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JlabopaTtopna po6ora Nel

Bnaus 06,€My 3aroTOBKH HA 3aIIOBHCHHS pquaKa Bil[Kpl’lTOl"O MOJIOTOBOI'O
mTamMiia

MeTa po60TH. BUBYUTH XapaKTep Teuil MeTaJly MpH 3allOBHEHHI piBYaKa
BIIKDUTOTO IIITAMITa; BUSBUTH 3aJIEKHICTh MATOMOTO 3yCHJIJIS B TIpolieci  Jie-
¢dopmMmariii Bi 00’ €My BHUXIAHOI 3aroOTOBKH 1 3MiHYy CHJIH JeOpMyBaHHS B  3a-
JIe)KHOCTI BiJl CTaJii 3aIIOBHEHHSI piBYaKa IIITaMIIa.

Kopotki TeopeTuuni BizomocTi

CyTHicTh TpoleciB 0OpOoOKM MeTaliB TUCKOM IIOJIATaE, Hacammepend, Y
3MiHI (HOPMHU BUXITHUX 3arOTOBOK MiJ JIi€f0 MPUKIQJASHUX J0 HUX CHII 1 00yMoO-
BJIFOETHCS 3/IaTHICTIO METaJliB MPU JOTPUMaHHI MEBHUX YMOB AedOopMyBaTUCS
0e3 pyiiHyBaHHs, TOOTO TigAaBaTUCs TUIACTUYHIN nedopmariii.

3a BUJIOM BUXIJHOTO MaTtepially, OMHOTUITHICTIO KOHCTPYKIIIH IITaMIIiB Ta
aHAJIOTIEI0 B TEXHOJIOTIYHUX MpUHOMax IITaMITyBaHHS MOIUISETHCS HA JTUCTOBE
(rapsiue i xonmonHe) # 06'emMHe (rapsde i XOJI0THE).

[apsiae 06'eMHe mITaMITyBaHHS MoJisirae B Aedopmallii 3arotoBky (Haitua-
CTillIe 116 COPTOBHM i TOBCTOJUCTOBHIA MIPOKAT), III0 HArpiTa JO TeMIlepaTyp BU-
e TeMIepaTypy peKpHUcTallizalii B cremialibHOMy iHCTpyMmeHTi (mrammi). Ha
BiIMiHY BiJ BITRHOTO KyBaHHS, Jie B Ipolieci JegopMipoBaHHS Hemae oOMe-
YKEHHSI Tedil MeTaly B CTOPOHH, Mij Yac IITaMITyBaHHS JJIsl YITKOTO 3alIOBHEHHSI
piBYaKiB HEOOXiJleH OMip Teuii MeTay 3 piBYaka Ha IMOBEPXHIO PO3'eMy MiX Je-
(hopMyI0UOI0 BepXHBOT Ta HMKHBOI YaCTUHAMHM INTamIa. Takuii omip y BiAKpH-
TUX IITaMIIax J03BOJIsSIE OTPUMATU O0JIOIfHA KaHaBKa, B SIKY BUTIKA€ HAJJIUIIOK
MeTajly 3arOTOBKH, 110 Ha3UBA€ETHCS 00JION.

Becr mporec 3amoBHeHHs piBYaka ILITamIia YMOBHO MOKHa po30OUTH Ha
qoTupH cTafii. Ha mepirii cramii, Koiau BepxHs 1 HY)KHS YaCTUHU IITAMITY J10-
TUKAIOTHCS JI0 3arOTOBKH, 110 Ae(POPMYETHCS, TOYNHAETHCS BIJIbHE OCAJKEHHS.
3a30p Mi 3arOTOBKOIO Ta CTIHKaMHM piBUaka B LITaMIIi BEJIMKHUH 1 MeTaj 3aroto-
BKHM Ma€ MOKJIMBICTh BIIBHO PO3TIKaTHCS B CTOPOHH 0€3 0OMeXeHHS.

[Ticns meBHOTO CTyMeHs AedopMallii 3aroTOBKa MOYMHAE KOHTAKTYBaTH 3i
CTIHKaMu piBuaka Iramima. BinbHe ocamkeHHs 3akiHuyeTbes. CTIHKH piBUaka
mTamMna HaJaroTh MiANMAPAIOYUi BIUTUB HA TEYil0 METally, 3MIHIOEThCS CXema
HaIpy>KeHoro cTaHy. Hactae mpyra crajist 3arloBHEHHS piBUaka. 3pOCTa€ MUTO-
Ma cujia MITaMIlyBaHHS. MeTal 4acTKOBO 3allOBHIOE TTOPOKHUHY piBUaKa i iH-
TEHCUBHO Teue B 00JION 10 THX Mip, MOKK 3a30p MIX IITaMIIaMH CTaHe HACTiJb-
KU MaJIMi, 10 BUTICHEHHSI MeTally B HhOTO HE CTaHe eHepreTUYHO O1NIbII BUTpa-
THUM HIXK 3allOBHEHHS piBYaka mramma. Kpom Toro 060l nmounHae oXonomKy-
BaTUCh 1 omip AeopMyBaHHIO MeTally B 00J101 cTae HabaraTo BUIIE, HIXK METaIy
HarpiToi 3aroToBKH. Y Ilel MOMEHT MOYMHAETHCS TPETS CTajlis IITaMITyBaHHS.
Mertan 3aroToBKM 1HTEHCHUBHO Teue B MOPOKHHUHY piBUYaKa MITamIa i 3allOBHIOE
fioro. Ha mi#t craxii mpucyTHe He3Ha4yHa Tedis MeTany B oOjoil. Komu piBuak



BUSBIISIETHCS 3aII0BHEHUM, HacTae yeTBepTa cranis. Hangmumku 06'emy mertany B
piBUaKy BUJIABIIOIOTHCS B 00J10i. Ase 1 LbOro MoTpiOHA BeluKa cujia, TOMY
110 BUAABJIIOBAHHS Y BY3bKY IIUIMHY 00JIOMHOT KaHABKUA MeTally, III0 OXOJIOHYB,
yckiaagHeHe. ToMy Ha yeTBepTid cTajii cujia MITAMIyBaHHS 1 MUTOMUNA THUCK
HANBUILI.

[Ipu BigcyTHOCTI TPeThOi CTaAil IITAMITyBaHHS piBYaK BUXOJMUTH He3aro-
BHEHHMI 1 TOKOBKA He Ma€ HeoOXigHMX po3MmipiB. Taka mokoBKa OpakyeThCs, Ja-
HUW BUJ OpaKy Ha3MBA€ThCS HeNOLITaMIyBaHHSM. BinCyTHICTH TpeThoi cTaiil
[ITaMITyBaHHS MOKJIMBO 3 KiTbKOX MPUYHUH:

a) HEeBIPHO CKOHCTpYyHOBaHa OOJIOHA KaHABKa 1 BEJMKA YaCTHHA METaly
3arOTOBKHU BHUTIKAa€ B 00JIOH,

0) HeBipHO miniOpaHi po3MipH 3aroTOBKH, 00’ €M 3arOTOBKH 3aHAITO Ma-
JIAW.

Jlanuit Bua Opaky € HEBUIIPABHUM 1 MOKOBKH BIAMPABISIOTHCS Ha Meper-
JaBKY.

