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BCTYII

JlaboparopHi poGotn 3  jguciuiulind  «KOHCTpyroBaHHS — Ta
BUTOTOBJICHHS IIITaMIIB» € CIIOJIyYHOI JIAHKOK MDK TEOPETHYHOI Ta
MPAaKTHYHOIO ITiATOTOBKOIO CTYICHTIB. BOHM 3aKpiIUTIOIOTH Ta OTINOIIOIOTH
TEOPETHYHI 3HAHHSI, CIPHUSIIOTH PO3BUTKY y CTYJICHTIB HABHYOK CaMOCTiHHOI
po0OTH, YMIHHS aHaTI3yBaTH HUISXY BUPIIICHHS TIOCTABJICHUX TEpe]l HUMU
3aj1a4, pOOMTH BUCHOBKH 32 pe3yJIbTaTaMH JIOCIi/IiB.

[epen BUKOHaHHSAM KOXKHOI J1abopaTopHOT poOOTH CTYJEHTH MalOTh
CaMOCTIHO BHBYMTH OCHOBHI TEOPETHYHI IMOJIOXKEHHS 32 TEMOIO POOOTH,
BUKOPHCTOBYFOUHU MaTepiall JICKI[if Ta pEeKOMEHIOBaHY JITepaTypy.

[NounHaetbcst aboparopHa poOOTa BHUBYEHHSAM METOJIUKH i
BUKOHaHHs. CTyJeHTH 3HAaHOMIIATHCS 3 OYyJIOBOKO CTaHa, HMPUHIAIIOM il
mramiia, TeXHi‘IHI/IMI/I BUMOramMm OO0 HbOI'o, BHUKOHYIOTH KPCCICHHA
3araJbHOTO BHJIy Ta €CKi3H OKPEMHX JIETANIeH, Ha SIKHX BKa3yIOTh iX pO3MIipH,
TeXHOHOFiIO 1X BUTOTOBJICHHS.

Onepxani  pe3yiabTard, 1X  OIpAIIOBAaHHSI Ta  BHCHOBKH
0(OPMITIOIOTECS. B 3BiTi, SKAH Mae BIOIOBINATH METOAWMYHHM BKa3iBKaM
1010 0(OPMIICHHS HABYAJLHIX MaTepialliB.

CryneHTy IO3BOMSETHCS BHKOHYBATH JabopaTopHi poboTH TiCs
THCTPYKTaXy 3 TeXHIKH Oe3neku B Jadoparopii kabeapu OMT. IHcTpyKTaxk
MPOBOJUTh BHKJIA/a4, MPOBEJICHHA HOTO PEECTPYETbCI B IKypHaNi 1
MIATBEPHKYETRCS TIANHCAMA CTYACHTIB 1 BuKiIamada. CTymeHTH M0 HeE
MPOUNUIA 1HCTPYKTOK 3 TEXHIKM OE3MeKw, 10 BHUKOHAHHSI poOIT He
JOITyCKaroThCs. Brumodatn oOmafHaHHA 1 TpaIfoBaTd Ha HHOMY CTYJEHTH
TTOBMHHI TUIBKM TiJ HalIOM BHKIamada abo 3aBimyBada jJabopaTopiero.
[Ipn BukoHaHHI POOOTH Tpymoro (He Oumbie 4-6 CTYIOCHTIB) Ha TMpeci
TTOBMHHA TIPAITIOBATH TUTBKH OJIHA JIFOIWHA, 1HIII ITOBHHHI 3HAXOJUTHCH HE
omxde 1-2 MeTpiB Big mpeca.

B ycix Bumagkax , KOIM CTYAEHTY IIOCh HE3PO3YMiJO, BiH MTOBUHEH
3BEpTaTUCs JI0 BUKJIagada abo 3aBmyBaqa na60paTop1€}0 Hpn BUKOHaHHI
poOOTH CTyIEHT He TOBHHEH BiJBOJIKATHCA CaM 1 BiJJBOJNIKATH 1HIIHMX
CTYJCHTIB.



JABOPATOPHA POBOTA Nel
BU3HAUYEHHSI OCHOBHUX ITAPAMETPIB TA
BUBYEHHS KOHCTPYKIII PO3’€JHYBAJIBHOT'O IIITAMIIA
MMPOCTOI JIi

Mera: BUBYHTH THIIOBY KOHCTPYKIIiIO PO3'€IHYBAIBHOIO IITaMIIa,
HaOyTH HABHYOK HAJIAroJHKyBaTH IITAMII, OL[IHFOBATH HOTO MPUIATHICTb.

1.1 3araabHi TeopeTn4Hi BizoMocTi

[tamrnu, B SKUX TOTOBI BHUpOOW 4M HamiBpaOpUKaTU OJCPKYIOTh
MOJITOM 3aroTOBKM Ha JBI a00 Oulblle dYacTWH, HaidJacrime
3aCTOCOBYIOTHCS B XOJIOAHOMY JIMCTOBOMY IITaMITyBaHHi. [l0 IIUX MITaMITiB
HaJIeKATh UITAMIK JUIs BUPYOaHHs, NMPOOWBaHHS OOpi3aHHS, BiJpi3aHHS,
3aumiieHHsA. llltamMnu, B SKMX BUKOHYIOTH OJHY OIEPAallif0 Ha OJHIM
MO3UIll 3a OJUH XiJ MOB3yHA HaJeKaTh M0 InTamiiB mpoctoi mii. Taki
IITaMIId  3aCTOCOBYIOTH B MaJOCEPIHHOMY BHUPOOHMIITBI 3 PYYHOIO
MO/Ia4Yel0  3aroTOBKM, KOJHM HEOOXiMTHO 3MEHIIMTH BHUTpAaTd Ha
BUTOTOBJICHHSI IHCTPYMEHTYy, Ta Yy BEIMKOCEPIHHOMY 1 MacoBOMY
BUPOOHMIITBI, KOJIM 3aCTOCOBYIOTh aBTOMATHYHI MOJIa4i UM IITaMITyBaJIbHI
aBTOMaTH. B OCTaHHROMY BHNAAKY TPYIOMICTKICTh IITaMITyBaHHSA
MPaKTUYHO HE 30UIBIIYETHCS, KOJM POCTE KUIBKICTH  Oleparfii
MTaMIyBaHHSA, a HAMIHHICTH iX poOOTH MiABUITYEThCA. CIPOITYETHCS
TaKOX HaJaJlKa MITaMIIiB Mepe;] IMTaMITyBaHHSM.

TumoBuii mTaMI, SKUA 3aCTOCOBYIOTh Y CEpIHHOMY BHPOOHHIITBI,
Mae 6710k Ta makeT. [lo cKiraay makera BXOAATH:

m po0oYi yacTHHM (MATPHIIi, ITyaHCOHH, HOXI1), 5IKi Oe3ITocepeIHb0
neOpMyIOTh  3aroTOBKY,  3a0e3ledylodyd  BHKOHAHHS  OIeparii
IITaMITyBaHHS;

m Qikcyrodi Aerani (HampaBisAodi IJIaHKH, TpadapeTH, GpikcaTopw,
YIIOpH), SKi 3a0e3NMeuyioTh HEOOXiIHE ITOJOXKEHHS 3aroTOBKH BiTHOCHO
poOoUYMX YaCTHH: MIPHU BUKOHAHHI ONepallii;

W jeram, SKi 3a0e3MeuyroTh MPUTHCKAHHS YacTHH 3arOTOBKU YU
BHJIAJICHHST JeTali Ta BiXOMiB i3 mTamIia (MPUTHCKaYi, BUINTOBXYBadi,
3HIMAaYi Ta iH.);

W JleTali, AKi 3a0e3MeuyroTh KPIIJIeHHS BKa3aHWUX BUINE JETaneld B
67011 un MixK co0010 (MaTpuLeTpUMay, IyaHCOHOTPUMay, TBUHTH, IITUDTH
Ta iH.).



Bbnok 3abe3neuye HeoOXinHE MOMOKEHHSI PYyXOMUX POOOUUX YaCTHH
MakeTa BiZHOCHO HEPYyXOMHX, KpilUleHHs mramna Ha mpeci. Ha puc. 1.1
HaBe/IeHa TUTIOBA KOHCTPYKIIisl OJIoKa mTamna B 300pi. biok cknamaerbes 3
HWKHBOT TUTUTH 1, BEPXHBOT IJTUTH 2, HAMPSMHUX BTYJIOK 3, 5 1 HAMPSIMHHUX
KOJIOHOK 4, 6 1 XBOCTOBHKa 7.

G | ‘

Pucynok 1.1 — brok mrammna

CranmapTHHA OJIOK XapaKTePHU3YEThCSl HACTYITHHMH ITapaMeTPaMu:

B HaMOLIBIIOI0 Ta HAHMEHIIIOK 3aKPHUTOI0 BUCOTOIO ITAKETa;

® po3MipaMu pPo0od0i 30HH OJI0Ka;

B HaWOLTBIIO0 Ta HAHMEHIIIOK0 3aKPUTOI0 BUCOTOIO 0JI0Ka;

® po3MipaMu OJIOKa B ITJIaHi.

Po3mipu oTBOpiB Ta 3arauONIeHp B IUIMTAX IS KPIIUICHHS TaKeTa,
BHJIIJICHHS JieTalleld Ta BiXOJiB BUKOHYIOThH Tiepe]] 30MpaHHSIM YH TIiJ] 4ac
30MpaHHA IITaMITa y BIAIOBITHOCTI 3 KpecIeHHsIMH Ha 11i fetani. ®opma ta
pO3MIpH WX €IIEMEHTIB TUIAT 3aJIeKAaTh BiJl KOHCTPYKII 1 po3MipiB meTaii,
M0 IITAMIYETHCS B KOHKPETHOMY IiTammi. Po3Mipu Ta MOJIOXKEHHS
XBOCTOBHKA BHM3HAYAIOTh NPU KOHCTPYIOBaHHI IITaMIa y BiAMOBITHOCTI 3
BUOpaHUM 00JIaAHAHHIM, (OPMOIO 1 PO3MipaMu JeTali, U0 MTAMITYEThCS.

[ramn B miloMy MOXKHAa  XapakTepH3yBaTH  HACTYIHUMH
napameTpamu:



W 3aKpPUTOIO BUCOTOIO H,, , B MiiMeTpax;

E po3MipaMHu IITamIia B IUIaHi, B MUTIMETPaXx;
m giamerpoM dy Ta BUCOTOIO XBOCTOBHKA Ny , B MiliMeTpax.

Kpim Toro, Ha 30upaibHOMY KpeclieHH1 BKa3yIOTh MOJIEINb Mpeca, Ha
SIKOMY 3aCTOCOBYETHCSl JaHMH IITaMIl, TOBIIMHY Ta MapKy Matepiany
JeTalli, TEXHOJOTiYHE 3YyCHJUIA INTaMIyBaHHS, a TaKOX IMPUBOJSITH
orepalliiHui ecKi3 JieTani 4u Ha miBQaOpuKaTy Micsisi BUKOHAHHS Oreparii
B JaHoMy Intamii. [HKOJIM TIOKa3ylTh €CKi3 3aroTOBKH, sKa
BHUKOPUCTOBYETHCS B IIITAMIITI.

BaxJIMBUM TEXHOJIOTIYHUM MOKa3HUKOM PO3'€THYBAILHHUX INTAMITiB
€ liaMeTpalbHUI MPOMIKOK Mi’K MaTPHUIICIO Ta MyaHCOHOM

z=d M — d I7

ne dyy - po3mip OTBOPY B MaTpHIli, MM;

d ;7 - BIINOBIAHUIA PO3MIp ITyaHCOHA, MM.

Llefi mMpOMIXKOK 3aJI€KUTh BiJi MapKHd Ta TOBUIMHUA MaTepiajiy, IO
mTaMnyeTbes. J[msg KoXHOTO Marepialy B CHEIIaTbHHX — JIOCIHiIax
BUSIBIIAIOTh 3HAYEHHA ONTHMAIBHOTO MPOMIKKY, KOIW TIOBEPXHS
po3'eqHAHHS Ma€ JIUIIE OJWH OJUCKYIHHA TOSICOK, a pO3'€JHAHI YaCTHHH HE
MalOTh BUAMMUX 33IUPOK.

B rmoBigkoBiff JiTeparypi 3 JHCTOBOTO INTAaMITyBaHHS 3BHYANHO
BKa3ylOTh HaiiMeHIle 3HA4YeHHS ONTHMAaJIbHOTO 3a30py [UIS JAaHOTO
Marepiany. bBimeIm 3py9HO B NIHOMY BHINAAKY BKa3yBaTH BiTHOCHHH
OTNITUMATBHUHA TTPOMI’KOK

m=1z/S

Iie S - TOBIIMHA MaTepiady, MM.

Ha puc. 1.2, ax npukiam, moka3aHO THIIOBHH IITaMII ITPOCTOT Iiil T
BupyOanHsa. Illtamm Mae: HOpMaiizoBaHHK OJOK 3 JiarOHAIBHHM
pO3TallyBaHHSIM HAMPSIMHAX BY3IiB KOB3aHHS; HaKJIaJHy MATPHIO 3, sSKa
BCTaHOBITIOETHCS HA HWKHIO TUIMTY 2 0€3 Bpi3yBaHHS; )KOPCTKUH 3HIMay 5;
BHpYOHUIT myaHCOH 1, 110 MIITBHO MPUMACOBAHUMA 10 MTyaHCOHOTpUMava 6
Ta 3a(ikCOBaHMI B HHOMY 3a JIOTIOMOTOK0 OypTHKIB; HANPsAMHI IIaHKHU 15,
17 ta mepenmHiii TpuOKOBWH ymop 4 s IO3WIIOHYBaHHS ITaOW MpH
mramiyBaHHi. [licas ycraHoBneHHs mTabu TpeCyBaJbHUK HATHCKYE
HOTOI0 Ha MeAanb, Mpec CHpalboBYye, Pe3yIbTaTOM YOro € OJUHOYHUH Xix
nos3yHa. [Ipyu Xoxmi moB3yHa BHHU3 3IiMCHIOETbCS BUPYOyBaHHS (irypHOi
neraii i3 mTabu myaHncoHoM 1. Jletanb BHITyYa€eThCs 13 IMITAMITA 32 paXyHOK



rpaBiTaliiHOI CHIIM KPi3b MPOBaJbHI OTBOPH B MAaTPUL 3 Ta HWKHIH IUIMTI
2. B kpallHbOMy HMKHHOMY TMOJIOKEHHIO TIOB3YHA BiAXiJ BiJ mITabW MIlTHO
TpUMaETbcs HaBKono myaHcoHa 1. Ilpm xoni moB3yHa Bropy Biaxin
MiJIMaeTbCsl pa3oM 3 IMyaHCOHOM JI0 3HiMaua 5 i 3yNHHSEThCS, a TyaHCOH
MpoAOBXKYye mojansmmid pyx. Came 3a paxyHOK LIbOTO BiJHOCHOTO PYXY
B110yBa€ThCs 3HIMAHHS BIIXOY Bijl mTabu 3 myaHcoHa 1.
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1 - myaHCOH; 2 - HIDKHS TJIATA; 3 - MAaTPUIL; 4 - IepeHil ymop;

5 - )KOpCTKHi 3HIMaY; 6 - TyaHCOHOTpUMAY (epkaBka); 7, 8, 14, 18 - rBuHTH;
9 - xBoctoBuk; 10 - Bepxus umTa; 11, 19 - mmudTh; 12 - Brynka; 13 - konoHKa;
15,17 - manpsimMHi TUTaHKY; 16 - ONOpHA MUTaHKa

Pucynok 1.2 - ltamn quist BupyOyBaHHS



1.2 MarepiaabHe 3a0e3ne4eHHs

1. Pos'ennyBasnbHi mTamMnu A5t BAPYOKH, TpOOMBaHHS, 0Opi3yBaHHS.

2. CirocapHu#t IHCTPpYMEHT [Tl 30MpaHHs Ta pO30UpaHHS ITaMITiB.

3. ITHCTpyMeHT IS BHUMIPIOBAaHHS: JIiHIMKA, MITAHTEHIUPKYJb,
MIKpOMETp, IIYIL

1.3 Mops10Kk BUKOHAHHS POOOTH

1. I'pyna po3OuBaeTbcs Ha Opuragu A0 ceMH CTyaeHTiB. KoxkHil
Opurajai MmiJ HarsIOM BAPOOHHYOr0 MaHCTpa Ta BHUKIJIAJAadyiB MOBHICTIO
po3i0paTH CBiii HITAMII.

