctanmu08KII
(T'OCT 1050-74) Tommuuoi 0,8MM 0TOXOKEHHAS B 3JICKTPOIICUH IIPU TEMIIEpaType
450+480°C ¢ BBIJICPKKOM 110 BpeMeHH 1 yac;
2.3.4. lllTaHreHIUPKYJib, INHEIKA, KaJbKa, [IUPKYJIb.

3.4. Ilopsimok mpoBeaeHUs pabOThI

3.4.1. Pa3paboTarh 3CKH3 3KCHEPUMEHTANbHBIA MITAMI JJIS1 BBITSIKKH (CM. PHC.
3.1.) ¥ IPOBECTH IKCIEPUMEHT I10 MOTYUEHHIO JIMHUN CKOJIbKEHUS SKCIIEPUMEHTANIBHO.

[ 2 J 4

]

Puc. 3.1. - Cxema BBITSDKKU C IPHXKUMOM: | —Marpuiia; 2 — IpukuM; 3 — IMyaHCOH,;
4 — 3aroToBKa.
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3.4.2. TIocTpOuUTh JIMHUU CKOJIBXEHUS TEOPETUUYECKH (TpadruecKH).

3.4.2.1. Jlns rpaduyeckoro MoCTpoeHUs MOJISI JUHUN CKOJbXEHUS BO QJiaHIe
3arOTOBKUA MPU BBITSDKKE C MPHKUMOM, KOOPJAWHATHI Y3JIOBBIX TOYEK IO JUHUN
CKOJIBKEHHSI MOKHO ONPENEIUTh Mo hopmyIe:

6 = In (p/r),

@ — yros K ropu30HTAIbHOM OCH, COOTBETCTBYIOIIHI 3aJaHHOMY B TaoOu. 3.1.;
p — nepeMeHHbId paguyc ( r<p <R);
I' — BHYyTPEHHUH paanyc KoJiblia (cM. puc. 3.2);
R — HapyXHBII paguyc Kojblia (cM. puc. 3.2).

3.4.2.2. Pe3ynbTarhl BBIYMCICHHN KOOpPJAWHAT Y3JIOBBIX TOYEK IOJA JIMHUU
CKOJIBKEHUS 3aHecTd B Ta0:1.3.1.

3.4.2.3. Tlo pe3ynbraram pacuera MOCTPOUTH MOJIE JIMHUN CKOIbXKEHUS (CM.
pucro3.2.).

]

Puc. 3.2. - Cxema nnocTpoeHus1 oSl JMHUN CKOJIbKEHHUS.

3.4.2.4. TIpoBecTn CpaBHEHHE HIKCHEPUMEHTAIBHOTO M TEOPETHUYECKOTO TMOJIEH
JIMHUUN CKOJIbKEHHS.

3.4.3. Omnpenenutb TEOPETUUECKU HAIPSKEHUS BO3HHMKArOIIMEe BO (iaHue
3arOTOBKU IPU BBITSKKE C NPHKUMOM, T.€. HANPSDKEHUS, ACHCTBYIOIIME B INIOCKOM
KOJIbLIE, HArpy>KEHHOM [0 BHYTPEHHEMY JUAMETPY PaBHOMEPHO pacCIpeaesIEHHON
Harpy3Kou.
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3.43.1. lna TeopeTH4ecKOoro OMpeNeiICHHUs HaNpsHKeHUs BO3HHUKAIOUIHE BO

¢dnaHIle 3arOTOBKM MPH BBHITSDKKE C MPWKAMOM MOKHO HCIOJB30BaTh CIEIYIOIINE
hopMyIIBL:

op=-2Kx(1+1In(Rlp)) u o, =2KxIn(R/p),

rac K — mmocrossHHas IIJIAaCTUYHOCTH,

[IoCTOSHHYIO IUNIACTUYHOCTH OIIPEIEIISAEM U3 YPABHEHHUS:

2K=0o,

I o,— IMpeaen TEKy4eCTH MaTtepraia, Juis ctainu ¢,=200-300MlI1a

3.4.3.2. Pe3ynbrarhl BHIYMCICHUIN HANPSIKEHUS B Y3JIOBBIX TOYKAX IMOJS JIMHUN

CKOJILKEHUS 3aHECTH B Ta01.3.1.