[Ipu BimcyTHOCTI 4eTBEPTOI CTail IITAMITyBaHHS BEPXHS 1 HIDKHS YacTH-
HU IITaMIra He MOXYTb 3IMKHYTHUCS, MK HUMH 3aJIMIIA€THCS 3aHAATO BEITUKUIA
3a30p. [lokoBka B maHoMy BuUMaaky Oyze Matu OuIbI HiXK HEOOXiHO BHCOTHI
po3Mipu. [lanuii Bua Opaky TakoX Ha3MBAETHCS HeNOLITaMIyBaHHSIM. Biacyrt-
HICTBh YeTBEPTOI CTail MOXJIMBO 3 HACTYITHUX MPUYHH:

a) HEBIPHO CKOHCTpYyHOBaHa 00JI0liHA KaHABKa,

0) HeBipHO TimiOpaHi PO3MipU 3arOTOBKH, 00’ €M 3arOTOBKH 3aHAJTO Be-
JIMKUH;

B) OXOJIOJIa 3arOTOBKA, HEJOCTATHBO MOTYXKHOCTI MOJIOTA ISl IITAMITY-
BaHHS.

Jlanwnii Bun Opaky € BUNpaBHUM. Y MEPIIMX JBOX BHUIAIKax AaHUN Opak
BUIIPABIISETHCS 00pi3aHHSAM 00J1051 Ha MOKOBLII Ta JOIITAMITYBaHHSM ii B TOMY K
caMoMy IITamMmi. Y TPeThOMY BUIAJKY MOKOBKY MiJIrpiBaOTh 1 JOIITAMIIOBY-
I0Th.

IMocaigoBHiCTH BAKOHAHHA POOOTH

Tpu cBUHIIEBUX HUITIHIPUYHUX 3pa3zka Pi3HOTO 00’ eMy nehOpMYyIOThCS Y
BIIKPUTOMY IITaMIli. 3pa3ku MalOTh OJHAKOBUW JiamMeTp 1 pi3Hy BUCOTY, D,
H,, H,, H,.

JleopmyBaHHSI BUKOHY€EThCS Ha BUIIPOOYBallbHIN MamnHi abo mpeci, 1o
Ma€ CHUJIOBUMIipIOBaIbHUN MpucTpiil. JlepopmyBaHHS 1O HEOOXiAHUX PO3MIipiB
3/IICHIOETHCS 332 YOTUPH MOCITIAOBHUX HATUCKAHHS 13 3aMipaMu pO3MipiB 3aro-
TOBKH.

1. ITicng KOXHOTO HATUCKY HEOOXiIHO 3HSATH MOKa3aHHS 3 CHIOBHMIpIO-
BaJIbHOTO MPUCTPOIO 1 3aHectu B Tabmuio 1.1 cuny nedopmyBanHs P i Benu-
YUHY OOTUCKY 3a OAMH HaTHCK Ah.



Tabnuys 1.1 —Pe3ynemamu po3paxyHkia
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1 - [av1 1
3 J 3paska | Ah,MM | 0OTHCK &~ < § =
| 2 dJ : o | &R o =
3| | | § micns zah,uv | 8| T E x| s o
o 0515 S o0THC- G| = § ™ Ego"-
2 T &y h 2 |Efs
MM

ARIWINEFRPRWNRERPRARWNPEF

2. BcraHoBHUTH aOCOMIOTHY JedopMallito 3a HaTUCK:

2Ah =H,-h;
SAh, =H,-h, i T.m.

3. BcraHoBUTH BiIHOCHY AedopMaIlito 3a HaTUCK:
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4. Po3zpaxyBaTu CepefHIO IUIOIILY MOMEPEeYHOro mepepisy 3pazka Ha KOX-
HOMY HaTHCKY:

F .:!’
h
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ne V — o0’ eM 3arotoBkH, MM, iy —BHcoTa 3pa3ka miciis I-ro 00TUCKY.
5. Po3paxyBaTtu nutomy cuity nedopmMyBaHHS 32 KOKEH HATHUCK:

P
0 =="

cpi

6. [ToOynyBaTy rpadivni 3aJIe)KHOCTI CHIM Je(OpMyBaHHS Ta MUTOMOI



CHUJIY BiJl BITHOCHOTO CTymeHs aedopmartii:

P=f(&);
g=f(e).

7. Cuna nedopmyBaHHs, HaOIMKEeHO MOke OyTu obuucieHa 3a QGopmy-
Q)

P=08K b, [F,),

ne K — xoedimient, mo BimoOpakae BIUIMB CXEMHU HAMpPY>KEHOTO CTaHY;
o, - Mexa MilHocTi cBuHIO (0, = 1520 MITa),

Bepyun no yBaru HaBeneHy Bullle (OpMYJy AJiE BCTAHOBJIEHHS CUJIHU Jie-
dhopmyBaHHs, BctaHOBUTH KoedirieHT K 1 moOyayBaTy 3anexHicTs K = f(g).

8. 3po0rTH BUCHOBKH MO POOOTI.
KouTpo/bHi nuTaHHS

1. SlxuM YrHOM 3asiexaTh MUTOMA CUIa i cuia nedopMyBaHHS BiJ cTafil
3allOBHEHHS piBUaKa?

2. SIkuM YMHOM BIUIMBa€ 00’ €M 3aroTOBKHM Ha MUTOMY CHIIY IITaMITyBaH-
Hs1? Yomy?

3. SIk 3MiHIOETHCS CXeMa HaMpPy>KEHOTr'o CTaHy IO Mipi 3alIOBHEHHS piBya-
Ka MeTaJloM 3arOTOBKH ?

4. YiMm BIIpi3HAETHCS MUTOMA CHJIa INTAMITyBaHHS BiJ MeXi TJIUHHOCTI
MeTtaya?

5. 3a AKOrO CTaji€r0 3alOBHEHHS IITamIa HeoOXigHO miadupatu obJaj-
HaHHS JJIS IIITAMITyBaHHS ?

6. Slka pi3HULIA MiXK CHJIOIO Ta MIUTOMOIO CHJIOO JIe(hOpMyBaHHS ?



JlabopaTopna po6oTa Ne2
BuBuYeHHS1 KOHCTPYKTHBHHUX 0CO0JIMBOCTel piBYaKiB MOJIOTOBHX IITAMIIB

MeTa po0OOTH. BHBYMTH TNPHU3HAYEHHS Ta KOHCTPYKTHUBHI OCOOJIMBOCTI
3aroTiBeIbHUX 1 IITAMITOBUX PiBYaKiB MOJIOTOBUX IITaMIIIB.

Kopotki TeopeTuuni BizomocTi

[IIramMmyBaHHS HA MOJIOTaX BUKOHYIOTh B OJIHOPIBUYAaKOBHX 1 OaraTropiBua-
KOBHIX IIITaMIIaX, 0 CKIAAAFOTHCS 3 IBOX MOJIOBUHOK, SIKI 3aKPITLTIOIOTHCS XBO-
CTOBHMKaMH (3a JOMOMOTO0 KJIMHIB i IIMMOHOK) Y 6a0i Ta mTaMmoTpuMada MoJio-
Ta.