2. BukoHaTH ecki3 IyaHCOHA, MaTpHIll Ta BKa3aHUX BHKJIaIaueM
nerajei mramna. Ha eckizax poOounMx 4YacTWH TOKazath ¢GopMmy Ta
pO3MIpH JeTaji 1 OTBOPY, AKI MOKHA OJIEPIKATH B I[bOMY IIITAMIII.

3. Bu3HaUMTH TNPOMDKKH MiX ITyaHCOHOM Ta MAaTPHICIO B
XapaKkTEepHUX MICISIX KOHTYpY jaetani. Jlani 3anectu no tabmmii 1.1.

Tabmuts 1.1-Po3mipy TpOMIXKKIB MiX ITyaHCOHOM Ta MaTPHIICIO, MM

Po3mip Po3wmip IIpomixkok | Po3zmip Po3mip | IlpumiTka
MaTpHIli | ITyaHCOHA JleTai OTBOPY

4, BUKoHATH CKJIamadbHEe KPECIeHHS MmTaMia (ecKi3) 3 HeoOXiTHIMHI
nepeTnHaMu Ta BujamMu. Ha HhOMy BKa3aTu po3MipHu XBOCTOBHKA, 3aKPUTY
BHICOTY, PO3MIpH IITaMITA B TIJIaHi.

5. Cxnactu cienmdikalliro 1o mramiia.

6. CxutacTu mramrl.

7. YCTaHOBHTH CKJIAJCHUH ITaMI Ha IIpec, MiATOTYBaTH HOTo 10
IITaMITyBaHHS, BIAIITaAMITyBaTH OAHY NeTallb. 3a SKICTIO JIeTalli 3pOOHTH
BHCHOBOK TIPO TMPHUAATHICTh IITamMma JUig INTAMIyBaHHS JeTaleil i3
3aroTOBKH, 1110 3aCTOCOBYBAach.

8. Ckiact 3BiT, B IKOMY BKa3aTH THIT HITaMIa, HOT0 MpU3HAYECHHS,
OynoBy, npurnuI Aii. [Ipu onmcanHi mocuIaTrcs Ha BUKOHAHI €CKi3H.

1.4 KoHTpOJIBLHI 3anIMTAHHS
1. Sk BrumBae 3arnuOJieHHS MMyaHCOHAa B MAaTPUII0 HAa 3HOLICHHS
yaHcoHa?
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2. Sk BuOpatm 3arnuOieHHsS MyaHCOHAa B MAaTpUIIO MpU
HaJIaro/KyBaHHI mrammna?

3. Sk BIUIMBAIOTH PO3MIpH MATPHIIi Ta TyaHCOHA HA SIKICTh JeTajeH,
110 MTaAMITYIOTHCS?

4. SIx BUOMpAIOTH PO3TAIIyBaHHS XBOCTOBHKA BIJIHOCHO KOHTYPY
nerami?

5. SIk 3aKpiIUTIOIOTH IITaMI Ha mpeci?
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JABOPATOPHA POBOTA Ne2
BU3HAUYEHHSI OCHOBHUX ITAPAMETPIB TA
BUBUYEHHSA KOHCTPYKIII PO3'€JIHYBAJIBHOI'O IITAMITA
MOCJIIOBHOI A1i

Mera: 03HAHOMHUTUCH 3 KOHCTPYKII€IO INTaMIia, HAOYTH HaBHUYKY
BHU3HAYATH MMOKa3HUKH [ITAMIIA.

2.1 3araabHi TeopeTnyHi BizomMmocTi

st BUTOTOBIICHHSI JieTaneil Ta HamiBaOpuKariB, sSiKi MatOTh OTBOPH,
noTpiOHO 3aCTOCOBYBAaTH BUPYOKY, KOJHM OJEPXKYIOTh 30BHIIIHIA KOHTYD
BHUPOOY, 1 TPOOUBKY OTBOpiB. YacTo Taki JieTani BUTOTOBISIIOTH B IIITAMITIAX
MOCJIIIOBHOT i, B SKHMX CIIOYaTKy NpOOMBaIOTH 3a OJUH abo0 KilbKa
po0OYHX XOJIiB IMOB3yHA IIpeca OTBOPH, a MOTIM BUKOHYIOTH BUPYOKy. [Tpu
KO)KHOMY XOJIi MOB3yHa 3arO0TOBKA MEPEMIIIAEThCS BIMHOCHO IITaMIia Ha
IIEBHY BEJIWYMHY, SKy HA3WBAIOTh KpokoM Tmozxadi. KokHa omeparris
BUKOHYETHCS Ha CBOIM MO3MIli. TakMM YHMHOM, INTAMI TOCTIOBHOI €
0araTomo3uIliHHUM. 3arOTOBKOIO TIPH TaKil CXeMi IITaMITyBaHHS € CMyTa
abo cTpiuka TEBHOI TOBIIMHU 1 MUPHHHU. J[OBXXKWHA 3arOoTOBKH MOXE
3MIHIOBaTHCh. 3aCTOCOBYBATH TAaKy CXEMY INTAMITYBaHHS IOLLUIBEHO, KOJH
13 OHOI 3aTOTOBKHM MOKHA OJIeP’KaTH 3HAYHY KUIBKICTh BHPOOIB, TOMY IIIO
IITaMIIyBaHHS i3 HOBOi 3arOTOBKH IMOYMHAIOTH HA TEPIIIA MO3WII, a Ha
HAaCTyIHUX IIO3WIIISIX ormepallii OyIyTh BHKOHYBAaTHCh dYepe3 IIEBHY
KUTBKICTh KPOKIB TTogadi. JIoku 3aroToBka HE MEPEMICTUTHCS Ha OCTAHHIO
TIO3MIII0, 1€ BHKOHYIOTh BHPYOKYy, TOTOBHX BHPOOIB HE OAEPKYIOTh.
HeoOximHa KiIBKICTh XOIiB, MO0 BIAMITAMITyBAaTH BCi BHUPOOH i3 OIHI€l
3arOTOBKH, CKJIaJa€e

m=n+k
Ie N - KUTbKICTb BUPOOIB 13 3arOTOBKH;
K - KITBKICTh MO3UIIIN B IIITAMITI.

[laker mTamma mMOCHiZOBHOT nii Mae JAeTami YW MPHUCTPOi, SKi
3a0e3MeuyIoTh MOTPiOHE pO3TallyBaHHS BHYTPIIIHIX KOHTYPIB (OTBOPIB)
BiTHOCHO 30BHIIIHBOTO, @ TaKOX MPHUCTPOi, SKi 3a0e3MedyIOTh YITKY
(ikcariro 3aroTOBKM Ha KOXHIM TMO3WIii B IOYAaTKOBUU Tepiox
LITaMITyBaHHsI 3aroTOBKU. Po3'eiHyBanbHI MTaMIM NOCHiAOBHOL Aii Ait0TH
3 TEepeKHJIaHHAM CMYTH 4Yepe3 KPOKOBUH ymop abo 0e3 mepeKuIaHHA.
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KoHcTpykiiss 3 mepekngaHHSIM CMYTH 3aCTOCOBYETHCS 3BHYAMHO MpH
HEBUCOKIH TOYHOCTI mTamnyBaHHs. Komu kpokoBuit ymop He 3abe3neuye
HEOOXiIHy TOYHICTh PO3MIpiB, TO JOJATKOBO 3aCTOCOBYIOTh Ha OCTaHHIM
no3utii ¢ikcatopu. DikcaTopu 3aKpiILIIOIOTE y BHPYOHOMY ITyaHCOHI.
Bonu BXo#ATh B OTBOpH, OJiepKaHi Ha MOMEpEeNHiX MO3UIIIsAX, 1 OCTATOYHO
(iKCYIOTh 3arOTOBKY Ta OTBOPM BIJHOCHO pOOOYMX YAaCTHH Makera.
[epetnn pobouoi wactuHu (ikcaropa Bimnosigae Gopmi oTBOPY, B AKHIA
BiH TOBHHEH BiMTH. PO3Mipu LOro MeEpeTHHY MYyCSTh 3a0e3MeYnTH
HEOOXiJIHy TOYHICTh PO3MipiB BUPOOY Ta BUILHO BXOAWUTH Y BiJAIMOBITHHIA
otBip. [lonepenne QikcyBaHHS cMyTH 3a0€3MeUy€ETHCS KPOKOBHM YIIOPOM.
[Ipu ocraTouHOMY (hiKCYBaHHI 3arOTOBKH CMYTa Ma€ MepeMilllaTHCh TUTbKA
B HalpsIMKy, MIPOTHIIEKHOMY ToJiadi. [le BpaxoByIOTh Ipu BHOOPI JIOITyCKY
Ha PO3MIp MiX KPOKOBHM YIOpPOM Ta POOOYHMM KOHTYPOM BUPYOHOI
MAaTpHIIi.

dikcatopy MOXKyTh OyTH pyxomi i Hepyxomi. Pyxomi ¢ikcaTopu
MOXYTh PYXaTHCh BIJJHOCHO ITyaHCOHa B HAIPSIMKY, SIKHH CITIBIIaJae 3
HATPSIMKOM pyXy IIyaHCOHa. BOHM ONUpPAalOThCS Ha TPYXKUHY, a IX
TTOJIOKEHHST BU3HAYAETHCS CHEI[iaIbHIMH TBUHTaMHU. Pyxomwuii ¢ikcarop
BUKITIOYAE TTONIKO/KCHHS INTaMIIa Y BUMAJAKY MOPYIICHHS MIary TOjadi.
3acTOCOBYIOTECS pyXxoMi (pikcaTopn B OCHOBHOMY IIPH MEXaHi30BaHOMY
ITaMITyBaHHi.

Hepyxowmi (ikcatopu onmuparoThbes Ha TOPENb ITyaHCOHA UM BEPXHIO
mwuTy. BoHn OyBaroTh cTepkHEBI Ta rpuOKoBi. Dikcaropw 3 po3MipoM
po6odoi wactran 10 10 MM MaroTh 3aKpyrieHy, a Oimbine 10 MM - KOHIYHY
3axiHy 9acCTHHY BHCOTOIO 8-12 MM.

Ha mowaTtkoBOoMy CTaHi IITaMITyBaHHS 3arOTOBKH BOHA (DiKCY€THCS
OJTHOPA30BUMHU YIOpaMH. iX KUTBKICTH BIAIOBiNA€ KUTBKOCTI IMOMEPEIHIX
MO3MLIN IITaMIIa.

[Ipn mTammyBaHHI MalMx JAeTajeil 3aCTOCOBYIOTH (DiKCYBaHHS
3arOTOBKHM 3a JIOIIOMOTOI0 KPOKOBOTO HOXa. KpokoBuii Hik Bimpizae
B3JIOBXK 3arOTOBKH TIEBHY CMYXKKY, JOBXKHHA SIKOi JOPIBHIOE KPOKOBIiH
nojadi Ta po3Mipy HOXKa B HAMPAMKY I0Jadi, 3MEHIIYIOYM IMUPUHY
3aroTOBKU. YTIOP, SIKAH PO3MIIIEHHH SKPa3 32 KPOKOBUM HOXKEM, JT03BOJISIE
MOJIATH 3ar0TOBKY Ha BEHUUYHHY KpoKy. IlITaMIyBaHHS 3 KPOKOBUM HOXEM
3a0e3neuye HEOOXiAHY TOYHICTH PO3MipiB wacTo 0Oe3 ¢ikcatopiB. He
noTpiOHe mepeKuJaHHs 3aroTOBKM 4Yepe3 yrnop. AJie BOHO 301IbIIye BTpaTu
Metany. KpokoBuil HiX 3 OZHOT CTOPOHH 4acTO HE JI03BOJISIE BUKOPHCTATH
KiHLIEBY YaCTHHY 3arOTOBKH. SIKIIO B mITammi € J1Ba KPOKOBUX HOXi, TO
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KIHIICBAa YaCTHHA BUKOPUCTOBYETHCS, ¢ BTPATH METaly 30UIBIIYIOTHCS 3a
PaxyHOK CMY3KKH, SIKY Biipi3ae Apyruid Hixk.

Ha puc. 2.1, sk npukiaja, NMoKa3aHO MITaMIl MOCTIAOBHOL il Jyis
BHKOHAHHS TaKUX PO3AUIOBHX OIepalliil sk nmpoOrBKa Ta BUpyOKa. Jleranb
BHUT'OTORJISIETHCS 31 IITA0H.

2
/EH‘.\&\\i T 35

N

1 - XBOCTOBUK; 2 - BUPYOHUI IyaHCOH; 3 MPOOUBHUI ITyaHCOH;
4 - dpikcaTop; 5 - )KOPCTKHIA 3HIMaY; 6 - MATPHIIS; 7 - IPYXKHUHA; § - pa30BHUI YIIOP;
9, 10 - nanpsimui mmanky; 11 - ymop; 12 — myanconorpumay
Pucynok 2.1 - Illtamn mocnizjoBHOT Aii Ui IpoOMBaHHS Ta BUPYOyBaHHA
nerauni "Ilai6a"



14

3 meToro 3a0e3neueHHs CTIHKOCTI iHCTPYMEHTa, MPH MITaMITyBaHHI
nepmoi Aetani mrady Mo3W I[IaHYHOTh Pa30BUM YIOPOM &, nami Imrady
MepeMilllyfoTh 10 mocTiiHoro ymopa 11 Ta ¢ikcytoTs ii momokeHHs
HanpssMHUMU 1iankaMu 9, 10. 3a apyruit pobounii Xif npeca BUpPYOyIOTh
KOHTYp JeTalli yaHCOHOM 2, SKHi Mae Qikcarop 4 3a IOMOMOTH SKOTO
(ikcyeTbCs OCh OTBOPY 3 BiCCIO KOHTYpy. TakuM YHHOM, Ha JTAHOMY
LITaMIIi TTOCIII0OBHOT JIiT IeTajb ITaMIy€EThCS 3a 2 X0/1a Ipeca.