3.4.4. CnenaThb BBIBOJIBI IO paboTe.

Tab6muma 3.1. Pe3yabTaThl BEIYUCICHUIMA

r, MM 30
R, Mm 50
£, MM 30 | 32 | 34 | 36 | 38 | 40 | 42 |44 46 | 48 | 50
plr
In (p/r),
0, rpan
R/p
In(R/p)
oy, MlIla
op, Mlla
3.5. Bonpocsl a1t caMOKOHTPOJIS
3.5.1. Tlepeuncnute metoan pemieHus 3aaad B OM/I.
3.5.2. UTo mo3BOSIET OMPEACIUTh METOI TUHUN CKOJTBKCHUS?
3.5.3. UTo Ha3bIBAIOT TUHUEH CKOJIBKEHUS?
3.5.4. CKOJIbKO CYIIECTBYET CEMEUCTB JIMHUM CKOJIbKEHUS?
3.5.5. Tlox KakuM yTJIOM JIMHUH CKOJIbYKEHUS BBIXOST Ha CBOOOIHYIO TOBEPXHOCTH?
3.5.6. Tlon kak¥MH yIJIaMu JIMHUM CKOJBXEHHUS BBIXOAST HA MOBEPXHOCTHh C
MaKCHUMAaJIbHBIM TPEHHUEM?
3.5.7. Tlox kakum yTJIOM CEMEWCTBA JINHUM MEPECEKAIOT APYT Apyra?
3.5.8. UTO MOHO CKa3aTh O PaCpOCTPAHCHUU JTUHUU CKOIBXKEHUS B TJIACTUUYECKU

nedopmupyemoit odnactu?

3.5.9.

HazoBute npumepsr a1eOpMUPOBAHHOTO COCTOSHUS, JJII KOTOPOTO MOKHO

MCIIOJIH30BaTh METOJI TUHUN CKOJIBKCHUS.
3.5.10. I'me naxoauTcst 007aCcTh TUIACTUYECKON JehOpMAaITH TIPU BBITSKKE?

-13-



Cnucok pekoMeHIyeMOM TUTEPATYPbI

1. CtopoxxkeB M.B., IlorioB E.A. Teopust o0paboTku meTauioB gaBiearem / M.B.
Cropoxes, E.A. [TonoB. YueOnuk nis By3oB. U3a. 4-e, nepepad. u gon. M.:
Mammnoctpoenue. 1977. 423 c.

2.Kommoropos B.JI. Hampsixenue, nedopmarus, paspymenue / B.JI. Kommoropos. M.:
Metamnyprus. 1970. — 229 c.

3.  CwmupnoB-Amsee ['.A.  CompoTuBieHHe  MaTepUaNOB  IUIACTHUYECKOMY
nedopmupoBanuio / I'.A. CMupnoB-Amnses. JI.: Mamunoctpoenue. 1978. 368 c.

4. Kpayu C MeTo rpaHUYHBIX 3JIEMEHTOB B MexaHuke TBepaoro tena / C. Kpayy, A.
Crapdumna. Ilep. c. anr. M.: Mup. 1987 - 328 c.

5.YukcoB E.Il. Uuxenepnas teopus miactuynoct / E.IT. YukcoB. M.: Manirus. 1959.
328 c.

6. AnexcanapoB A.B. OcHOBBI TeOpHH yIIPYTrOCTH U TacTHaHOCTH / A.B. Anexcanapos,
B./1. IToranos. M.: Beiciias mikosna, 1990. 400 c.

7. bezyxos H.W. OcHoBbl Teopun ynpyroctu u mactuaHoctd / H.U. besyxos. M.
Bricmras mxona, 1968. — 512 c.

8. Marematudeckoe MOICTUPOBAHUE MPEACITBHBIX COCTOSIHIM TBEPAOTO Tea: yueo.
[Tocodue / E.A. Ebpemona, A.C. ITacxanos, A.B. I'yaun. / JloHCKOI# TOC. TE€X. YH-T. —
PoctoB-na-/ony: AI'TY, 2019. — 88 c.

-14 -