PiBuaky MOJIOTOBHUX IMITAMIIIB MMOIUIAIOTHECA HA KIHIIEBI, 3aroTiBEJIbHI Ta
nonomixHi. Jlo KiHIIEeBUX piBUaKiB BITHOCATHCS YOPHOBWH 1 uncToBuil. Uncro-
BUI piBYAK CIYTY€ JJIsi OTPUMAaHHS MOKOBKH 3 OCTaTOYHUMH po3Mipamu. 3a ¢o-
PMOIO Ta po3MipaMu piBUaK y TOYHOCTI MOBTOPIOE KPECJEHHS MOKOBKH, TOMY
fioro po3mipu poOJATh 3a TrapsiuUMH pO3MipaMU MOKOBKHU 3 YpaxyBaHHSIM TeM-
neparypHoi ycaaku 1,2-1,5%.CnovaTky po3Mipu YUCTOBOrO piBUaKa BUKOHY-
I0Th 332 HOMiHAJIBHUMHU PO3MipaMH rapsdoi MOKOBKH MiHYC HM)KHE TPaHUYHE Bi-
nxuiieHHs. YUCTOBHM piBYaK MICTUTH OOJIOWHY KaHaBKY, B Ky BHUTIKAa€ B TpO-
neci nedopmyBaHHS 3aroToBkH 00J0i. Po3mipu 0050iiHOT KaHaBKM BU3HAYa-
FOThCS 3aJI€XKHO BiJl CKJIAJIHOCTI TOKOBKU Ta IJIOIII 11 MPOEKIlil Ha MOBEPXHIO PoO-
3'eMy mtammna. YopHoBuil piBuak abo momnepeaniit Mmae Gpopmy ayxe OIM3BKY 10
dopMHU YUCTOBOTO piBYaKa, aje KOHTYPH HOTO BiIPi3HSAIOTHCS OUIBII IaBHUMHU
nepexoaMu, BeTUKUMU pajilycaMu 3aKpyriieHHs KyTiB mramma. JIiHiiHl po3mi-
PY YOPHOBOI'O piBYaKa JEIIO BIAPI3HSIOTHCS BiJl pO3MipiB YUCTOBOIO JIJIsi TOTO,
1100 3aroTOBKY 3 HHOTO MOXHa OyJio 0e3 TPYAHOIIIB yKJIACTU B KIHIIEBHM PiB-
yak. BUCOTHI po3Mipy YOpHOBOTO piBUaKa OiJibllle BUCOTHUX PO3MipiB YUCTOBO-
ro, TOMY 110 B [IbOMY PiBUYaKy BiJICyTHsS 00JIOMHA KaHaBKa 1 MeTall, 1110 Oyje BU-
TICHSATUCSA B 00JIOW y YHCTOBOMY piBYaKy, Ile 3HAXOAUTHCS B TiJIl 3arOTOBKH.
[Ipu3HaueHHst YOPHOBOrO piBYaKa - MiATOTOBKA 3arOTOBKH 10 YHUCTOBOIO piBya-
Ka JUIsl ToTIepeHKeHHS IHTEHCUBHOTO 3HOCY OCTaHHBOTO.

Jlo 3aroTiBesIbHUX piBYAKIB BIAHOCATHCS MEPETUCKHUM, MIIKOUYBaTbHUN
(BimkpwWTHH 1 3aKPUTHI), MPOTSHKHUN (BIAKPUTHH 1 3aKpUTHIA), GOPMYBaIbHUN,
3TUHANBHUN 1 BUCAZOYHUI. 3aroTiBeNbHI piBYaKy 3HAXOASTh 3aCTOCYBaHHS MPHU
Mepepo3MnoIiii MeTally BUXiJHOI 3arOTOBKH Ta HaAaHHA i GopMu OIM3BKOI 10
(dbopMH TOKOBKH.

[TinkouyBanbHUI piBYAK CIyTye Uisi 30UTBIICHHS IJIOLI MOMEPEeYHOTrO
nepepizy 3aroTOBKM B OJHUX JIJSHKAX 32 PaxXyHOK 3MEHIIeHHS MOMepeyHoro
nepepizy BUXIJHOI 3aroTOBKM B IHIIWX AUISHKAaX 0e3 3MiHM ii JOBXHHU. 3a
dbopmMoro Ta po3MipaMH piBUaK IS MiAKOYYBaHHS BIIKPUTOTO Ta 3aKPUTOTO TH-
Iy MOBTOPIOIOTH €MIOpy JiaMeTpiB. BigkpuToro Tumy poOUThCS 3 Kparo IITam-
MOBOT0 KyOMKa, a 3aKpUTOTO TUITY MA€ CTIHKY 1 XapaKTepU3y€eThCsl OIIBIII JKOpC-
TKOIO CXEMOIO HampykeHO-1e(OpMOBAHOTO CTaHy 3arOTOBKH MPH IITaMITyBaHHI



Ta Ma€ OLIBIINN KoediLieEHT MiAKOYyBaHHS.

[IpoTsbkHME piBYaK 3aCTOCOBYIOTH JJIsl 301IBIIEHHS JOBXWHU BHXIJTHOL
3arOTOBKH 3a paxyHOK 3MEHIIICHHS IUIOIII MOMEePEeUYHNX Mepepi3iB y HeOOXiTHUX
30HaX. BigKpuTOro TUIy BUKOHYETHCS 3 Kparo IITaMIIa, a 3aKPUTOTO THUITy Ma€
CTIHKY, 1110 JO3BOJIsI€ 30UIBIIIUTH CTYITIHb BUTSIKKH.

[lepetrickHMil piBYaK 3aCTOCOBYIOTH [Jis IMEPETUCKAHHS 3aroTOBKH 31
3MEHILIEHHSIM IUIOLI MOMEePEeYHOro nepepiy Ha OAHIN AITBHUII Ta He3HAYHUM
NepeMileHHsIM MeTally B CyCIAHIX AUISHKaX.

dopMyBaTbHUN piBUaK BUKOPUCTOBYIOTH JIJISl TOJAHHS 3aroTOBII (hopmH,
6nm3bKo1 10 GOpMH MOKOBKH B IJIOLINHI pO3'eMy.

3ruHanBEHUN piBYAK 3aCTOCOBYIOTH JJISI BUTHHY 3arOTOBKH BiJIITOBITHO JIO
KOH(Iryparlii TOKOBKH B TIJIaHi.

Bucagounuii piB4ak 3acTOCOBYIOThH JJIsi OTPUMaHHS Ha 3aroTOBIIl CTOB-
IIEHHS Ta MIATOHKK KOH(Iryparlii 3aroTOBKM MaKCUMaJIbHO OJIM3bKO 10 KOHi-
rypartiii TOKOBKH.