2.2 MarepianbHe 3a0e3ne4eHHs

1. IlITammm nociigoBHOT ii.

2. BumiproBaldbHUI  IHCTPYMEHT: JIiHIMKa, WITAaHTSHIUPKYIII,
MIKpOMETPH, IIYITH.

3. CirocapHu# IHCTPYMEHT.

2.3 Mopsiiok BUKOHAHHS POOOTH

1. IToBHicTIO PO3i0paTH BKa3aHW BUKIIAJa9eM IIITAMII.

2. BukoHatu ecKki3m MaTpuilb, IyaHCOHIB, HOXIB, YIIOpIB,
(dikcatopiB. Ha eckizax mokazatu ¢opMmy i po3mipu poOOYMX YaCTHH
BKa3aHUX AeTajeil.

3. Cknactu 1mrami, 3a0e€3MEYMBINK HOTPIOHE 3arMOJICHHS
ITyaHCOHIB B MAaTPHIIi, BU3HAYUTH 3aKPUTY BUCOTY IIITAMIIA.

4. Bu3HauuTH MMPOMDKKH MK ITyaHCOHaMH (HOXKaMH) Ta MaTPHUIICIO.
Jani 3anectn 10 Tabmwmmi 2.1.

5. BukoHaTu KapTy pO3KpOIO CMYTH, Ha sKiii BKa3aTW IIHPHUHY Ta
TOBITUHY, PO3MIPH IIEPEMUYOK Mi’K OTBOPAMH Y BiIXOi, KPOK ITOAAdi.

6. BukopucToByroun mporpamae 3abesnedeHHs EOM, BupaxyBath
Koe(iIieHT BUKOPHCTAHHS METaly CMYTH Ta IOJIOKCHHS IICHTpa THCKY
ITamIia BiTHOCHO 30BHINTHBEOTO KOHTYPY JETalli.

7. TlopiBHATM TIONOXKEHHS XBOCTOBHKAa INTaMIla 3 HalJAEHUM
LIEHTPOM THCKY IIITaMIIa.

8. BukoHaTH cKIaianbpHe KPeCcIeHHSs ITaMIIa, Ha SIKOMY TIPHBECTH:
THT IITAMIIA;

KIJIBKICTD ITO3MIIIH;
KPOK I0/1a4i;
3aKpUTY BHCOTY IITaMIIa;
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e pO3MipH IITaMIIa B IJIaHi;
® DpO3MipU XBOCTOBHUKA.

Tabmuns 2.1 - [Ipomixkku Mik yaHCOHaMHU (HOKaMH) 1 MaTpHIIEIO,
MM

Ne /it [Tapametp UmncnoBe 3HaYSHHS

=

lupuHa MaTpuii BUpyOHOI

[ITupuHa myaHcoHa BUPYOHOTO

[Ipomixkok rpu BUpYyOIT

HiameTp marpuili npoOUBHOI

JiameTp nmyaHcoHa mpoOUBHOTO

[Ipomixkok npu BUOKMBaHHI

Po3mip HOXa HHKHBOTO

Po3mip HOXa BEpXHBOTO

OO (N[OOI~ |W(N

ITpoMikOK MK HOXKaMH

[E=N
o

Kpok momaui

2.4 KoHTpPO/bHI 3anIUTAHHS

1. SIxi TO3WTHBHI Ta HETATHBHI CTOPOHH MITAMIIIB ITOCITITOBHOT 1ii?

2. SIki 3HIMad4i 3 IyaHCOHIB 3aCTOCOBYIOTH B ILITaMIIaX IIOCIIIIOBHOI
mi?

3. Komu meHTp THCKY INTamia IPAaKTHYHO CIIBIIAJA€ 3 BICCHO
XBOCTOBHKa?

4. Koy miroTh Ha HANPABIIAIOYI KOJOHKHM HAaHOUIBIN TOPH30HTAIbHI
cun?

5. SIK KUTBKICTB MO3HUIIIN IITaMITyBaHHS BIUIMBAE HA MPOAYKTHBHICTh
Tpairi Ta TOYHICTh PO3MIpiB aeTari?

6. SIxuii 3 MyaHCOHIB BUBYEHOT'O IIITaMIIa Ma€ HAMOIIBITy MIIHICTh, &
SIKUU - HaliMeHILy?
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JIABOPATOPHA POBOTA Ne3
BUBYEHHS KOHCTPYKIII INTAMIIA JJISI THYTTSA

Mera: BUBYMTH TUNOBY KOHCTPYKIIIO IITamma IJsl THYTTS, HaOyTH
HaBUYOK HAIaroJKyBaTu IITAMH.

3.1 3araabHi BizomocTi

HltamMn ans THYTTS HaIeXHUTh A0 (OPMO3MIHIOIOUMX, B SKHX
LTICHICTh 3arOTOBKH MU INTaMITyBaHHI HE MOPYHIYeThCs. B HUX THYTH
Halfuacrime HamiBQaOpuKaTy, 3aBYacHO OJiepKaHi B PO3'€THYBAIBHUX
ITaMIIaXx 4Y¥ Ha HOXWLAX. [ OJOBHUM 4YHHOM B OJIHOMY IITaMIIi
BHUT'OTOBJISIFOTH BUPOOM 3 OJHOK YM JIBOMA JiHiSMH THYTTs. [erami 3
OUTBIIOI0 KUTBKICTIO TEPErHHIB INTaMIYIOTh 3a JIEKiIbKa IepexoiB, B
KOXKHOMY 13 SIKMX OJCpPXKYIOTh OIWH YW JBa KyTH. [IpM HasSBHOCTI
CHemiaJbHOro 00JIaJHAHHS TaKi JeTadl MOXHA OJIEP)KYyBaTH Ha OJIHOMY
IITAMITi, SIKMH Ma€ CKJIaaHl TOJaTKOBI MEXaHI3MH.

Bupobu, mo MaroTh GopMy KyTHUKA 3 JBOMa TMOJHISIMU Ta KYTOM
MDK HHMH, BUTOTOBJISIOTH dacTimie B V - o0pa3HUX IITamIax, B SIKHX
HalpsSMOK PyXy ITyaHCOHA CITBHAJae 3 OiCEKTPUCOIO0 BKA3aHOTO KyTa.
SIkmo pazpiyc THYTTS I, BigHOcHO Mammii (I, < 2S, me S - ToBmMHA

Marepiany), a BHMOTH JO TOYHOCTI pO3MipiB HEBHCOKi, TO THYTTI
BHUKOHYIOTh 0€3 JI0JJaTKOBOTO NMPUTHUCKAHHS 3arOTOBKH JI0 ITyaHCOHA Ta 6e3
KamiOpyBaHHS Ha 3aKIIOYHIA cTamii mpomecy. B OinbIIocTi BUIAAKiB
THYTTS 3 JIOJAaTKOBMM TPUTUCKAaHHAM YW 0€3 HBOTO 3aKiHUYEThCS
KaiOpyBaHHAM pajiyca Ta MpaBICHHSIM OJHUIIb.

SIKIIO TIOJTUITI MAFOTh BENHMKY PI3HHIIO PO3MIPIB YM (OPMH, TO MPH
THYTTiI OLIBINY ITOJHMIIO 3aTHCKYIOTh MiK ITyaHCOHOM Ta IPHTHCKAYCM.
[Monwuist, Ky 3aTHCKYIOTh, MA€ TOPU3OHTAIBHE MOJIOKEHHS 200 HEBEITHKHHA
HaXWi J0 TOpu30HTY. IIpM BHUTOTOBICHHI JeTaled THUIYy KyTHUKA
HEOoOXimHO 3a0e3MeuynTH pO3MIpH TMOJHMIL Ta KyTa MDK HHMH ¥
BIJIMTOBITHOCTI 3 KPECIEHHSIM.

Sk npaBuIo, 3a 0MH poOOYMi Xix THYTH 1 BUpOOW TUITy CKOOH, IO
MaloTh LEHTPaJIbHY IOJMITI0 Ta ABi OOKOBi. Taki mrammu, SK MPaBHIIO,
MaloTh BHIITOBXYBad 3 MAaTPUIl Ta 3HIMad BUPOOY 3 ITyaHCOHA, SKIIO BiH
MOXK€ 3aCTpSATH Ha ITyaHCOHI. BUIITOBXyBad i 3HIMA4 IEpPEeMill[arOThCS
BiTHOCHO pOOOYMX 4YACTHH LITaMIa CHeLialbHUM IPUBOAOM, SIKHH
po3TamoBaHuii Oe3nocepenHbO B IITaMIli abo B CTOJI Ta MOB3YHI mIpeca.
BumroBxyBau onHOYacHO BUKOHYE (YHKLIl NpUTHCKaya NpPH THYTTI.
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3aroToBka B mrammi (ikcyeTscs TpadapeTamMu, ynopamMu YH ClelialbHUMH
mTuTamM, sKi BXOAATH B OTBOPH, 3aBYAaCHO MPOOUTI MpU BHTOTOBIICHHI
3arOTOBKH.

SIKIo KyTH MiX HEHTPAILHOO TMOJIMIICI0 Ta OOKOBOIO MaloTh OyTH
MeHImMHU 90°, 110 YacTo HEOOXITHO i KOMIICHCAIll MpPY>KUHEHHS
BUPOOY MpH BUAICHHI HWOro i3 INTamia, TO MaTpHUIsS BUKOHYETHCS 3
OKpEMHX CEKIiH, sIKi MOXKYTb, PyXaTHCh BiIHOCHO MyaHCOHA B HANPSAMKY,
MepHeHIMKYIIPHOMY XOJy MOB3yHAa Ipeca. B 1[boMy BUIIAJIKy IITAMII JUIS
THYTTS Ma€ JIOJIaTKOBI MPHUCTPOT, sIKi 3a0€3MeUy0Th TaKUH pyX MpH THYTTI
Ta TIOBEPHEHHsS CEKI[iH B TIOYaTKOBE TIIOJIOKEHHS, KOJW TIOB3YH
M AHIMAETHCS.

s 3py4HOCTI OOCIyrOBYBaHHS INTaMIla Ta IMiJBUIICHHS TOYHOCTI
MITAMITYBaHHsI TTaKeT KPIMUTHCs B OJIOLI, IO Ma€ HAIPaBJIsFOUi €IeMEHTH
PYXOMOi YaCTHHH TITAMIIa BITHOCHO HEPYXOMOX.

[tamn xapakTepu3y€eThCsl 3aKPUTOI0 BUCOTOIO, PO3MipaMH B ILIaHI,
X0JIOM PYXOMUX YacTHH, pO3MIpaMH ITaKeTa Ta po3MipaMH XBOCTOBHKA.

Ha puc. 3.1, sk npukiajz, HaBeACHUH HAWMPOCTIIIHM IITaMI IS
THYTTSI, SKWHA CKJIANa€ThCS 13 JBOX JIeTalel: myancoHna 1 ta MaTpwuri 2.

Ane 'y HaWOpPOCTIMMX IITaMIax OCHOBHI JeTalli BHKOHYIOTh
nekimeka ¢yHkmii. Tak, y mrrammi st THyTTs (prc. 3.1) BepxHst yactina A
IyaHCOHa BHWKOHY€ (DYHKIIIO XBOCTOBHKA 1 CIYy)KHATb IS KPITUTCHHS
pyXoMoi YaCTHHH IITamIia J0 MOB3yHa Ipeca; MoBepxXHs b (KOHCONb) -
(hyHKINII0O BEPXHBOI IUIMTH, TaK SK UYepe3 Hel MepemacThCs 3yCHILIA Bill
ITOB3yHa TIpeca 10 iHCTpyMeHTa (ITyaHCOHA); BEpXHs YacTHHA B MaTpHIIi -
¢dbyukmito ymopa abo TpadapeTy U MO3UIIOBAHHS 3aTOTOBKH BITHOCHO
iHCTpyMeHTa (IIyaHCOHA Ta MAaTpPHIN), a HIDKHS YacTWHA [ MaTpuIl -
(hyHKIII0 HIKHBOI IUTHTH, 1, B 3B'SI3KY 3 THUM, KOHCTPYKTHBHO HaIiJIcHA
XapaKTepHUMHU eJIEeMEHTaMH JJIsl KPITUICHHS IITaMma 10 CToJia Mpeca.
Hatimpocrimn  mramMmnu  m1d  GOpMO3MIHIOIOUMX  ONEpaIlii  JTUCTOBOTO
MITAMITYBaHHSI, K MPABHIIO, HE MAFOTh HAITPSIMHUX BY3IIB.

3.2 MarepiajbHe 3a0e31e4eHH

1. [ltamn muis THYTTS BHPOOY 13 IMITOCKOT 3aTOTOBKH.

2. I1nocki 3aroTOBKH /1711 BATOTOBIICHHS BUPOOY.

3.CirocapHuii iHCTpYMEHT JUI pO30MpaHHs Ta CKIaJaHHs ILTaMIIa.

4. BumiproBaibHUI IHCTPYMEHT /sl BA3HAUEHHSI JIIHIMHUX PO3MipiB
Ta KyTiB BUPOOY.



18

B30 h12*

8 1 :

A : /—

Pucynoxk 3.1 - Hltamm a5 THYTTS

3.3 IlopsiAok BUKOHAHHA POOOTH

1. PoziOpaTu nmaker mramria.

2. BukoHatH ecki3u IyaHCOHa, MAaTPHIl Ta AeTane, ki QiKCyroTh
3arOTOBKY TMepel THYTTsAM. Ha eckizax BKa3aTh pO3MipH, JIONMYCKH Ha
PO3MipH, MOPCTKICTh TTOBEPXOHB, TBEPIICTh, MAPKy MaTepiaiy.

3. Bukonatu ecki3 BUpoOy, IKUi MO’KHA BUTOTOBUTH B ITAMIII.

4, CkyacTH IITaMII, yCTAHOBUTH HOTO Ha MPEC Ta 3irHYTH 3arOTOBKY.

5. BukoHaTH CKJIaJqHE KpECICHHS INTaMIa, Ha SKOMY BKa3aTu
3aKPUTY BHCOTY IITaMIIa Ta MTAKETIB, iX rabapuTH.

6. Oncaty MPUHITAN dii mTamIa.

7. TlpuBecTd MapIIPyTHY TEXHOJOTiII0 BUTOTOBJICHHS pPOOOYHX
YaCTHH [ITaMIa Jisl THYTTSI.

3.4 KoHTpOJbHI 3aIHTAHHS

1. SIx BIIMBaE MPUTHCKAY HA TOYHICTH PO3MIpPiB THYTHX BHPOOIB?

2. Komn 3acTOCOBYIOTH IITICHI MAaTPHITi?

3. SIk 3aKpiIUTIOOTHCS CEKIlil MaTPHIll HA TUTMTI IITaMIIa JUIS THYTTS?

4. SIxi MaTepiali BUKOPHCTOBYIOTH JIIsi BUTOTOBJICHHS MATPHIlh Ta
ITyaHCOHIB?

5. fki QakTopu BIUIMBAaIOTh HAa KYTH MIX MOJHUISIMA THYTTS
BHpOOiIB?