Jlo nomoMi>kHUX piBYaKiB BiTHOCSATHCS IUIOMIAAKA ISl OCAKEHHS 1 BiJ-
pyOHU Hix. [Tnomanky mis ocayKeHHs 3aCTOCOBYIOTh JJIsI 301JIbIIICHHS TTOTIe-
PEYHUX PO3MipiB 3aTOTOBKH 3a PaxXyHOK 3MEHIIICHHS] BUCOTHHUX, TAaKOX BOHA BU-
KOPHUCTOBYETHCS JIJIsSI 30MBaHHS 3 3arOTOBKHM OKAJIMHU, 1110 YTBOPHUIACH Y Pe3yJib-
TaTi HarpiBaHHA. BigpyOHmii HI)XK BUKOPHCTOBYETHCS MPHU IITAMITyBaHHI MOKO-
BOK BiJ] IPyTKa ab0 3 MTOBOPOTOM JIJISl BIIJIIJICHHS OTPUMAHOI TTOKOBKH BiJl 3aro-
TOBKH.

Bubip 3aroriBenbHUX piBUaKiB, MPU3HAYCHUX IS TIEPEPO3TOIITY METATy
3aroTOBKM B3JIOBXK i1 BicCl, 31MCHIOEThCS 3a gornomMororo aiarpam A.B. PeGennbc-
KOr0 Ha OCHOBI aHalli3y pO3paxyHKOBOI 3arOTOBKH Ta eMIOPH JlaMeTpiB.

IMocaigoBHiCTH BAKOHAHHSA POOOTH

1. BcTaHoBUTH PO3MipH MOJIOTOBOTO IIITaMITa 1 BUKOHATH €CKi3 IITaMIIiB
y TPhOX MPOEKIIISAX i3 3a3HAYSHHSIM PO3MIPIB.

2. 3pobuUTH ecKi3| BCiX piBUaKiB HITaMITY.

3. Ha ocHOBiI po3MipiB YMCTOBOTO piBUaKa CKJIACTH KPECJSHHS rapsdoi
MOKOBKH 1 pO3paxyHKOBOI 3aTOTOBKH.

4. 3a rabapuTamu IITAMIIOBOTO KyOMKa BCTAHOBUTU Macy Ma/Jal0uMX yac-
TUH MOJIOTa IPUMHSABILY J0 YBard, 110 Maca BEpXHbOI YACTUHU IITaMIIa CKJIa1ae
30%Big Macy magarOuYnX YacTUH MOJIOTA.

5. Po3paxyBaTu mJolily BiJIbHOI MOBEPXHI IITaMITy, L0 NPUXOAUTHCS Ha 1
TOHY MacH IaJlalouriX YaCTUH MOJIOTA, 1 BCTAHOBUTH MPaBUJIBHICTH HOro po3mi-
piB. SIkmio mioma ckiaagae He MeHme 150 cm® Ha 1 TOHY Macu MaJalounx Yac-
THH, TO LITAMIT BUTOTOBJIEHO MPaBUIIBHO.

6. 3poOUTH BUCHOBKH I10 POOOTI.

KoHTpoJsbHI nUTAHHSA

1. Sk xkiacudiKyrOThCs TTOKOBKH, III0 IITAMITYIOThCS Ha MOJIOTI?



2. IIpaBuiio BUOOpPY TUIOLIMHU PO3’ €MY IITaMIIA.

3. IlpusHaveHHs, 0COOJIMBOCTI KOHCTPYIOBAHHS Ta PSKUMH POOOTH OCHO-
BHMX 3aroTiBeJIbHUX PiBYaKiB.

4. [pyu3HaveHHs MonepeaHbOro piByaKa.

5. Buau 0010iiHUX KaHABOK.

7. 11lo Take KOHTPONBHUM KYT LITaMIa?

8. 3 sikoro marepianxy BUTOTOBIISIOTHCS MOJIOTOBI IITaMIIH, 1 SIKYy T€pMid-
Hy 00p0oOKy BOHU MPOXOJASATH?

JlabopaTopna po6oTa Ne3

BuBUYeHHSI KOHCTPYKTHBHHUX 0CO0IMBOCTeH OOPi3HUX | NPOOUBHHUX LITAM-
niB

MeTa po60oTH. BUBUUTH KOHCTPYKTHUBHI OCOOJMBOCTI OOPI3HUX 1 MIPOIIIN-
BHUX IITAMITIB.

KopoTki TeopeTnyHi BizoMocTi

[Ticns mwTammyBaHHS Ha MOJOTaX i MITaMIyBaJbHUX Mpecax y BIAKPUTUX
ITaMIaX MOKOBKAa BUXOJUTH 3 00J0eM. Tomy ofHI€I0 3 HAaWBaXKIUBIIIUX OIe-
palliii y 3arabHOMY IIUKJIl TEXHOJOT1] BUPOOHUIITBA MMOKOBOK € BiAijeHHs abo
oOpizaHHs 00J010. Y mepeBaXkH1l OLIbLIOCTI BUMIAKIB 00pi3aHHs 0011010 BiOy-
BA€THCA B IITAMIIaX, BCTAHOBJIEHUX HAa OOPI3HUX IMpecax.

CyTHicTh npolecy 0o0pi3aHHs 00JI0I0 MOJIATae B TOMY, IO MMOKOBKa 3 00-
JIOEM YKJIAIa€ThCS Ha MATPULIIO, 110 MA€ PKydy KPOMKY IO KOHTYPY MOKOBKH.
HartuckanHsM ImyaHcOHa MOKOBKa 3MILIY€THCS BIJHOCHO O0JIOS 1 TAKUM YMHOM
BiIOyBaeThbes iX po3aineHHs. [lltamnu, B sskux BiiOyBaeThcsi oOpizaHHs 000 1
NpoOUBaHHS NEPETUHKHU, 3a CBOEIO KOHCTPYKLIEIO MOAUIAIOTHCS Ha MPOCTI, HOC-
JIITOBHI Ta KOMOIHOBAaHI.
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Pucynok 3.2 -Cxemu obpizanns obnos ma npobuants nepemutKy 8 Wmamnax
nocnio08HOI ma KoMOIHO8aHOT Oil

OO6pizanHs 001051, @ TaKOXX MPOOMBAHHS OTBOPIB € TUIIOBUMHM OIeEpallisi-
MU, SIKi 3MIMCHIOIOTBCS Ha OOpi3HMX mpecax. OMHAK Ha IUX TMpecax MOXKIINBE
3MIMCHEHHS W 1HIIMX TPOIECiB, TAKUX SIK TpaBKa 1 3ruHaHHS. YacTo Ha OJTHOMY
npeci 3MIACHIOEThCS IeKiIbka onepauiid. HaiiGiinpim nomupennMu € odpizaHHs-
npoOMBaHHs, 00pi3aHHs-TIpaBKa i 00pi3aHHA-3TMHAHHS.

OO6pizanHs 00J1051, a TAaKOX MPOOWBAHHS TEPETUHKH 3IHCHIOETHCS B XO-
JOIHOMY 1 rapsiaomy ctaHi. Bubip crocoly 3anexuTh Bi:

a) BJaCTUBOCTEN MaTepiaiy, 110 MTaMITyEThCS;

0) po3MipiB MOKOBKH i HAIBHOCTI HEOOXiTHOI TOTY)KHOCTI Ipeca s 3pi-
3aHHS 00JIO0 32 BCIM KOHTYPOM TIOKOBKH B XOJIOJHOMY CTaHi;

B) HasIBHOCTI JIOJaTKOBHX OIlepalliii, siki MOBUHHI OyTH BUKOHaHI Oe3I10-
CepeHbO Ticis 00pi3aHHs 00JI0s B rapsyoMy CTaHi.

IHoc1igoBHICTH BUKOHAHHS PO0OTH

1. BcraHOBUTH OCHOBHI pO3MipH IITamma AJis 0Opi3aHHs Ta MPOLINBAHHS
1 BUKOHATH MOT0 €CKi3 y TPhOX MPOEKIisIX 13 3a3HAYeHHSM PO3MipiB.

2. Ha ocHOBiI po3MmipiB piBYaKiB mITammna, BUKOHATH €CKi3 CXeM MpOIIHU-
BaHHs i 00pi3aHHS i3 3a3HAUEHHSM OCHOBHUX PO3MipiB.

3. Ha ocHOBI po3MmipiB IHCTpyMeHTa BPaxOBYHOUH, T€ IO MMOKOBKa BUTO-
ToBneHa 3i crani 45 (o, =590 MITa mpu 20°C) i mpomec 3ailcHIOETBCS TIPH KiM-
HaTHii Temmeparypi 20 °C BcTaHOBHTH CHIly 0Opi3aHHS OGO Ta IPOIINBAHHS
MEPEeTUHKH 32 (POPMYJIOI0:

P=141u, [F,

ne F,, - mioma 3pi3y, BCTAHOBIIKOETCSA K JOOYTOK TOBLIMHM LIApy, IO

. . 2
3p13y€Thed 1 HOro MepuMeTpa, MM .
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[lpuitHsB, 110 MOKOBKA OTpUMAaHA BIAKPUTHUM IITAMITyBaHHS Ha MOJIOTI,
BCTAaHOBUTH TOBIIMHY 001105 32 (GOPMYJIOHO:

h, = 00150(F,, ,

ne F,, - IUIOLIa NpOeKIii MOKOBKU Ha IIOBEPXHIO PO3’ €My LITaMIa, po3pa-

XyBaTd 3 pO3MipiB MOKOBKM OTPUMAaHUX BUMIPIOBAHHIM MaTpHIl A 0OpizaH-
HS, MM".

4. 3poOuTH BUCHOBKY I0JI0 JOLIIBHOCTI 3A1MCHEHHS Tpolecy oOpi3aHHS
Ta MPOIIMBAHHS B XOJIOHOMY CTaHi.

5.Buxonaty BUCHOBKH IO POOOTI.

KoHTpoJsbHI nUTaAHHSA

1. Ha saxomy oGnaaHaHHI 3iHCHIOETBCS 00pi3aHHs 001057

2. Sxi ¢akTOpy BIUIMBAIOTH HAa CUITY 00pi3aHHS 001057

3. B axux Bunagakax HeoOXiHO 3aroTOBKY MiJirpiBaTH mepe oopizaHHsIM
0061097

4. SlkuM YMHOM BIUIMBAE oreparlisi oOpizaHHs 000 Ha CKIaJaHHs Kpec-
JIEHHS TTOKOBKHU?

5. 3 AKUX MaTepialliB BUTOTOBJISIFOTHCS OOPi3HI MaTpHILIl Ta ITyaHCOHU?

JlaGopaTopna po6ora Ned

JocsiakeHHs] BIVIMBY IBUHAKOCTI 1edopMyBaHHS HA 3aTIOBHEHHsI piBUaKiB
NMpH BHCAAUI B KIIbISIX

Meta po0OTH: TOCIIIUTH BIUIMB IIBUAKOCTI MehOpMyBaHHS Ta HasBHOC-
Ti 3MalllyBaHHS Ha 3allOBHEHHS PiBYaKiB METaJIOM IIpH IITaMITyBaHHI Ha TiapaB-
JIYHUX 1 MEXaHIYHUX TIpecax.

Kopotki TeopeTnuni BizomocTi

[Ipu po3poOLi TEXHOJOTIYHUX MPOLECIB IITAMITyBaHHS KPYIiuX B IUJIaH1
MOKOBOK, II[0 MalOTh BePTUKAJIbHI BUCTYIH Y BUIJIANI TOHKUX pebep, 6o0uIex
Ta 1HIIMX EJIEMEHTIB, 10 BaXKKO 3allOBHIOIOTHCS, BHHUKAIOTH MEeBHI TPYIHOIII
Mpy BUOOpP! BUXIJHOI 3arOTOBKHM, KOHCTPYIOBaHHI Ta PO3MIILILyBaHHS PIBYAKIB y
mramni. OJHUM 3 BaKJIMBUX MOMEHTIB MIPU PO3POOII TEXHOJIOTIUHOTO MPOLECY
IITAMITyBaHHSI TaKUX TOKOBOK € TaKOXX MPaBUJIbHUNA BHUOIp BUIY OOJaJHaHHS
JUTSI IITaMITy BaHHS.

Ha 3amoBHeHHs MeTajloM piBYaKiB IITamIla BIIMBAIOTh HACTYIHI (hakTo-
pH: IBUIKICTH AedOpMyBaHHs, TEOMETPUYHI NTapaMeTpu MOKOBKH Ta BUXiIHOI
3aroTOBKH, YMOBU KOHTaKTHOTO TepTs, BEIWYMHA IITAMIyBJIbHUX YXWIIB 1
CTYIiHb Aedopmarii.

12



IMocaigoBHiCTH BAKOHAHHA POOOTH

1. [lITamyBaT 3aroTOBKH 31 CBUHIIIO Ha TiApaBIivYHIA BUIIPOOYBalbHI
MaIlliHI Ta KPUBOIIUITHOMY Tipeci 31 cTyneHeM nedopmarii 50%,3 BukopucTaH-

HsJM 3Malll€HHA Ta 0e3 HBOTO.

2. BuMipuTu BHCOTY OTpMMaHUX BHCTYIIIB Ha 3aroTOBKAax, pe3yJIbTaTH
3aHecTH B Tabmumro 4.1.

Tabnuys 4.1 —Bumiprosants ucmynis Ha 3a20moeKax Npu pPisHUxX YMo8ax

oeghopmysanus
Bun obnagnanns | Homep HasBHicts | Bucota Buctymy, Mmm
3pa3ka 3MalllyBaHHs | y BepXHIH MOJIO- |y HIKHIA TIO-
B IITaMIIi BUHI IITaMIIa JIOBUHI IITaMIa
IigpaBniyna Bu- | 1 [IpucyTtHe
;I; (L)I?P}I/;ZHBH&I 2 Bincyrtue
Kpupowmmnuuii 1 [TpucyTHe
mnpec 2 BincyTthe

3. bepyuu nmo yBaru Te, IO NMpH IITaMITyBaHHI 3pa3ka 31 CBUHIIO 3Ma-
IICHHS] Y BUTJISA1 MAIlIMHHOTO MacTuiIa 3abe3mnedye KoeQilieHT TepTs, 10 A0pi-
BHIOe 0,2 3a 3akoHOM TepTs 3ibensi, a MpH BiACYTHOCTI 3MIiIIeHHS, KOe(DilieHT
tepts nopiBHioe 0,4, mo0ynyBaTH rpadik 3ajleXHOCTI BETUYMHNA BUCTYITy Ha 3a-
TOTOBIII BiJ KoedimieHTa TepTs 1 mBUAKoCTI AedopmyBanns. [lIBuakocti gedo-
PMYBaHHSI ISl BUIPOOYBaJbHOI MalllMHU Ta KPWUBOIIMITHOTO Tpeca MPUUHSITH
piBHuME BigmosigHo 11 10mm/c.