6. Komu kytr poOoYMX €IIeMEHTIB MaTpHIli Ta MyaHCOHA MOXYTh
BiJIPI3HATUCH?
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JIABOPATOPHA POBOTA Ne4
BUBYEHHS KOHCTPYKIIII IITAMIIA JIJISI BUTSIKKHA

Mera: BUBYUMTH THUINOBY KOHCTPYKIiIO MTamna, HaOyTH HAaBUYOK
OLIIHIOBATH CTaH IITaMIIa, BU3HAYATH HOTO MOKA3HUKH.

4.1 3arajabHi BizomocTi

Butrshkky peraneii Ta HaniBdaOpHKaTiB i3 JIMCTOBUX MarepiaiiB 0e3
YMHCHOT'O CTOHIIICHHS BUKOHYIOTh 3 IPUTHUCKAHHSIM 3arOoTOBKM 4 0e3
Hboro. Lle 3anexxuTh B hopmH Ta CIiBBIIHOIICHHS PO3MIpIB camMoi AeTali
1 3aroToBKY. BiMOBIIHO 3aCTOCOBYIOTH IITAMITH MOJABIAHOT JIii B MEPIIOMY
BHITaJIKy Ta IPOCTOI Jii B APyromy.

B mrammi npocToi aii 3arotoBka jeopMyEThCs TUTBKH ITyaHCOHOM
Ta Matpurero. [Ipu mpoMy 30Ha, e Mae Miciie TiacTudHe aeopMyBaHHS,
B OCHOBHOMY HE B3a€EMOJi€ O0e3mocepeHh0 3 BKa3aHUMH POOOYMMHU
yactuHamu mTamna. Cuna, HeoOxiaHa s 1ehOpMyBaHHS, NEPEAAEThCS B
IIf0 30HY BiJl TyaHCOHA Ta MaTPHIIl Yepe3 IPOMIXKHI TUTHHUII 3arOTOBKH. B
IITaMIll OABIHHOT mil 30Ha neOpMyBaHHS IPUTHUCKAETHCS J0 MATPHII
MIPUTHUCKAYEM, IO BHUKIIOYAE TTOSBY CKIIAJOK B ITOMY MICITl, SIKi MOXYTb
MIPUBECTH J0 OOPHBY JHA YM MOSBY ACPEKTIB Ha IOBEPXHI JETalIi.

Butspkky BHKOHYIOTH Ha KPHUBOIIMIHUX YH TiIPaBIIYHUX TIpecax
mpoctoi Ta momBiiHOI mii. Ha mpecax mpocTtoi mii MOKHa BUTSATYBaTH
BUpOOU Oe3 MPUTHCKAHHS 1 3 IPUTHCKAHHAM. AJie B OCTAHHROMY BHITaJIKY
B INTaMIIl Y¥ B CTOJI mpeca HeoOXigHo Matu Oydep, sSKuii 1 3ade3reuye
HEOOXITHYy CHJTy TPHUTUCKAHHS 3arOTOBKM 10 Matrpuili. [IlpuTuckad ke
3HIMae JeTanb 3 IMyaHCOHA, a BHINTOBXYBad BUAAIIE ii 3 MaTpwuii. Koam
HeMae TIPUTHCKa4a, TO B INTaMI TIepea0adacThCs 3HIMad, SKHH
HalJacTilme JKOPCTKO 3'€THAHWM TOI YAaCTHHOIO INTaMIla, B SKii
3aKPITITIOETHCS MATPHIISL.

Ha mpecax monBiiHOI mii MOIIBPHO BUTATYBaTH BHpPOOH 3
MPUTHCKAHHAM. BUWTSKKY 3 TpPUTHUCKaHHSAM Ha TMpecax NpocToi il
BHKOHYIOTh B OCHOBHOMY JTHOM YBEpX, a 0e3 MPHUTHUCKAHHS - THOM YHU3.
Ha mpecax moaBiitHOI Aii 3aCTOCOBYIOTH O0HM/IBAa CIIOCOOM, ajie 4JacTilie -
JTHOM yHU3.

Butspkky 4yacto cymimiaroTh 3 iHIIUMH ONEpaIlissMU IITaMITyBaHHS.
Toni 3acTOCOBYIOTH OIHOIO3UIINAHI cyMicHI mTammy. OcoONHMBO YacTo
CYMIII[AfOTh BUPYOKY 3aroTOBKH Ta IEPIIy BUTSKKY. Kolm HEMOXIUBO
oJlepKaTH TOTPiIOHY JdeTallb 3a OJHY BHUTSDKKY, TO PO3MIpH MEPETUHY
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HarniB()aOpukaTy 3MEHIIYIOTh B HACTYIHUX IEpexojiaXx. 3aroTOBKH B
HACTYITHUX TepexoJax MarTh BXKe MPOCTOPOBY (opMy, IO CYTTEBO
BIUIMBAE HA KOHCTPYKIiIO INTammna. ToMy pO3pI3HSAIOTH INTaMIH IS
MEPUIOTO 1 HACTYITHUX MEPEXO0/IiB BUTSDKKH.

Oco0JMBY TpyIly CKJIIar0Th IITAMITN TTOCHIIOBHOI Jii IS BUTSKKA
B CMY3i.

Ha puc. 4.1, sx npukian, MOKa3aHWW INTaMI CyMilleHoOi il Juist
BUpYOaHHs, BUTATYBAaHHS Ta IPOOUBAHHS.
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1, 13 - nyaHcoH-MaTpwuIli; 2 - BUIITOBXYBadY; 3, 4 -poOUBHI myaHCoHH; 5, 7,
11 - mrroBxadi; 6 - TpaBepca; 8 - myaHcoHOTpUMAY; 9 - Tpumad; 10 - sKOpCTKHiA
3HiMadY; 12 - TOTOK ISt BiIXOIB BiJ MpoOMBaHHS; 14 - MpUTHCKAaY-BUIITOBXYBAY;
15-ymop; 16 - BupyOHa MaTpHIIs
Pucynok 4.1 - llramn cymimeHoi mii s BupyOyBaHHS, BUTATYBaHHS Ta
MIpOOMBaHHS
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[ltamMn ckiaagaeTbCsl 13: HOPMai30BaHOTO OJOKY 3 UYOTHpMa
HanpsIMHAMU BYy3JIaMHd KOB3aHHS; IyaHCOH-MAaTpulli 1, mo € BUpYyOHUM
MyaHCOHOM Ta BHUTSDKHOK MATPHIICIO; BHINTOBXyBada 2; MPOOMBHUX
myaHcoHiB 3, 4; mroBxaHiB 5, 7, 11; TpaBepcu 6; nmyaHcOHOTpHMaya 8, 1110
TpuUMae myaHcoHH 3, 4; Tpumauya 9, 10 TpUMae IMyaHCOH-MaTpULio 1;
JKOpCTKOro 3HiMaua 10, 1o 3HiMae BiaXij Bijl mTadu 3 MyaHCOH-MaTpHIli 1;
JIOTKA JUIS BiIXOIB BiJ MpoOWBaHHs 12; MpUTHCKa4a-BUINTOBXYyBauya 14,
0 TPUTHCKYE TepudepiiHy dYacTWHY JeTali Npuh BUTSATYBaHHI Ta
BHILITOBXY€E BIIIITAMIIOBAaHY JI€Tajlb 3 HIKHBOI YAaCTHHH IITaMIIa;
nepeiHpo0 TprbKkoBoro ymopy 15; BupyOHOI Matpumi 16 Ta iHIHMX
neraieii. Illtaba momacTbes B ITaMI MK HANpPSIMHUMH IUIAHKAMHU JI0
nepeaHsoro Tpubkoporo ynopy 15. [Ipu xo/i moB3yHa BHU3 3I1HCHIOETHCS
CIIOYaTKy BUPYOyBaHHSI 3aroTOBKH 3a KOHTYpPOM iHCTpymeHTamu 1, 16,
nani ii BUTATYBaHHA iHCTpyMeHTaMu 1, 13, 14 3 mputrckom niepudepiitnoi
YaCTHHHU 3arOTOBKU KIJIBLIEBOIO JETALII0 14 3 MPUBOJOM Yepe3 MITOBXaHi
11 Big HMXKHBOIO BHUIITOBXyBada IIpecy, a B OCTaHHIH MOMEHT -
MpOOHBAHHS OTBOPIB 3 BUKOPUCTAHHAM IHCTpYMEHTIB 3, 4, 13. Bigxoau Bix
MpoOWBaHHS BUIAISIOTHCS KPi3hb MPOBAJIbHI OTBOPH B ITyaHCOH-Marpuili 13
Ta B HIDKHIN TUTATI 1 HAKOMUIYIOTECS B JIOTKY 12. IIpu X071 moB3yHA Bropy
CHpaIbOBY€ MPUTHUCKAY-BUINTOBXYBad 14, KWl TapaHTOBAaHO BHUINTOBXYE
BIAIITaMIIOBaHy JIeTallb 3 KIIBIIEBOI MOPOKHWHHU IO J3epKajia MyaHCOH-
MatpuIli 13, ajle meTanb 3aJUIIAEThCS Y BEPXHIA MoJoBUHI mTamma. [Tpu
MOIABIIOMY XOi TTOB3yHAa BrOpy Ta OCATHEHHS KPAaHBOTO BEPXHBOTO
TTOJIOXKEHHS CITPAIbOBY€E BEPXHIH )KOPCTKHI BUINTOBXYBAd Mpeca. 3yCHIIIL
Bl HBOIO MEPEHAETHCSI Yepe3 IITOBXad S5, TpaBepcy 6 Ta mrTopxadi 7, 2,
SIKWH, BIIACHE, BWINTOBXY€E JeTalh Ha MEPeMHUYKy INTabu, I YOro
MIpeCyBAIBHUK TIepeMimrye mTaby Ha MmBKpoKy Hazam. Jlami meraidsh
BIUIYJA€ETHCA 13 IITaMITa B OYHKEp 3a JOIOMOTO0 TauKa.

4.2 MarepiajabHe 3a0e3me4eHHs

1. Hlramnu BUTSDKHI.

2. CrocapHu# IHCTPYMEHT Ul pO30MpaHHs Ta CKJIaJaHHs IITaMIIIB.
3. BumiproBanpHWMIA IHCTPYMEHT JJIs1 BU3HAYECHHS JIIHIHHUX PO3MIpiB.

4.3 IlopsiAoK BUKOHAHHS
1. Bu3HauuTy THI IITaMIIa.
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2. Po3ibparu mramn, BUKOHATH €CKi3H IIyaHCOHA, MaTPHILIi Ta 1HIINX
BKa3aHUX BUKJIagaueM JeTaned INTamIia, JaTH XapaKTEPUCTHKY PoOounx
MOBEPXOHb LIUX JETAIEH.

3. BukoHatu ckiaganbHe KpecaeHHs IITaMIa.

4. KopoTko onucaTy MpUHIINI Jii mTama.

5. BuzHauuTH OCHOBHI PO3MIpH IlTamIia, 3pOOMTH BHCHOBOK IIOJI0
HOTO MPUAATHOCTI JJIs TIOJAJIBIIOT eKCILTyaTallii.

6. Ckiacty 1mrTami.

7. Ckiactd MaplIpyTHY TEXHOJIOTiIO BUTOTOBIICHHS IyaHCOHa Ta
MAaTpHIIi.

4.4 KoHTpPOAbHi 3anUTaHHSA

1. ki mapameTpu mTamiia BpaxoBYIOTh, KOJIW BHOHPAIOTH TPEC JJIsS
BUTSDKKHU?

2. SIxi mepeBaru MarOTh INTAMIM JUIS BUTSKKH JHOM YBEpX Ha
npecax mpoctoi Jii?

3. Po3mMip sKoi gerani mramia BU3Ha4Ya€e giaMeTp BUpoOy?

4. Sk 3MIHIOETbCSA CWJIa TIPUTHCKAaHHS 3arOTOBKH, KOJU ITyaHCOH
pyXaeTbes yHU3?

5. SIx Marepianm 3aCTOCOBYIOTHCS IS ITyaHCOHIB Ta MaTPHUITh?

6. 3a AKUMH MMOKa3HUKAMU BWU3HAYAIOTHh MPHIATHICTH IITAMIIA JUIS
BHUTSDKKA?
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JIABOPATOPHA POBOTA Ne5
CKIIAJAHHS HITAMITIA JIMCTOBOI'O ITAMITYBAHHS

Mera: HaOyTH HaBHYOK IUIAHYBaTH CKJIaJaHHS TEXHOJIOTIYHOTO
OCHAIICHHS IS OTepalliif JTUCTOBOrO ITAMITYBaHHS.

5.1 3araabHi BimomocTi

[Iporiec BUrOTOBIICHHS, PEMOHTY YM OYZOBHM HITAMITa 3aKiHUYETHCS
CKJIaJIaHHSIM Ta BUMPOOYBaHHIM oro. Po3pi3HsIOTh CKajaHHs TIEpBUHHE,
SIKE Mac MiCIle NP BUTOTOBJICHHI HOBOI'O INTamila, Ta MOBTOPHE MiCIs
po30upaHHs HOro, HampWKIa[, IPU BUBYEHHI KOHCTPYKIII YW 3 1HIIUX
MIPUYMH.

OcoOnuBICTh TIEPBHHHOTO CKIIAJIAHHS B TOMY, 1110 IIPH HHOMY TICBHA
YacTHHA JeTajel IuTamia Miyiarae OCTaTOYHii 0O0poOIli CyMiCHO 3
THIIMME JleTansMi. Tak OMOpHI MOBEPXHI MyaHCOHA Ta MyaHCOHOTPHUMAaya
nuTiyrOTh CYMICHO MiCHs 1X 3'€THAHHS TOCAIKOI0 3 HATSITOM.

OtBopu mig MWMTUGTH B IUIMTAX Ta IIyaHCOHOTpHUMAadax
(MaTpumerpuMadyax) TaKOX B OCHOBHOMY OOpOOJISIOTH OIHOYACHO,
CKPIMMBIIH I1i A€TaJli CTPYOLIMHAMHU, ITPH CKJIaJaHHI.

[epBuHHE CKIaaHHs MTaMIa BUKOHYIOTh 3BUYAifHO B JBa €TaIlH:
MepImui BKJIIOYAE BCi omepallii, SKi TOTYIOTb yYMOBH IS 3aKIIOYHOTO
CKIamaHHsd (CBEpIATH Ta OOPOOISAIOTE OTBOPH, Hapi3aloTh Pi3b0y,
CKJIQIalOTh OKpEeMi BY3/H), a APYTHHA - came ckiaamaHds. OcoOIuBiCTH
CKJIQaHHs IITaMIia B TOMY, ITI0 OaraTo i3 WOro olepariii He IMiIIaroThCs
KOHTPOJIIO, a TOMY TIOMHJIKHM, SIKi OyJaM IONyIIeHI TpH IbOMY,
BUSBJIIOTHCS TTPH BUIIPOOYBaHHI Ta eKCILTyaTarlii.

[Ipn moBTOpHOMY CKJIamaHHI HEOOXiAHO TUTBKH 3'€QHATH JeTali Ta
BY3JTH.

[Ipy mmanyBaHHI TEXHOJOTIYHHX IIPOIICCIB BHTOTOBICHHS AcTajcit
Ta CKJIAJaHHs IMTaMIla BPaxOBYIOTh HOT0O NMPU3HAYCHHS, BHJ OMEpaIlii, SKi
HA HbOMY BHKOHYIOThCSI.