4. 3apucyBatu 37ehOopMOBaHi 3pa3ku, 3p0OUTH BUCHOBKHU 10 POOOTI.

KoHTpoJsbHI nUTaAHHSA

1. SIx BnMBae BeMMYMHA LITaMITyBalbHUX YXWJIB Ha 3allOBHEHHS piBya-
Ka?

2. SIKk BUKOPUCTOBYIOTh BIUIUB IIBUJAKOCTI JeopMyBaHHS Ha TEUil0 Me-
TaJly B MOPOXKHUHI IITammna?

3. OuiHiTh BIUIMB 3MAaIlleHHS Ha 3alIOBHEHHSI PiBYaKiB.

4. OuiHiTh BIUIUB pajilyCiB 3aKpyTJIeHb HA XapakTep 3allOBHEHHS MOPOXK-
HUH IITaMIa.

5. YoMy mpu mTamimyBaHHI Ha MOJIOTI TUISTHKH, IO CKJIQJHO 3allOBHIO-
IOTHCS Ha TIOKOBIII pO3TAIIOBYIOTh Y BEPXHIN YacTHUHI ITamma?

13



JlabopaTopna po6oTa NeS

BuBYeHHSI KOHCTPYKTHBHHX 0COOJIHMBOCTEH NMPHUCTPil, KpinJieHHs Ta HaJa-
romxenus mramnis I'KM

MeTa po06OTH: BUBUUTH MIPUCTPIii, KPITUIEHHS Ta HAJIATOPKEHHS IITAMITIB
TOpPU30HTANIbHO-KyBaibHOT MamuHu (I'KM).

Kopotki TeopeTuuni BizomocTi

I'KM - ne KpyBOIIMIHUK IIPEC, y SKOI0 NOB3YH 3 IIaTYHOM PYXAarOThCS B
ropuzoHTaibHOMY HampsiMKy. ['KM mae nBa moB3yHa: rojOBHUN 1 3aTUCKHUI
(6iunmit). Kinematnuna cxema [’ KM HaBenena Ha puc. 5.1.bokoBuii moB3yH y
O1TBIIIOCTI BUMAKIB 3aTUCKAE W YTPUMYE YaCTHUHY 3aroTOBKH, 110 He AehopMmy-
€ThCS TIPU BHUCAKEHHI. BOKOBHI MOB3yH MepeMIIlyeThCsl MEePIEeHIUKYISPHO
roJIOBHOMY Ta cuja Ha HboMy ckianae 0,3-0,35Big HominaneHOI cuimu ['KM.

[Tammu 'KM, Ha BigmiHy Bia mramimiB MonotoBux i mrammis KI'TIT,
MaloTh JOJATKOBY MOBEPXHIO PO3'€MY Ta CKJIAAAIOTHCA 3 TPhOX YACTHUH: Aedop-
MYIOYHUX IyaHCOHIB 1 JBOX HamiBMatpuils. [IpyTok meTany, 3 sIKOTro IITamiry-
€THCSI TIOKOBKA, MEPEMIIAETHCS MiXK PO3KPUTHMH MATPHISIMHU 0 TEPEeTHHOTO
yIopy, KA BCTAHOBJIOETHCS NI OOMEXKEHHS JOBKWHU YaCTHHH TIPYTKa, 1110
nedopmyethes. [lomokeHHST yropy perymtoeTbest sl KOXKHOT ITOKOBKH OKPEMO.
Harpita npyTkoBa 3aroToBka S 3aKkjaJa€eTbcsi B piBUaK HEPYXOMOi MaTpuii 2 i
¢ikcyeTbest o MOBXKHI nepeaHiM 4 abo 3agHiM ymopow. Ilicas uporo B pyx
NPUBOIUTHCS O1UHUH 1 rojoBHMIA MOB3YyHHU. [licns 3aTucky mpyTka MaTpuIsIMu 3
Ta 2 MpY MOAAIBIIOMY PYyCi TOJIOBHOTO MOB3yHA YacTUHA TMPYTKa IIiJ] BILTABOM
nyaHcoHa 1 3amoBHIOIOTH MOPOXHUHY piBYaka. Po3smukaHHs mrtamma BigOyBa-
€ThCSI B 3BOPOTHOMY TOpsAnKy. [laHa omeparllisi Ha3MBa€ThCS BHUCAIKEHHSIM
puc. 5.2.Kpim Bucamkenas Ha ' KM MokHa BUKOHYBATH ¢ 1HIII omepariii:

IPOLIMBAHHS - OTPUMAaHHS TIyXUX OTBODIB;

MIPOCIYKY - OTPUMAaHHS HACKPI3HUX OTBODIB;

NepPEeTUCKAHHS - 3MEHILIEHHS TOBIIMHU YaCTUHU MPYTKa,;

BiJIpi3aHHS, 3rUHAHHS, BUIABIIOBAHHS Ta iHIIII.

ITepen mowaTkoMm ITaMITyBaHHS MPOBOAWTHCS HAJATrOKEHHS IITaMIIa
TSt 3a0e3nevYeHHs MPaBIWJILHOTO 3alIOBHEHHS pPiBYaKiB MeTalloM. bilok MaTpHIlh
3aKpIMUTIOETECS. 32 JOMOMOIOI0 OOJITIB S BCTAaHOBIEHUX y KpoHIITeWHax 4
(puc. 5.30). Jlns BUKITFOYEHHS MMO30BXHBOTO 3MillleHHsI BHU3Y OJIOKY MaTpHUIlh
BCTaHOBIIIOETHCA IIMOHKA 7. JledopMyrodi myaHCOHU KPIIJIsATHCS B OJI01I1 MyaH-
COHIB 5, 110 BCTaBIICHUH y IIEHTPAIbHUH MOB3YH (puc. 5.3a).

HanaromkeHHs mramiiB Moe, 31HCHITLCS Mojiaueto O0JIOKY ITyaHCOHIB 1
0J10Ky MaTpuIlb y310BXk oci 'KM.

biiok myaHCOHIB, BCTaHOBIIEHUN B LIEHTPaJIbHOMY TMOB3YHi, 300paxeHuit
Ha puc. 5.3 a. HanaromkeHHs 3HIHCHIOEThCS IIUIIXOM TEpeMillleHHsS OJIOKY
IyaHCOHIB yrepen BiJ kinHa 2 1 Hazad. s 1poro BiamyckaroTbest 6ontu 9 i
YCTaHOBKOIO 0071Ta 4 1 KJIMHOM 2 PEeryJIIOEThCS IITMOMHA BXOy ITyaHCOHIB y Ma-
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Pucynox 5.3 -Kpinnenns 6noka nyanconie (a) i onoxa mampuys (6)

Ha puc. 5.4 nokazano mramnoBuii npoctip I'KM, 1o xapakrepusyeThbes
BennurHOIO L1 1 BUcoTorO Tij Matpuiro H.
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Pucynox 5.4 —IlImamnosuii npocmip I' KM
IMocaigoBHiCTH BAKOHAHHA POOOTH

Ha wmogmeni 'KM konctpykuii HKM3 BuBunTH cucteMy KpirjIeHHS
IITaMITiB | BAKOHATH €CKi3H:

1) 6;10Ka myaHCOHIB,;

2) OJ10Ka MaTpHIlb,

3) KJIMHIB 1JIs1 pEeTryTIOBaHHS;

4) KpirieHHS] MaTPHIIb.