[I{o6 yCcTaHOBHTH MOCTIJIOBHICTh 3arajibHOrO CKIIQJAHHS IITaMIIa,
HeoOXiZIHO BUKOHATH aHalli3 HWOT0 KOHCTPYKIli, a TaKoX KOHCTPYKIIii
JeTajei Ta By3JiB, SKi MOBUHHI MOCTYMUTH Ha CKIaJaHHSA. AHAII3 3py4HO
MOYaTH 3 BUSBJICHHS HOMEHKJIATYpU CKJIQNAIBHUX OJIWHUIlb, SKi 1
YTBOPIOIOTH KOHCTPYKILiIO INTamma. B KoXHIA CcKIaganbHId OXMHMII
HeoOXi/IHO 3HalTH 0a30BYy JeTalb, SKa BU3HAYAE MOJIOKEHHS BCIX JeTane
miei  omuHHUmi. IloCHiZOBHICTE  3arajibHOrO0  CKJIAJAaHHS  IITaMIa
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BH3HAYAEThCI IOTO0 KOHCTPYKTMBHUMH OCOOJIMBOCTSMU Ta METOJAMH
3a0e3nevyeHHs1 He0OX1THOT TOYHOCTI.

106 3MEHIIHUTH TPUBATICTH CKJIaJaHHs, HEOOX1THO B MeEpIIy 4Yepry
pPO3pOOUTH TEXHOJIOTIYHY cxeMy ckiamaHHs. Ll cxema rpadiuno dikcye
MOCJIIIOBHICTh CKJIAJIaHHsSI Ta CTPYKTypy o0'ekta. TexHosoriyHa cxema
CKJIaflaHHs ITaMIla, MMOKa3aHOTO HA PUCYHKY 5.1, HaBeJeHa Ha PHUCYHKY
5.2.

5.2 MarepianbHe 3a0e3ne4eHHsI

1. llramnm Jist JTMCTOBOTO I TAMITYBaHHSI.

2. CimrocapHuii THCTPYMEHT JIJIsl CKJIaJaHHSI.

3. [HCTpyMEeHT [uTsl BUMIpPIOBaHHSI JTIHIMHUX PO3MIpIB.

5.3 Ilopsa10k BUKOHAHHS POOOTH
1. Po3iOpaTu mTamin Ha OKpeMi By3JId Ta JeTai.
2. BukoHaru ecki3 IITamIiia, Ha SIKOMY IOKa3aTH BCi HOro JeTalli,

CKJIACTH CTICTH(IKAITIIO IIITaMITa.

9 oo 12| 5 16 15 A
\ X
8 | D
7 / I
8 | N
s )
4 ' 1
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3
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1 - mmta HIKHS 2, 16 - KOMOHKY; 3 - MaTpHIIS; 4 - TBUHT; 5 - maioa;

6 - myaHcoH; 7 - myaHcoHOTprUMay; 8, 15 - BTysKu Hanpasisitodi; 9 - miTa BepXHS,
10 - npoxmanka; 11 - reunT; 12 - tBUHT; 13 - XBocTOBHK; 14, 19 — mrrudTy; 17 - 3HIMAaY,
18 - mnanka HampasisoUa

Pucynok 5.1 - IlItamn BupyOHWMiA
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07| [luma HuxrHa 7
03| Mampuus 7 az/16| Komorka 2
[ lmama
04\ rBuem Mox6 | 4 78 Hanpabnsnsa 7
05\ Ium Mox35| 4 17| Sy 7/
19| thtsgm 6x60 | %
Sacmuma HuxHs craaderd
g [lnuma Bepxrs 7
g
x| Bmymwu
6| Ilyarcow
7 \lyarcorompumay
%\ Umugm 8x40| 2 10 | /jpoxknadka
71| [burm MIOx45 | 4 13 | Xbocmobuk
12| [bumwm M8x15 | 3

Yacmuma bepxHs ckaadera

Pucynok 5.2 — Cxema ckitaiaHHsI ITaMIia BUPYOHOTO
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3. Po3po0OuTyl TEXHOIOTTYHY CXeMy CKIIaJIaHHsI IIITaMIIa, Ta [TOKa3aTH il Ha
PUCYHKY.

4. BUKOHATH CKJIaJ[aHHsI 3TiIHO 3 PO3POOJICHOIO CXEMOIO.

5. IepeBipuTy Mpare3AaTHICTh IITaMIIa.

6. Po3po0uTyl MappyTHY TEXHOJIOT1O IEPBUHHOTO CKJIAJIAHHS ILITAMITA.

5.4 KouTpobHi 3anNUTAHH S

1 Ak 3a0e3nedyroTh HEOOXiIHE MONOKEHHS pOOOYMX YacTHH INTamIla
(MaTpuIi Ta nyaHCOHa) Ha IUMTax?

2 Slxe mpu3HAYEHHS XBOCTOBUKA IITaMIIa?

3 Ske npu3HayeHHs Onoka mrammna?

4 SIK ¢ikcyroTh 3arOTOBKY B IITamIri?

5 SIki TurM 3HIMa4iB Ta BUIITOBXYBA4iB 3aCTOCOBYFOTb B IIITAMITAX?

6 Sk BIUMBaE NPY)KUHHHMEN NMPHMBOJ 3HIMA4a Ha CHEPreTHYHI TMOKA3HUKH
IITaMITYBaHHST ?
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JIABOPATOPHA POBOTA Ne6
JOCJIIKEHHS BILIMBY KOHCTPYKIII HAIPSIMHUX
HITAMIIA HA IOJATJIUMBICTbD BJIOKA

Mera podoru. [ocmiauTy NOJATIUBICTh IITAMITyBaJbHUX OJIOKIB,
sKi 3a0e3nevueHi 3BUYaliHIMHU Ta MPUIU3IMHUME KYJIbOBUMH HAaPSIMHHUMHU.
Bu3HaYMTH TOPU3OHTAIBLHY 1 KYTOBY NOAATIMBICTH PI3HUX HAMPIMHHX
0JI0Ka IMiJT €0 MTOTIEPEYHOr0 3yCHUJILIA.

Teopernuni Bitomocti. Hanpsimui enemenTn 6J10Kka IpuU3HaueH JUIs
3a0e3MeUeHHsT BHUCOKOTOYHOTO CITIBIIAJ@aHHS pPOOOYMX YaCTUH BEpXy
mraMina 3 poOOYMMH YacTMHAMH HU3y. BOHH IOBMHHI MaTH BHCOKY
TOYHICTh 1 OPCTKICTh, JOCTATHIO CTIMKICTh 1 3PYYHICTh B EKCILIyaTarlii.
Bumorn [0 TOYHOCTI 1 JKOPCTKOCTI BH3HAYAIOTHCS  XapaKTEPOM
TEXHOJIOTIYHOT oreparlii, po3MipoM 3a30py MK IHCTPyMEHTaMH, a TaKOX
KOHCTPYKIIIE€I 1 TadapuTHUMK po3Mipamu mmtamma. OIHIEI 13 BaXJIMBUX
YMOB € OOOB'SI3KOBE CYMIIIEHHS KOJOHOK 13 BTYJIKAaMH JO IOYaTKy
po6090ro MPOoIIeCy B IITAMITI.

HampsimHi enemMeHTH OiMATHCS Ha JBAa BUAW: KOB3aHHS 1 KadaHHS
(puc. 6.1). HampsmMHi KOB3aHHS, BHUTOTOBJLIIOTH ITWIIHAPUYHUMH 1
MpU3MATHYHUMHA. MacoBe TONIMPEHHS OTPUMANM IMIIHAPWYHI, K
HaWOIIBII TOYHI 1 TEXHOJOTIYHI Yy BHUTOTOBJICHHI. KiacudHoro
YHIBEpCATLHOIO HAMPSIMHOIO IMApOI0 C KOMIUIEKT i3 KOJIOHKH i BTYJKH 31
crami Bucokoi TBepmocti, He MeHme [HRC 58. Poboui moBepxHi ix
o0pobstore 10 8-10-ro kiacy umcrorn moBepxHi. KooHKy poOJsTh
3BHYAIHO TIJIKOI0, & BTYJIKY - 13 KAHABKAMHU JIJIs 3MALLLYBAHHS.

o S

4

[

PI/ICYHOK 6. 1 Hanpsivui enementi 6J‘IOKa



28

CrilikicTe HampsMHOI TMapyd KOB3aHHS BHU3HAYAE€ThCA HacamIlepen
pO3MipoM Koe(illieHTa TEPTS MK BTYJIKOI 1 KOJOHKO, IO 3aICKUTh BiJl
Martepiaiy, MacTHia 1 TBEpJOCTi YaCTHH, SIKi TPYTHCS.

CriliKicTh HampsIMHUX €JIEMCHTIB KOB3aHHS 3 HH3BKOBYTJICIICBUX
LEMEHTYEMHUX cTajiell i3 3araptyBanHsam 10 TBepaocti HKC 58-62 cknamae
300000-500000 poboumx uukmiB. BoHa migBHIyeTbCs B 2-3 pasu, SIKIIO
KOJIOHKHA 1 BTYJIKM BHTOTOBUTH 3 BHCOKOJICTOBAaHMX CTayed, MOAIOHUX
cransam mapok [1IX15, 9XC i 25X5MA 1 38XMIOA. TouHicTh 1 CTIHKICT
HWTHAPUYHNX HANPSMHAX 3HAYHO MiJBHUILYETbCS TPH 3aMiHI TepTs
KOB3aHHS Ha TEePTsl KauaHHS.

CrilikicTs Hampapisodoi mapyd KadaHHS ckiagae Ourbm 10 MiH.
poboumx 1uKmiB. EkcrutyarariifiHi po3MipH MiX KOJOHKOK 1 BTYJIKOIO
MPAKTUYHO HE MOPYIIYIOTHCS IO KiHIIS CITY>KOH IITamIa.

3acTocyBaHHS KyJIbOBHUX HalpsMHHX (pUC. 6.1) MOXIHMBO TUTBKH 3a
YMOBHU HEBUXOJY BTYJIOK 13 KOJIOHOK 1 TP 0OMEKEHOMY XO/J1i TIOB3YHA.

JiaMeTp KyJIbOK NMPU3HAYAIOTH y 3AJIE)KHOCTI BiJl JliaMeTpa KOJIOHOK,
oo OOMOBISIETECSI B CTaHmaptrax. KynbKOBI HampaBIIAIOdi OCOOIHUBO
JIOITTEHO BUKOPHUCTOBYBATH B PO3ALTIOBAILHUX MITAMITAX 3 IHCTPYMEHTAMH,
BUKOHAHMMH 3 TBEPAOTO CIDIaBy 1 TIPpH YHCTOBOMY BHpyOyBaHHI-
npobuBanHi. Ilpn ckiamaHHI KyJIbKOBHX HAIPaBIISIOUNX 3a0€3MedyeEThCs
HaTAT MK KoJloHKaMu i Kysbkamu 0,010-0,015 mm, y To# yac sk KiacHudHa
HaIpapJIsgiova mapa 3 KOJIOHKH 1 BTYJIKH Ma€ KOB3alody IOCanKy Imo 6-7
KBATITETy TOYHOCTI, a TIPH TOBIIMHAX METAITy, IO BHPYOYETHCS,01TbIT 3
MM - 3aCTOCOBY€ETHCS XOA0Ba Mmocaaka. JliaMeTp KOJIOHOK 1 BTYJIOK a TaK0XK
YUCIIO Tap HANPABIBIIOYMX MPHU3HAYAOTh Y 3IEKHOCTI Biag rabapuTHHX
pPO3MIpiB IUIMT, XapaKTepy TEXHOJIOTIYHOI OIepallii, TOBIIUHU MaTrepiary
0 INTAMIYETHCH, 3aKpUTOI BHUCOTH INTaMIa, a TaKoX TrabapUTHUX
PO3MIpiB 1 3yCHJUIS IIpeca.

Marepiaam, iHCTPYMEHT, YCTATKYBaHHSI

BumnpobyBansna mammHa tTuny YBM 50; npucrocyBaHHS 31 3MiHHUM
Ha0OpOM 3BHYAHHUX 1 MPENU3INHUX HAMPaBISIFOYNX (110 TPH Y KOKHOMY
HaOopi); iHAMKaTopu 3i cTOoWKaMu (2 MT.) i MIHOK PO3MOJITY IIKAIH
0,002 mm.

IHopsnok npoBeneHHs po6OTH
Poboty BUKOHYIOTH Ha BHUIPOOYBaJIbHOMY Mpeci, Ha CTUI SKOTO
KPIIUISITh PUCTOCYBAHHSI, 10 JO3BOJISIE KOHCOJIBHO BCTAHOBIIIOBATH 3MiHHI
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HampaBisitoui. Hampapmistrodi 3a JJOITOMOrorw BHUIPOOYBAJLHOT MAalllMHU
HaBaHTaXYIOTh KOHCOJIBHOIO cwiioto 1 kH, mpuknagenoro Ha Biacrani 100
MM BiJl HalpPaBJISAIOYOl BTYJIKU. TeopeTHyHO nedopMariisi HampaBIsIOYHX,
10 3HAXOATHCS Y BTYJIII, BU3HAYAETHCS TAKOK 3AJICKHICTIO:

v = (pL3 /383 )+ o
ne : P - cuna, o HaBaHTaxYye ;
L - noBxrHa HAMTPABISAIOUMX Bijl TOPIS JO BTYJIKH;
E - Moaynb OoIOBKHBOT PY>KHOCTI, E= 23° 10°T'Tla ;
J - 0CbOBHMIT MOMEHT iHEpIIii IEPETHHY KU PO3IIIAAAI0THCS,
O - KyT IepeKoCcy KOJIIOHKH y BTYJIII ;
| - noBxuHA BTYJIKH.

ExcriepumenTanbHo nedopmaliisi HanpaBiIsIFOUUX BHU3HAYAETHCS B
Takuii crmoci6. Ha cTim mpecy BCTaHOBIIIOIOTH MPUCTOCYBaHHs (puc. 6.2)
BCTaHOBITIOIOTH THAWKATOpH Ne 11 Ne 2, 110 (hiKCyIOTh 3CyB BTYJIKH ITiJI JIIEFO
CHJIU 1 3CcyB ychoro Oinoka. [Ipu ToMy MO3HauMMO TOKa3aHHS 1HIUKATOpa

Ne 1 gepes 0, a imaukaTopa Ne 2 gepes 9i1. Ilepekic oci komoHKH Ha 1 MM
HOro JOBXUHU

Pucynok 6.2 - IlpuctocyBanHst yist 3aMipy aedopmaiiii KOJOHKH
PL
0=6—-|o+—|/100
3El

ITomarnusicTh OJI0Ka BU3HAYAETHCS 110 3aJIEKHOCTI, MKM/H
y
=
P
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[ocnimoBHO B MPUCTOCYBaHHS BCTAaHOBIIIOEMO MPEH3iiHI KOJIOHKH
3 BTyJakamu pgiamerpoM 14, 22, 32, a TakoX 3BHYAiHI HaNpaBISIOUl
3a3HavYeHUX JiaMeTpiB. BumpoOyBanbHUM HpecoM HaBaHTaXYIOTh KOXHY
KoJIOHKY 3ycriuisiM P=1 kH 1 ¢ikcytoTs moka3zaHHsI iHAWKATOPIB.

st KO)KHOT'O THUIIOPO3MIpY 1 BHILy HAIPaBJIAIOYOi JaHi 3aHOCUTH Y
Tabm. 6.1.

Tabnuist 6.1 — JlaHi eKCIIEPUMEHTIB

[Tapametp, 1110 BUMIPIOETBCS 200 OTpuMaHi 3HAYEeHHS
PO3PaxOBYETHCS napaMmerpa, MM
IIpH JAiaMeTpi, MM
14 22 32
Nel

[NokazanHs iHAUKATOPIB

Ne2

[Tepekic oci KoJOHKH Ha 1 MM
i JoBXuHU, &

ITomatnuBicTe 1mTammoBoro Ojoka II,
miM/H-IT, mxm/H, I1=8/P

[TogatnuBicTh BTYJIKH,
mrm/H: (8 —8)/P

3micT 3BiTY.

Y 3BiTi MpUBOAATH (POPMYITIOBAHHS 3aBAAaHHS, ITLIb POOOTH, €CKi3H
HATPaBJISIOYHX, €CKi3 MPUCTOCYBAHHS, PE3YJIbTATH PO3PaxXyHKIB, BACHOBKU
10 POOOTI.

KoHTpoJibHi mUTaHHS.

1. V sgxux BUmaAKax y MPaKTHIN IITaMIyBaHHS BHKOPHUCTOBYIOTHb
3BUYAIHI 1 IpeIn3iitHi HampaBIIIroYi mTamima ?

2. IlepepaxyBaT NpPHYUHM, II0 BHKIMKAIOTh BHHUKHEHHS
MOMEPEYHHUX CHJT Ha HATIPABJISIOUYHX [ITAMIIA.

3. TlpoaHamizyBaTh KOHCTPYKTHUBHI CXEMH HANpaBIsSIOYUX 13
OISy 3a0e3MeUeHHs IECHTPYBAHHS IHCTPYMEHTA.

4. BuzHaveHHs KiJTbKOCTI HANPABJISAIOYHX IIITAMIIA.

5. BB momaTimBOCTI 0JI0Ka HAa TOYHICTH 1 SAKiCTH BHPOOIB, IO
IITAMITYFOThCSI.
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JIABOPATOPHA POBOTA Ne7
MHEPEBIPKA BJIOKIB LITAMIIIB JIUIAA IMCTOBOI'O
HITAMIITYBAHHS HA TOUHICTD

Mera poGorn: O3HAHOMUTHCH 3 BHUMOTaMH, SKi ITOBUHHI
3aJI0BOJILHSITH IITaMI JUIsi 3a0e3MeUeHHs] HOpMallbHOI poOOTH, a TaKoX 3
MpUIaJaMi Ta 3aCTOCYBaHHSIMH, sIKi HeOOXiHI i BUIpoOyBaHHsI Oro Ha
TOYHICTb.

Teopernuni Bimomocrti. KoxHuii mrTamm y TeXHOJOTiYHOMY i
KOHCTPYKTOPCBKOMY 3MicTaxX - IIe CYKYITHICTh YMOB, OKPEMHX JETaJlei.
[Mpu cknamanHi 3’€IHYIOTBCS JieTali i BY3JIH, TEPEBIPSETHCS TOUYHICTh
iXHBOTO B3aEMHOTO TIOJIOKEHHS BIJMOBIAHO JI0 TEXHIYHUX BHMOT,
MPOBAIUTHCS PETYIIOBAHHS, 10 3a0e3revye MPaBWIIbHY PoOOTYy IITaMIia.
[paBuibHO 310paHMid MITaMIT 33JJOBOJIBHSIE YCIM BUMOTaM TEXHIYHHX yYMOB,
JI03BOJISIE BUTOTOBJISITH sIKicHI BHpoOW. [lepeBipka ImnTamiia Ha TOYHICTh
MIPOBOUTHCS BiMIMTOBITHO A0 YMHHUX CTaHAApTiB. lllTammum mjis THCTOBOTO
mTamMiyBaHHs nepesipsiroTees mo I'OCT 13139-74.

BignosimHo mo 3ramanoro JlepkcTaHmapTy OJOKW INTAMITIB JUIS
JIUCTOBOTO IITAMITYBaHHS AUISTHCS HA TPU KIIacy TOYHOCTI:

- 1 xrac: OJIOKH IMITaMITIB i3 KyJIbKOBUMH HAIPaBIISTIOUNMHU;

-2 Kiac: OJIOKM INTaMIiB 13 HampaBIAIOYAMH KOB3aHHA 3
TPAaHUYHAMH BIAXWJICHHSIMH JiaMeTpa HaIpaBJIAIOYUX KOJOHOK 1o i 6 i
BTyJI0K HO;

-3 kmac: OJOKM INTaMIIIB 13 HAaNpaBISSIOYMMH KOB3aHHSA 3
IpaHVYHMMHY BiIXWIEHHAMM IiaMeTpa HaIpaBJISIOYHX KOJOHOK mo h7 i
BTyJI0K H7.

bazoBuMH MOBEpXHAMHU LTSI TIEPEBIPOK OJIOKIB € HIDKHS IUIONTHHA
HIDKHBOI TUTMTH 1 BEPXHS TUIOIMHA BEPXHBOI TUTATH OJI0Ka.

Marepiajau, IHCTPYMEHT, YCTATKYBaHHS

Po3miTo4yHa miMTa, yHiBepcalbHE NMPUCTOCYBAHHS ISl KPIIUICHHS
IHIMKATOPIB, IHANKATOPH, JIIHIHKA TIEPEBIPOYHI, IIyIH, TUIOCKOIApaelbHi
KIHIIEBI MipH JOBXWHH, CICI[iaIbHANA €TaJOH MepHeHAUKYISPHOCTI 3
noxu6koro sumipy 0,003:100,6510ku mwTamIis.
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IHopsanok npoBeneHHs1 poGoTH:

O3HaifloMUTHCST 3  TEXHIYHOIO  XapaKTepPHCTHKOI  IMPHIAiB
3aCTOCOBYBAHMX IPHU NEPEBIpIIi OJIOKIB IITaMITa Ha TOYHICTb.

1. ITnomuuHICTh IOBepXHi nT (puc. 7.1) .

2 1

|
Pucynok 7.1 - IlepeBipka IUIOMIMHHOCTI TUTAT

Jlo 0a30BMX TIOBEPXOHb IUIUT MO PI3HOMAHITHUM HampsMKam
MEePEBIPOYHOI0 TPAHHIO MPUKIANAEThes JiHilka. LlymoM 2 BUMIpIOETHCS
MPOCBITOK MiX pPOOOYOI0 TIOBEPXHEI0 JIHIHKK 1 TOBEPXHSMH ILIHT.
OmyKJIiCTh HE TIPHITYCKAETHCS.

Tabmurs 7.1 — JlomycTrMi BiIXFUICHHS

JloBxrHa BUMIpY, Bigxunenss, MKM, U1 Ki1aciB
MM TOYHOCTI OJIOKIB
1 2 3
Jo 160 10 16 25
ITonaz 160 mo 400 16 25 40
ITonazx 400 mo 1000 25 40 60

dakTHYHE BIOXHICHHS 3alUCYETHCS 1 IMOPIBHIOETHCA 3 HOPMAaMH
TOYHOCTIi. POGJIATECS BUCHOBKH.

2. IlepeBipsieMo MepHIEeHANKYIISAPHICTh KOJIOHOK 10 0a30BOI1 IOBEPXHI
HIDKHBOI I TH O0110Ka (puc. 7.2).

Ha mepeBipouHiiif TumTi 1 yCTaHOBIIOIOTh HUKHIO YacTUHY OJioka 2.
[IpucrocyBannss 3 i3 3akpiluleHUM iHAWKATOpoM 4, BHBIPEHUM TIO
CIICIiaJIbBHOMY €TaJOHY TEPIEHIUKYISIPHOCTI 5 Ha HyJIbOBE IOKa3aHHS,
pO3TalIOBYIOTh Tak, 100 BHUMIpPIOBAIGHWN HAKOHEYHHWK IHIWKaTopa i
KOHTAaKTHUH MITUPT 6 TOpKanucs KOJOHOK 7 1 OJoKa IO HepeBipseThes.
Bumipn pobaste y OBOX  B3a€MONEPHEHIUKYSIPHUX — IUIOLIMHAX.
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BinxuneHHs Big NepHeHIUKYJSAPHOCTI BU3HAYAIOTH 1[0 HAHOLIBIIOMY
MOKa3aHHIO 1HAUKATOpA.

dakTuuHEe BiIXWICHHS 3alUCYEThCSI 1 TOPIBHIOETBCS 3 HOpMamu
TOYHOCTi. POONATHCS BUCHOBKH.

- - R

Pucynok 7.2 - IlepeBipka MeprieH UKy IAPHOCTI KOJIOHOK

Tabmutsg 7.2 — JlomycTumi BiIXUICHHS

Knac Tounocti O1oka BigxuneHHs, MKM
1 25
2 35
3 50
Ha nosxwuui 100 mMm

3. IlepeBipseMo pPiBHOODKHICTE 0a30BHX IIOBEPXOHb BEPXHBOI i
HIDKHBOT IUIUT G10Ka (puc. 7. 3).

Ha mepeBipouHiii mauti 1 ycTaHOBIIOIOTH OJIOK y 300pi. Mix
HIDKHBOI 2 1 BEPXHBOI 3 IUTMTaMH CTaBJIATH B PiBHI IIOCKOMapajebHi
KiHIeBi Mipu noBxuHH 4. [HOUKaTop 5.3aKkpiluleHuil Ha yHiIBepcalbHIH
CTIHIi 6, pO3TAIOBYIOTH TakK, 100 WOr0 BHUMIpPIOBAIBHHNA HaKOHEYHUK
TOpKaBcs 0a30BOi moBepxHi muTH. [lepeBipky poONaTe npu HaKOLTBIII
Bizctani Hi MK HIDKHBOIO ITOBEPXHEI HIDKHBOI ITUTH 1 BEPXHBOI
MOBEPXHEI0  BEPXHbOI  MIMTH.  Bumipm  pobmstb y  ABOX
B3a€MOIIEPIICHINKYISIPHUX HampsMKax. BiIXuieHHs BiJ NapalenbHOCTI
BHU3HAYAIOTh SIK PI3HHULIO IIOKa3aHb IHAMKATOpa B KpalHIX TOYKax
MEPEeBipKH.
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Pucynok 7.3 - [lepeBipka napajieiabHOCTI TUTHT

Tabnuus 7.3 — JJonycTumi BigXuIeHHS

JloBkrHa BUMIpY,MM BiIXujaeHHs, MKM, JJIs KJ1aciB TOYHOCTI
0JI0KIB
1 2 3
Jo 160 25 40 60
ITonazx 160 mo 400 40 60 100
ITonazx 400 mo 1000 60 100 160

®DakTUYHE BIIXWICHHS 3alHCyeEMO 1 TIOPIBHIOEMO 3 HOPMaMH
TOYHOCTi. POOMMO BHCHOBKHU.

BcranoButn mpwiamy i MPHUCTOCYBAaHHS HAa TEPEBIPOYHIN TIIMTI
BIAMOBIAHO 10 HpHBeaeHHX Ha puc. 7.1, 7.2, 7.3 cxemam. IlepeBipuru
mTaMi Ha TOYHICTh. CKIIACTH 3BiT IO pOOOTI.

3micT 3BiTY

Jatu  cruciy  XapakTEpUCTHUKYy  IIITaMra, 3a3Ha4uTH  HOTo
MpU3HAUYEHHS W Tady3b 3acTOCYBaHHSI. BHWKOHATH €CKi3W TIPIIIAIiB i
MIPUCTOCYBaHb, 3aCTOCOBYBAaHUX IIpd TepeBipmi mTamma. JlaHi Tmpo
(hakTHYHI BIAXWJICHHS, OTPUMAaHUX IIPH IIEPEBIpI, 3aHECTH B OKPEMY
TAOJIALIFO.

3po0OUTH BHCHOBKU 1O POOOTI Ha MiAcTaBl MOPIBHSHHS (AKTHUHHUX
BIIXWIIEHP  TIapaMeTpiB  IITaMIla, OTPHUMAHUX TPU  BUMIpi, i3
MIPUITY CTUMHMU.

KoHTpo/ibHi NUTAHHA

1 SIx mepeBips€eThCs UIOMMHHICTE 0230BUX ITOBEPXOHD ILUTUT OJioKa?

2. SIx mepeBipseThCA MEPIEHANKYISIPHICTH KOJOHOK IIONO0 HHKHBOT
Ty OJIoKa?
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JIABOPATOPHA POBOTA N8
MEXAHI3OBAHUI IHCTPYMEHT I TIPUCTPOI,
AKI 3ACTOCOBYIOTHCH TP BUT'OTOBJIEHHI TA
PEMOHTI LITAMIIIB

Mera po6Goru: O3HAHOMUTHCA 3 KOHCTPYKIISIMH 1 MPUHIIUIIOM
POOOTH MEXaHi30BaHOTO IHCTPYMEHTY, SKHH 3aCTOCOBYETHCS MPU PEMOHTI
IITAMITIB.

3araabHi TeopeTnyHi BizomocTi

[ligBuieHHss TPOMYKTUBHOCTI Tpami 1 SIKOCTI MPOAYKIii, sKa
BUITYCKAEThCS,  MOTpeOye  BIPOBA/PKEHHS  BUCOKOMPOTYKTUBHOI'O
TEXHOJIOTIYHOTO OCHAIIEHHS, JIO0 SKOro Tpeba BiJHECTH MEXaHi30BaHHH
py4YHHH I1HCTPYMEHT 1 mpucTtpoi. Ha mpoTsa3i MOpIBHSHO HEBEIMKOTO
MPOMIKKY 4Yacy MEXaHi30BaHWH IHCTPYMEHT OTpPHMaB  IIHPOKE
3aCTOCYBaHHS IPU BUTOTOBJICHHI, HANAI IITAMITIB 1 X PEMOHTI.

MexaHi30BaHUM Ha3UBAETHCA TaKWl IHCTPYMEHT, Y SIKOTO
TOJIOBHUU pOOOYMI pyX 3HIMCHIOETHCS 3a OMIOMOTOI0 BiITOBITHOTO
IBUTYHA, a JOTMOMDKHI PYXH 1 KEpyBaHHS IHCTPYMEHTOM BHKOHYETHCS

BpYyUHY.

3acTocyBaHHS MEXaHI30BaHOTO IHCTPYMEHTY IIOJCTIIyE IIpaIfio i
MIBHUINYE WOT0 MPOAYKTHBHICTh. MeEXaHi30BaHUM I1HCTPYMEHT, SKHH
3aCTOCOBYEThCS TIPU  CIIOCAPHUX po0OTax, MPUBOTUTHCS B IO
SIeKTPUYHOIO CHepriero ado CTHCIUM TMOoBITpsM. Ilo Xapakrepy pyxy
pobodoro opraHy MeXaHi30BaHMH IHCTPYMEHT, HE3AICKHO BiI poay
IBUTYHA, PO3MUIAETbCI Ha IHCTPYMEHT 3 OOEpPTOBHM 1 3BOPOTHO -
MOCTYITOBUM PYXOM. PyuHHii MeXaHi30BaHHH 1HCTPYMEHT MOBUHEH MaTH
Maiy Macy i HeBelluKi rabapuTHI pO3MipH.