KoHTpoJsbHI nUTAHHSA

1.3 skux "acTuH ckianaroTbes mrammu ['KM?

2. 3 sIKUX MaTepialliB BUTOTOBIISIIOTHCS piBUakoBi BcTaBku [ KM?

3. [Ipu3HnaueHHs 6JI0KiB ITyaHCOHIB.

4. SJkuM YMHOM BUKOHY€EThCS HajarokeHHs mramiiB ' KM? [{ns qoro?
5. o take mrammnoswuii npoctip 'KM?

6. Yum perymoetbes Bucora Marpuili [ KM?
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JlabopaTtopna poGora Ne 6
HocaigskeHHs cTiiKkocTi BUcagkeHHs npu mTamnyBaHHi Ha KM

MeTta po060TH. BUBUUTH XapaKTep Tedil MeTaay IpH IITaMITyBaHHI BUca-
JDKeHHSIM, TepeBIpUTH Ha MPaKTHUIl MpaBHiia BUCAKEHHS Ta BUSBUTH 3aJleXkK-
HICTh CWJIM BUCAJ[KEHHSI BiJ] X0y TOB3YyHa Ipeca.

Kopotki TeopeTuuni BizomocTi

IIpu po3poOLi TEXHONOTIYHOr0 MpoLecy TaMITyBaHHS Ta KOHCTPYIOBaH-
Hi iHcTpyMmeHTa 7151 ' KM kepyroThcsl TAKMMU MpaBUJIaMH BUCAIKEHHS.

1. Slkuo nOoBXKMHA YaCTUHU MPYTKA, 110 BUCAKYETHCS MEHILE TPbOX Jli-
aMeTpiB 3aroToBKH, TOOTO |, <308 , TO MOXJIMBO BUCAJUTH MPYTOK 3a OJUH X1

Ha Oynbsikuii giametp (puc. 6.1).

Pucynok 6.1 -Cxema sucadowcenns

2. Slkmo |, - 30, To 32 OUH XiJ MOB3yHa MAIIMHU MOXJIMBO BHCAIUTH
MPYTOK Ha aiametp d, < 13[0d .

3. Sxmo |, > 30d , BUcamkeHHs: poOuThes Ha d, < 13[d , To BiJIbHA YacTHUHA
MpyTKa, 10 BUCTYIIA€ 3 MATPHUIll He TTIOBUHHA T10 JOBXWHI MTEPEBUIILyBaTH OJTHO-
ro gaiametpa d BUXiTHOI 3arOTOBKH.

IIpu BHCamkXeHHI HA KOHYC pO3MipH KOHIYHOI MOPOXHUHU BCTaHOBIIIO-
IOTh BUXOJISTYU 3 YMOBH TPAHUIHOJIOIYCTUMOTO OCa/PKeHHS 0e3 BUTHHY MPYTKa.

dlZT}d
|
|
|
|
|
|
|
|

Di= 81\'d e

L1
le

Pucynok 6.2 -Cxema nepuioco HabopHo2o nepexody Ha KOHYC
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JliaMmeTp MEeHIIIOi OCHOBHU:

d, =dln,;
1, =105+ 005[(k-1),

ne K - Homep nHaGopHOro nepexony.
JliameTp O1bI110T OCHOBH:

D, =dlg;
£ =& = 174- 0020/(35- ] - (35-¢ ) .

I[OB)KI/IHa KOHIYHOTO CTOBLICHHA IIpU BI/IC&,Z[)KGHHi:

_382[ulvV,
* Di+di+Dd’

ne U - koedinienT 3anmacy npoctopy [2, ctop. 278,1abn. 12],V, - 06’em
YaCTHHHM MPYTKa, 10 BUCAIKYETHCS.

Jliist Apyroro, TpeThoro. ... i K-ro mepexozis.

Dixa

EL 30l I _ -1
1z a] -

lk

Lt

Pucynox 6.3 -Cxema K—zo naboprnozo nepexody

q _ Dy + )
(k—l)cp 2 ’

W | =2+ 0010d,

P

Sxio @Y > ll//(k_l)J , To HeoOXimauii K -it HaGop.
JliaMeTp MEeHIIIOi OCHOBHU:

d.=d
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7, =105+ 005[(k -1) |

JliameTp O1bI110T OCHOBH:
Dk = d(k—l)cp [Ek ;
ex = &1 = 174~ 0020435~ [ () )P - (35~ wues) -

I[OB)KI/IHa KOHIYHOTO CTOBLICHHA IIpU BI/ICEI,I[}KCHHi:

382V,
“ D2+d2+D.d,’

ne U - koedimieHT 3amacy npocropy [2, crop. 278,tabdn. 12].
IHocigoBHICTH BUKOHAHHS PO0OTH

1. [{uniaagpwdHi 3pa3ku 31 CBUHITO AilaMeTpoM 21 MM i JOBXXKHHOIO YacTH-
HHU IpYyTKa, L0 BUCaIKyeThed | <30d, | >~3[0d, moertamHo 3a YOTUPHU HATHUC-

KaHHS AedopMyBaTH B IITaMITl Ha JiaMeTp BUcamkeHHs 361 28 MMm. BukoHnaru
€CKi3H MMOeTAITHOTO Ae(OpPMYBaHHSI 3aTOTOBKH.

2. [Ticast KO)KHOTO HATUCKY HEOOX1IHO 3HSATH MOKAa3aHHS 13 CHUJIO BUMIpPIO-
BaJIbHOTO TPUCTPOIO BUIPOOYBaJIbHOI MAIIMHU Ta 3aHECTH B Tabnuio 6.1 cumy
nedopmyBaHHS P 1 BeTWYUHY OOTHCKY 3a OJIHE HaTUCKaHHS Al .

Tabnuysa 6.1 —Pesynomamu excnepumenmanbHux 00CaiodceHsb

Bucora yactuamu O0THCcK

] )E = . Q—T §

§ z| 2 3paska ska Buca- | Al, Mm aé Sl e| & 2 - o £

gl = g JDKY€EThCS TiCIs SES| ¢ g g E =
o

= — 00THCKy |, MM > ° A S5 3 =

BlwN|[RP A W(NFP[ A WINFP| Hatrekad-
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B nmpumiTkax Bkazatu Xapaktep (pOpMO3MiHH 3aroTOBKH (HehopMyBaHHS
— 0e3 BUTHHY, 3 BATHHOM, 3 YTBOPEHHSIM 3aTUCKY).
3. BcranoBuTu abcommoTHyY nedopmariito 3a HaTHUCK:

SAL =1, -1,

8

2AlL, =1, -1, nuT.n.
4. BcTaHOBUTH BiIHOCHY AedopMallito 3a HATUCK:

=%Iiﬂ0(%.