I[Ipy pemoHTI i BHUTOTOBJEHHI WITAMIIIB TIepeBara BiIIAEThCA
IMHEBMAaTUYHOMY IHCTPYMEHTY, OLIbII Oe3re9HOMY B POOOTI.

IMueBmMaTnyHa HoXxiBKa (prc. 8.1.) Mae OBUTYH POTOPHOTO THILY,
SIKMH TPUBOJIUTHCS B IO CTUCIMM MOBITPsIM. LIsi mHeBMaTH4HA MallMHKa
o0JiaiHaHa 3aTUCKHUMH MaTPOHAMH, SKi JO3BOJSIOTH 3aKPIlIUTH HE TUIBKU
HOXIB OYHE MOJOTHO PI3HOTO PO3Mipy, aie il HamWiIKH. 3acCTOCOBYETHCS
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MIpH BUTOTOBJICHHI IIA0JIOHIB 1 AeTanell JTUCTOBHUX IUTAMIIIB, a TAKOX MpPH
PEMOHTI AeTaneil IpiOHUX MTaMITiB.

ITHeBMaTHMYHA cBepaaMjibHa MammHka (puc. 8.2). s
CBEpJUTIHHSI OTBOPIB JiaMeTPOM JI0 8 MM 3aCTOCOBYIOTh MaimnHKy PC-8A.
Bona mae kopmyc 11 3 3anpecoBanum craropoM 10 mueBMoaBuryna. Potop
9 Mae 4oTupH Ta3u, B AKUX MICTAThCSA TEKCTOIITOBI Jionatku 8. [ToBiTps 110
JBUTYHA MOJIAETHCS 13 MaricTpaii 1Mo TyMOBOMY IIUTaHTY depe3 Himelb 5. B
Oykci 6 € mapuk 7 3amipHOro KianaHy, SKAH HPUTHCKAETHCS 10 cijuia
Oykcu npyxkunoro 4. [loBiTps mocTtymnae ToJi, KOMW IMapuK 7 BipKaTHid
mruptom 3 yHus. Ilo pagianeHuM oTBOopaM A B OyKci MOBITPsI MOCTYIAE
BCEPEIMHY PYKOSATKH KOPIYCY 1 MO KaHaly b HampaBisieThCsi B poOouy
MOPOXXHHUHY JBUTYHA. JIJist MyCKy MallMHKH HATHCKAIOTh HA EKCIIEHTPHK 2,
AKMA BHXOJIE CBOIM KIHIIEM Ha TIOBEPXHIO pPYKOATKH Koprycy 11.
ExcuenTpuk, obeprarounch, BiDKUMAE MTHQTI, SKUH TUCHE HA MIAPHK 7,
BiJIKpHBAE JIOCTYII TOBITPS 13 MaricTpani.
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Pucynok 8.2 - [TneBMaTH4HA CBEp/UTHIIbHA MAIIIHHKA

[Ipu TrCcKy mOBiTps 6 ar porop aBuryHa poouts 12000 o6/xB. s
3HIKEGHHS IIBUAKOCTI 00EpTiB pOTOpa € IJIaHEeTapHUW PEOYKTOp, SIKHN
nepenae mmuHAenro 1 2000 o6/xB. Maca mammukm 1,5 kr; rabaputHi
po3mipu 210x50x140 mm.



37

MMueBMaTnuHuii HAanuWiIoOK (puc. 8.3) 3aCTOCOBYETHCS AJS JIETKUX
ONUJIOBOYHUX POOIT, 3a0e3meuye BUCOKY MPONYKTUBHICTb, 3pYYHHUH NpHU
3HSITTI ()acOK, 3aKpYyTJICHHI KPOMOK, BUJIAJICHHI 3aBYyCeHIIIB. Jlisl MallMHKY
OCHOBaHA Ha 3aCTOCYBaHHI ITHEBMOJIBUTYHA 1 KPUBOLIWITHO - IIATYHHOTO

MEXaHi3My.
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Pucynok 8.3 - [IHeBMaTHYHUI HAIIMIIOK

[IBuakicTs pyxy - 1200 momaBiiHMX XOAIB B XBWIMHY. JloBkmHA
xomy Hammika 12 MM. 3aCTOCOBYIOTBHCS CKOPOYCHI HAMMUIKK 3 TPSIMHM
XBOCTOBUKOM. ["abapuTHi po3mipu Hamuika 345x110x70 mMm.

IMueBMaTHyHi nLTiGyBaTbHI MAIIMHKH

[Ipu nwridyBaHHi, TONMipyBaHHI 1 TOBEACHHI MOBEPXHOHH IITAMIIIB
3aCTOCOBYIOTh  PI3HOMAaHITHI THIIA IMHEBMATHYHUX  IUTIQYBATBHUX
MAaIIuHOK, KOHCTPYKIiSI  SKHX  po3poOiieHa Ha [ OpbKIBCEKOMY
aBToMoOiTEHOMY 3aBofi. Ha pucynky 8.4 mokazana mammaka ['A3 - 50 mst
TIOBEIACHHS POOOYNX IMOBEPXHEIO CEKIIM ITaMIIIB 3 PI3HUMH CKJIATHHMH
rmepexogamMu. MamrHKa Mac Maii rabapuTHi posmipu, ii Bara 400 T,
po3BuBae 50000 06/XB. MaIIMHKA TIPAITIOE TIPH THCKY ITOBITPS B CITi 5 aT.
Jlo mmuHAens MallMHKA KPIMUTHCS NUTiQyBalbHA TOJIOBKA / IIaMEeTPOM JI0
10 mm. Ilpm mimbopi 3epHa nuTipyBaNbHOI TOJOBKH MOMKHA JTOOUTHCS
YUCTOTH OOpOOKH MOBEPXHI 7-TO KJIACy.

KoHcTpykilis MalIMHKKA HECKJIafHA 1 CKIQJaeThCcsl 3 Kopmycy O,
Kpuiku 14, Banuka i, raiku 2, OUTIHBOBOI BTYJKH 5, rpadiToOpOH30BOI
BTYJKHU 4, KpuibuaTku 9, 3armymku 70, TBUHTA /5, CTOIOPHOI MIPYXUHH 8,
MEPeKpUBalOYOro TOBITPA BeHTWNA 73, mnpyxuHd 72, xonyca 77,
MIJIUITHUKA 7.
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[pamroe mMammHKa TakuM OOpa3oM: CTHCIE TOBITPS MOAACTHCS IO
LUIaHTY, BHYTpilIHIN giameTp sikoro 10 MM, B MOpOXHUHY Kpuiiku 14 i
npu ToBepTaHHi BeHTHNs 13 wepe3 cmewmiansHi oTBOpH 3armymkd 10
MOCTYTIA€ Ha JIOTATI KPUIILYATKU 9, siKa )KOPCTKO 3aKpilljieHa Ha BaJHKy 3.
KpunpuaTka i BaJlMK TOYMHAKOTH 00EPTATHCS, OOCPTAIOUM MPU I[LOMY
uuTiyBajgbHY TOJOBKY.

1z 345 5 7 8910 111213
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Pucynok 8.4 - [TneBmaTruna nuti¢yBansHa Mammaka ['A3-50

Mammaka 3pydHa 1 Oe3medHa B poOOTi. 3acTocyBaHHS ii IIpH
CITIOCapHIM JOBOMINI INTaMIa IIiCIs BHUTOTOBJICHHS IIOKa3ajga TapHi
pe3yibTaTH; Ha NEIKUX OIlepallisax MPOMYKTUBHICTH Iparli ITiJABHINAIACH
oimpin yum Ha 40%.

Bigomo, mo mpm poOOTI 3 THEBMATHYHUMH MAITHHKAMH
YTBOPIOIOTBCS BiOparii, SKi HECHPHUATINBO MiIOTh HA TUIO IPAIFOIOYOTO.
Amnaji3 BiOporpaM mmokasas, 110 aMILTITyAa KOJIMBaHb Ha MEepeaHil JacTHHI
IHCTpYMeHTY B 2,5-6 pa3iB BHIE, YAM Ha HoOro 3amHid dacTwHi. Tomy
HECTIPUATINBUI BILIMB BiOpallii B MepIny depry BiIOMBAEThCS Ha JIiBii
Py, sSKa Ipu poOoTi OIMKYe 10 aOpa3uBHOTO KPYTY.

IncTpymeHT 1J11 GOpMAIIMHUA

3acTocyBaHHS THEBMAaTHYHUX 1 €NEKTPUYHUX OOpMamInH Habarato
MIPUCKOPIOE TIpoIlec 0OpOOKK (PacOHHHMX TMOBEPXHEI0 NETallel IMITaMIiB i
rpec-hopm.

Juis 0OpoOKM He3zarapTOBaHWX JeTalieil 3aCTOCOBYIOTH Oopdpesn i
OOpHANUIBPHUKHN, a Ui OOpPOOKHM 3arapTOBaHHWX JeTaliedl - abpasuBHI
OOpProJIOBKHY.

Bop¢pesn. Po3pizusators 1Ba Tvnu 60pdpesiB: CyLisbHI 1 HacaaHi.
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CyuiasHi 6opdpe3n (puc. 8.5, a) BUTOTOBISIFOTH 3 IIBUIKOPIKYUIOL
ctaii Mapok P9 i P18. XBocToBa yacTHHa iX BUKOHYETHCS K OJHE IIIC 3
pobouoro yactuHor. Haifbinpmmii giamerp pobouoi wactunu 6opdpes 16
MM, HaWMeHIIWH - 3 MM; JiaMeTp XBOCTOBHKA OJHAKOBHM JJIs BCIX
TUTIOPO3MIpiB (pe3 i ckmagae 6 M.

Hacanni 0opdpesu (puc. 8.5, 0) BHUIOTOBISIIOTH ITyCTOTUIUMH,
MaloTh TUIBKA POOOUYYy YacTHHY, SIKy BUTOTOBJISAIOTH 31 ctaimi mapok P9 i
P18, i HarBMHYYIOTHCS Ha OMPABKY i3 KOHCTPYKLiHHOI cTani. HaitOinpmmii
niameTp HacaaHux O0opdpesiB 32 mm, a HalimMeHmmi - 12 MM. BiamosigHo
30BHIIIHEOMY JiaMeTpy X (pe3 iX OTBOpH MaroTh pi3zp0y Big M10 no
Ms.

BopHanuiaku maroTh Taky k ¢opMmy, IO 1 CyIUIbHI Oopdpesn
(puc. 8.5, B), 1 BUKOPHUCTOBYIOTHCS JIISl 3a4UCHHUX POOIT Ticis oOpoOku
nerajgeir  Oopdpesamu abo Ha  MaJlOpiKY4YHMX  CTaHKaxXx. BoHH
BUTOTOBJISIFOTBCSL 13 MIBHAKOpDKYy4oi craimi mapkm P9, ByrieBoamcroi
THCTpYMeHTaNbHOT cTaii Mapku Y 12A abo i3 TBEpOTo CILIaBy.

Uucno o0eprTiB  OOpHAMMIKIB ~ 3aJCKHTh  BIl  MEXaHIYHHUX
BJIACTUBOCTEH JeTaimi, mo OOpOoONIOEThCH, 1 MaTepiamy Hamwika. llpu
00po0I1i cTaTPHUX JAeTanei OopHamrIKamH i3 craiei mMapok Y12A i P9
BCTAHOBITIOIOTH TaKi KUTBKOCTI 00epTiB:

Hiamerp 6opHanmika, mm g0 3 3-5  6-10 11-14 15-16
17-20 21-25
Yucmo 06/x8. 4600 3500 2800 2300 2000 1900 1700

st GOpHAmWIIKIB, IO BUTOTOBJCHI 3 TBEPAOrO CINIABY, YHCIIO
0o0epTiB MOKHa 30UTBIIMTH B 3-5 pas3iB TOPIBHAHO 31 3BHYAMHHM
OOPHAITHIIKOM.

IIpu pobGoti 6opdpezamu ymcio obepTiB HMpUiMarOTs B 1,5-2 pasu
MEHIIIE, YUM BKa3aHO I OOPHAIMJIKIB BiAITOBITHOTO JiaMeTpy.

AOpa3uBHi OoprogiBkmu (puc. 8.5, T) Haca[KyIOTh Ha CTaJbHHH
CTpMXKEHb 1 3aKpilLUIIOIOTh Ha HBOMY 32 JOMOMOTOIO PO3IIaBIEHOTO
cBUHIO, cuHTeTHYHOro Kiero b®d. Cmocid excruryararii 60projioBok
Takui xe, sAK i 6opdpes i GopHANUIKIB, ajle YUCI0 00epTiB iM Jar0Th B 2-3
pasu Oinblie, YuM 1t OOPHAIMIIKIB.
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Pucynok 8.5 — Pixyui iHCTpyMeHTH A1 OOpMaIIvHu



41

AJMa3sHi iHCTpyMeHTH

B  cywyacHOMy  iHCTpyMEHTalbHOMY BHPOOHHITBI  IIUPOKO
BUKOPUCTOBYIOTBCSl PI3HOMAaHITHI 1HCTPYMEHTH, SIKi BHTOTOBJCHI i3
OPUPOJHUX 1 IITyYHHX JiaMaHTiB. Bucoka BapTicTh aJMa3zHUX
THCTPYMEHTIB LIJIKOM OKYMAaETHCS MiJABUIICHHSIM MPOAYKTUBHOCTI IMpari i
BHCOKOIO SIKICTIO 00OpPOOKH.

[lpu BUrOTOBICHHI OCHAUIEHHS alMa3d 1 adMa3Hi IHCTPYMEHTH
3aCTOCOBYIOTH JIJISl 3aKJIFOYHOT OOPOOKH 3arapTOBaHUX JCTAJCH IITaMIIIB 1
npec-popM, a Takox sl NUTIGYBaHHS 1 JOBOJDKEHHS TBEPIOCIUIABHUX
BCTaBOK JI0 HUX.

B uucni pi3HOMaHITHHX alMa3HHX IHCTPYMEHTIB HPOMHCIIOBICTIO
BUITyCKAIOThCSL aJIMa3Hi KPYTH, TONIBKH, Opyckw, Haadimi i mpuTHpH
(puc 8.6).

(0t o et 15|
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T @ 461

a - alIMa3Hi KpyTH, O - TOJIOBKH, B - HaAQLIi (ClUCHHS), T- TPUTHPH;
1 - meTaneBwuii koprryc, 2 - aIMa3HOHOCHUH 11ap
Pucynoxk 8.6 - AnMasHi iHCTpyMeHTH
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MarepiaJj, iHCTpyMeHTH, IPHJIAIH, 0012 THAHHSA

Enextponpunb,  eNEeKTPOHOXKHWII, TMHEBMAaTHYHA  CBEPAIHIbHA
MalllMHKa, ITHEBMAaTHYHA MNUTIQyBajlbHa MAaIIMHKA, IHCTPYMEHTH JJIs
OopMalvH, sKi HarpaBJieHi Ha po0OoyYi IeTalli IITaMIIiB.