8

5. [TobynyBatu rpadivHi 3aJIeKHOCTI CUIU TedOpMyBaHHS BiJ BIJIHOCHO-
ro CTyIeHs nedopmariii:

P=f(e).

6. OnucaT OTpUMaHi pe3ynbTaTd (HOPMO3MIHHM 3aTOTOBOK 3 TOUKU 30Dy
npaBui BucamkeHHs Ha ['KM.

KoHTpoJsbHI nUTaAHHSA

1. SlkuM TOBHMHHO OYyTH CITIBBIJIHOIIEHHS JOBXWHU YaCTHHU 3arOTOBKH,
10 BUCAKYEThCS 1 11 laMeTpy JAJisi OTpUMaHHs CTOBILEHHS OyAb SKOro Jiame-
TPy ?

2. IlpaBuiio BUCAHKEHHS B MaTPHIII.

3. YTouHeHe MpaBWJIO KOHIYHOTO BUCAKCHHSI.

4. Ha sxuii qiamMeTp MOXJIMBO BUCAJIUTHU 3arOTOBKY 3a OJIMH pa3, SKIIO
KoeiIieHT cTifiKOCTI BUCaKeHHs Oibie 37

5. Ski ocobnuBOCTI OyJe MaTH MOKOBKA, SIKIO BOHA Oylia oTpuMaHa BH-
cakeHHsM Ha ['KM 6e3 moTpuMaHHs paBUJl BUCAIHKEHHS ?

6. SIKi TUTIM TTIOKOBOK BUTOTOBIISIIOTHCS HA [ KM?

/. HaBecTn OCHOBHI 3aJIe’)KHOCTI JJIi BCTAHOBJICHHS PO3MipiB KOHIYHOT
MOPOKHUHU HAOOPHOTO Mepexo.y.

8. Cnocib kpimnenHs iHctpymeHTy [’ KM.

20



JlabopaTtopna poGora Ne 7/

Joc/tiakeHHsI BIVIMBY KYTa CKOCY TOPISl 3arOTOBKH HA CTiHKICTh MpH BU-
camxenni Ha 'KM

Meta poGoTH. BUBUMTH BIUIUB CTaHy TOPIISI 3arOTOBKH NP BUCAHKCHHI
Ha SKICTh i1 (OPMO3MIHH.

KopoTki TeopeTnyHi BizoMmocTi

[Tpu po3poOiii TEXHONOTTYHOTO Mpolecy BUcakeHHs 3arotoBku Ha [’ KM
0CcO0MBY yBary HeoOXiJHO MPUAUIATUA CTaHy TOPLS 3arOTOBKHU. 3 MPAKTUKHU Bi-
JIOMO, 110 BeJIMYHMHA KyTa CKOCY Ha TOpIIl MpyTKa HEraTUBHO BIUIMBAE Ha SIKICHE
(bopMO3MiHEHHS 3aroTOBKHU. 31 30UIBIIEHHAM KyTa CKOCY TOPIIS MpYyTKa 3MEeH-
IIy€ThCS KOeDIMieHT CTIHKOCTI BUCAIKEHHSI, 1110 301IBIIIY€E KUIBKICTh MEPEeX0/IiB
mTamMnyBaHHs. J[1s BU3HAYeHHS WOTO BENMYMHUA KOPUCTYIOTHCS HACTYITHUM
rpagikom (puc. 7.1).
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Pucynok 1.1 —3anesicnicmo 0onycmumoi 0084HCUHU NPYMKA, WO BUCAONCYEMBCA
6i0 1i0eo diamempy ma 2eomempii mopys 3azomosxu (1 —=2°, 2 - y=2-6%

VY ToMmy BUMajKy, SKIIO HE KOPUCTYBATUCS TAHUMHU PEKOMEHJAIISIMU T0-
KOBKa, [0 OTPUMYETHCSI BUCA/KEHHSIM MaTUMe HEeCUMETPHUYHE PO3TalllyBaHHS
BOJIOKOH, 1[0 HETAaTUBHO B1JI0OPa3UTHCS HA MEXaHIYHUX BIACTUBOCTSX BUPOOY.

IMocaigoBHiCTH BAKOHAHHA POOOTH

1. I{uniaapudHi 3pa3ku BUTOTOBJIEHHI 31 CBUHITIO AlaMeTpoM 21 MM, J0B-
JKUHOIO YaCTHHHM, 10 OyJe BHUCAIKYBaTHCh, |, =250 1 KyTOM CKOCY TOPIIS

a=5°, 10 i 15’ moeranHo 3a 4OTHPH HATHCKY Ae(OPMYIOTH y IITAMIT HA ia-
MeTp BHcaJDKeHHs 28 MM. BuKkoHaTH ecki3u moeTamHoro aedopMyBaHHS 3aro-
TOBOK.

2. [Ticns K0XHOTO HATUCKAaHHS HEOOX1THO 3HATH MOKa3aHHS 3 CUJIO BUMi-
PIOBAJILHOTO MPUCTPOIO BUIPOOYBAIbHOI MAIIMHU Ta 3aHeCTH B Tabauiro 7.1
cuy aedhopMyBaHHS P 1 BeIWYMHY OOTHCKAaHHS 3a OAWH HATHCK Al . Y mpumirt-
Kax BKa3aTu xapaktep (pOpMO3MiHU 3aroToBKHU (nedopMyBaHHs — 06e3 BUTHHY, 3
BUTMHOM, 3 YTBOPEHHSM 3aTHCKY).
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Tabnuysa 1.1 —Pe3zynomamu excnepumermanbHux 00cniodceHsb

Bucota vactu- OO0THCK

S = Z‘ 1 "II,_': <
5|z 2 § HY NpyTKa, wo | | Al,mm | £ 3 ol & & T| &

o |1 ‘=
o8| 2| 2| § sucamxyersca | £ G2 g% s 2 S
o S o) fas] . N S = = 1) 5 = A~ ~
= — | T micus oOTuc- S S= S 53 &
- '8 & B

KaHHA |, MM

AIWINRFRPIRARWNRERPRARWDNPEF

3. BcranoBnenHs abcomroTHOT fedopMmaliii 3a HATUCK:

AL =1, =1g;
AL, =1, -1, urT.n.

4. BcTaHoBIeHHsI BiTHOCHOI nedopmariii 3a HaTHUCK:

£=%LELOO%.

8

5. I[TobynyBatu rpadivuHi 3aexHOCTI cHin JehopMyBaHHS BijJ BiJHOCHO-
ro CTyIeHs Aedopmariii:

P=f().

6. Onucatu oTpuMaHi pe3ysibTaTh (GOPMO3MIHU 3arOTOBOK 3 TOUKHU 30PY
npaBui BucamxkeHHs Ha ['KM.

KouTpo/bHi nuTaHHS
1. Ha 1o BrimBae reoMeTpist TOPIISI 3aTOTOBKH, 110 BUCAKYETHCS ?
2. 1o Take kKoediIieHT CTIMKOCTI BUCAHKEHHS ?

3. SIkuM YMHOM MOXKJTMBO 301TBIIATH KOE(DIIIEHT CTIMHKOCTI BUCAKSHHS ?
4. Bunu O6paky 1 IpuYrHY HOTO MOSABIEHHS Ipu mTaMiryBaHHi Ha ['KM.
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