Iopsinok mpoBeneHHs podoTu

KoxkeH cTyneHT JO0KIagHO 3HAMOMHTHCS 3 YJAITyBaHHSIM 1
MPHHIUIIOM POOOTH MEXaHi30BaHOTO IHCTPYMEHTY, SIKHH 3aCTOCOBYETHCS
IIPU PEMOHTI IITaMIIiB.

CamocTiiiHO migOuMpae piXY4YHid IHCTPYMEHT JUIss TPaBHIIBHOI
eKCIUTyaTallii, 3aKpiliroe HOro B €JIEKTPOAPHII, ITHEBMATUYHIN
CBEPUTHJIBHIN MallUHII 1 B OOpMaIiuHi.

[NepexoHaBImMCh B HAMIWHOCTI 3aKPIIUICHHS] PIXKYYOTrO 1HCTPYMEHTY
MPHCTYIAE 0 00pOOKH (pacOHHMX JIeTaleil mramIia.

3mMicT 3BiTY

1 Haxpecmutu cxemy oOpoOku (acOHHUX IOBEpXHEIO JeTanel
IITaMIla, BKa3aBIIM METOJA KpIJICHHS JeTali 1 METOJ KOHTPOJIIO
00p0o0ICHNX MOBEPXHEIO.

2. JlaTu TeXHIYHy XapaKTePUCTHKY MEXaHI30BaHOTO IHCTPYMEHTY,
SIKH  3aCTOCOBYEThCS TIpH  OOpOOIIl 1 BKazaTwm Marepial piKydoro
IHCTpYMEHTA.

3. 3poOHuTH BUCHOBKH I10 POOOTI.

KoHTpoJibHi 3anuTaHHs

1. Ha sxomy obGmagHaHHI MOKHA 3IIHCHIOBATH Pi3aHHS JIACTOBOTO
MaTepiaay TOBIIUHOK 10 S<2 MM?

2. Ha saxomy oOmagHaHHI 3OIHCHIOETBCS 0OpoOKa (HacoOHHUX
MOBEPXHEO JAeTanel mrammna’?

3. SxuM IHCTpYMEHTOM MOXHaA OOpOOJIATH HaIIaBHI JeTali
mramna?

4. Slkoi ¢GopMH BHITYCKA€ThCA adMa3HHH I1HCTPYMEHT 1 3 SIKUX
JIeTalIel BiH CKIAHA€ThCS?

5. Sxi  mepeBarm  MamTh  THEBMOJPWIh  IOPIBHAHO 3
eneKTpoapuiaem?
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JIABOPATOPHA POBOTA Ne9
MPUCTPOI 1151 3AKPIILJIEHHS JETAJIEN IPU
MPO®LILHOMY LIII®YBAHHI

Mera poGorn:O3HAOMUTUCS 3 KOHCTPYKIISIMA 1 TPUHIAIAMHU
po0OTH Pi3HUX MPHUCTPOIB, IO MPU3HAYCHI JUIS 3aKPIIJICHHS JeTalled mpu
npodineHOMY HUTIQyBaHHI.

3araabHi TeopeTnyHi BizomocTi

Haii0inbin yHiBepcalbHUM TPHCTPOEM JUIS 3aKPIlUIEHHS CTaIbHUX
neraneil mpu npoginbHOMY nuTiQyBaHHI € MarHiTHI IMIATH. MarHiTHI
IUIATA BCTAHOBJIIOIOTH OE€3M0CEPEIHhO Ha CTLT IIOCKONLTI(PYBAIBHOTO
CTaHKa 1 3aKpIILIOIOTh OonTaMu abo mpuxBaramu. JleTaab Ha MarHiTHIH
IUTAT] IIUIBHO TPUTHUCKAETHCS CBOEH 0a30BOI0 IIOBEPXHEID, a pelTa
MOBEPXOHbB JIOCTYITHA ISl LTI )YBaHHS.

B mpoMHCIOBOCTI 3aCTOCOBYIOTHCS JIBA THUIHM MAarHiTHUX IUTUT:
CIeKTPOMAarHiTHI  IIMTH 1 IUIMTAH 3  TIOCTIHHUMH  MAarHiTaMH.
EnexTpoMaruiTHi mIMTH MOXKYTb OYTH Pi3HMX KOHCTPYKITiH. Y IUTUTH, 110
IoKazaHa Ha pUCYHKY 9.1 TOMIOCH MarHiTiB BUXOIITH Ha Topeln. lle
JO3BOJISIE PO3IMIMPHUTH [iara30oH AeTanei, SKi 3aKpiIUTIOIOThCS Ha HiH, i1
00p0o0IATH BY3bKi JeTaii, Ki MalOTh BUCTYIT Ha 0a30Biil TOBEPXHi.

EnexTpoMarniTHa ImiMTa CKIAgaeThcsl 3 Kopmyca 4, ocepenmas 5,
00MOTKH 3, BepxHBOI (JaTyHHOI 200 OpoH30BOi) muTH 1 i macTuH 8 1 9,
BHUTOTOBJICHUX 3 MarHiTHOTO 3aiiza ApMmko. IImacTWHM MPOXOMAsATh 4Yepes3
I1a3¥ 1 OTBOPH B IUTUTI 1, IPUMHUKAIOTH IO OCEPEIIS S5 1 YTBOPIOIOTH TOJIOCHI
HAKOHCYHHKH. EJIEKTPUYHMIA CTPyM, MPOXOASYM Yepe3 BUTKA OOMOTKH,
YTBOPIOE B HIA MarHiTHO - CHJIOBHH TIOTIK, SIKHH IIEPEPHBAETHCS
MepeMHYKaMHM, SIKi 3HaXOOATHCA B BEPXHIM IIUTI 1 MDK ITOJFOCHHMH
HAKOHEYHUKaMHU 8 1 9. SKIO TOKIACTH HA CTANBbHY IUIMTY JETalb, TO
Mar”iTHO - CHJIOBHH TIOTIK 3aMHKA€ThCA 1 IETallb MPUTATYETHCS [0
MTOBEPXHI IUTUTH.

Jia 3aKpituieHHs SK KPYIMHUX, Tak 1 APIOHUX JeTaneidl B cepiiHOMY
BUPOOHUIITBI 3aCTOCOBYIOThCS JIBA BHJM MATHITHAX TUIMT - OJMH JIJIst
KPYITHUX JeTajieldl 3 BEIMKOI BIJICTAHHIO MK BHXOJAaMH TMOJIIOCIB Ha
MOBEPXHIO IUMMTH, a JAPYTHd - a8 JpiOHMX jeTanedl 3  OJM3bKO
PO3TalIOBaHUMU BHXOAaMHU TMojrociB. Ilpu cepiiiHiii oOpoOwi aertaneit
3aCTOCYBaHHS PIIMHH, LIO OXOJOKYE, € OJHOI i3 YMOB BHPOOHHYOI
pobotu. B Toif xe dYac IX 3acCTOCYBaHHsS YCKJIAAHIOE EKCIUTyaTalito
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MarHiTHHX IJIMT, TaK SK MOMAaJaHHS HA OOMOTKY MAarHiTiB piAMHH MOXe
BUKJIMKATH 3aMHKaHHS 1 BUXiJ 13 CTPOIO MarHiTHOI miauTH. i1 cTBOpeHHs
BOJIOHETIPOHUKAHHSI TMPOMIKKH MK IUTUTOIO, TIEPEMUYKaMH 1 BUXOJIAMH
MOJIOCHUX ~ HAKOHCYHWKIB  3allOBHIOIOTH  OJOBOM 1  3alaroioTh.
CtpyMonpoBiaHuii mHYp 12 3axXHINAI0Th PE3MHOBOIO TPYOKOIO, SIKa MIOKPUTA
THYYKOI0O METaJIeBOI0 OILITKOW. Ha KiHII I[IHypa BCTaHOBIIOIOThH
HITernce’abHy BWIKY 7 3 BOJOHENPOHUKHUM KOHTakToM. LlIHyp B mmmty
MPOXOAUTh 4epe3 crerlianbHuid BB 10, KW 3HAXOMUTHCA HA KOPIyCl
MTA. B Micii KOHTakTy MIHypa i BBOJY BCTAHOBIICHO KiJIbIIEBE PE3MHOBE
CTOBILICHHS 1, sIke 3aTUCKAeThCs Taiikoro 6. s 3pydyHOCTI 1 TOYHOCTI
BCTaHOBJICHHS JIeTaJlel 1 MPUCTPOIB J0 TUIUTH MPHUKPITUICH] YIOPHI MJIaHKA

2113.
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Pucynok 9.1 — EnekTpomMartitHa rminTa J0 IOCKOILTi(hyBaTbHOIO CTAaHKY

EnexTpomMarHiTHI  IUIMTH ~ SKUBISATBCS ~ NOCTIHHMM  CTPYMOM
HanpykeHHAM nepeBakHo 220 i1 127 B. Enexkrtpuunuii ctpym Big citi
MOTIaJIa€ Yepe3 CeJICHOB] a00 pTyTHI BUIPSAMYBadi IEPEMiHHOTO CTPYMY, SIKi
€ mpuiIagaaM cTaHka. Ha KOTymli enekTpoMarHity CTpyMm Ionajiae depes



45

nmepeMuKad. 3akpiluleHI Ha CJIeKTPOMArHITHIM IUTUTI  JeTaimi  michs
BUKJIIOUECHHS ENEKTPUYHOTO CTPYMY HE 3aBXKIU BIAETHCSA JIETKO 3HATH.
3aMUIIKOBUH MarHETH3M MPOJOBXKYE MII[HO YTPUMYBATH JAETajli Ha TUIATI.
3BIJIBHEHHS JIETalli JTOCATAETHCS IIBUIKUM 3MIHCHHS IOJIOCIB MarHity i
3MIHOIO HANpSAMKY TOTOKY MAarHiTHO-CUJIOBUX JIiHIiH, K4 BHKOHYETHCS
MMOBOPOTOM  PYKOSATKM  Tnepemukava. Jlns  3akimrouHoi  JrikBijariii
3aJIMIIKOBOTO MarHeTH3My B JeTani ii po3MarHiuyrore. Jns mporo ii
BBOJATh B MArHITHE IOJIE EJEKTPOMATHITY, IO YXHBHTHCS MEPEMiHHUM
ctpymoM. [lepeBaroro IUIMT 3 MOCTIHHUM MAarHiTOM € HE3aJICKHICTh BIJ
JDKEpena eJeKTPUYHOTO TOKY, 1110 B 3HAYHIN Mipi CIIPOIIy€e JOTIIST 38 HUMH
1 pO3IIMPIOE TEXHOJIOTIYHI MOYJIMBOCTI IX 3acTocyBaHHs. MarHiTHa minTa
3 moctiiiHuM MarHiTom (puc. 9.2) ckiamaetses i3 Koprycy 1, 10 sSKOro
HIUTFHO MPHUKPITUTIOEThCsT HUKHA TmiTa 10 1 BepxHs miuuta 1. B BepxHIo
IUTUTY BCTaBIIeHI TUIACTMHM 8§ i3 3amiza ApMKo, i307bOBaHi Bin Hel
KUTBIICBUM IapoM 4 MarHiTHO-HENPOHWKHOTO Marepiainy. Bcepeauni
KOpITyCy PpO3TalllOBaHO PYXOMHM MAarHiTHUH OJIOK, SIKHH CKJIQJa€eThes 3
HaOpaHWX B IIOCIIZOBHOCTI TOCTIHHMX MAardiTIiB 5, IUIaCTHUH i3 3aji3a
ApMKO 1 JiaMarHiTHUX TPOKIAAO0K 7, CKPIIJICHUX JBOMA JIATYHHHUMH a0o0
OpOH30BHMH HITIMITbKaMu 14.

IIpn mepemimieHHI pyKOSATKA 15 BHHM3 MarHiTHHH OJOK dYepe3
3yOuactuii cexkrop 12 1 pefiky 13 mepeminryeTscs mpaBopyd. Ilpu mmeomy
IJIAaCTUHU 6 OJOKYy CIBOAAOTh 3 INIACTHHAMH 8 BEPXHBOI ITIUTH.
MarsiTHO-CHJIOBHI TOTIK, IO BUXOJE i3 MAarHiTiB 5, MPOXOJWTH depe3
BEpXHIO IDIMTY | 1 BCTAaHOBJICHY Ha HIH IeTamb, IIaCTHHH 8 1 6,
3aMHKA€ThCS 4Yepe3 HIKHIO TumTy 10 1 mputarye paeranb, IO
00pOo0IAETBCA, A0 BEPXHBOI ILIUTH. [IpH mOBOpPOTI pyKOATKH 15 BBepx
Mar”iTHUH OJIOK MEepeMINTyeThbes JIBOPYY MO0 YIMOPY 3, MarHiTHHH ITOTIK
3aMHKAETLCS Yepe3 IUTACTHHH 8 1 6, MHHAIOYH eTallb, 0 00pOOIIEThC,
sIKa JIETKO 3HIMA€eThCs 3 TUIMTH. sl opieHTAaIlii mprUCTPOiB 1 JeTalel, 1o
BCTAHOBITIOIOTBCS, IUTMTA OCHAIleHa OOKOBOIO YIIOPHOIO IUIAaHKOI 9 i
MePEeTHBOIO TUIAHKOFO 2.

[locriiiHi MarHiTH, $Ki 3aCTOCOBYIOTHCS JUII MAarHiTHHX ILTUT,
BHTOTOBJISIFOTh 13 CIIaBYy 3ajliza, Mifi, KOOanpTy, allOMIHIIO 1 HIKENfo.
[Ticnst 30upanHa B OJIOK BOHH TMOCIIOBHO HAMarHiuylOThCS B MarHITHOMY
roJti. MarHiTHI TUIMTH 3 TOCTIHHUMH MarHiTaMu BUTOTOBJISIOTh HEBEIMKUAX
po3mipiB (onTumaneHMi po3Mip 600x200 mMm). 3acToCyBaHHS IUTUT
BEJIMKHX PO3MIpIB YCKIaAHIOETHCA THM, IO MPU HEPEMilIEHHI BEITUKOTO
MAarHiTHOTo OJOKY HeoOXinHi 3HauHi Gi3uyHi 3ycHIuIs.
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Jns 3akpituieHHst getanei, siki MaroTh QopMy, SKa 3aBaykae MIIIHO
3aKpINHUTHU X Ha MarHiTHIN TJIMTI, 32CTOCOBYIOTHCSI MArHITHI IPU3MH.
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Pucynok 9.2 - MarHiTHa rimTa 3 OCTIHHUMH MarHiTaMu

Marnitaa npusma (puc. 9.3) coyxurh Ius  6€33aTHCHOrO
3aKPITUICHHS 1 MPaBHIGHOTO BCTAHOBJICHHS TN IUTiIQYBaHHS TUIOIIUHU Y
IeTami 3 [OWIHIpHYHAMH Oazamm. Ila Takmx Tpu3Max MoOXKHA
BCTAHOBIIOBATH 1 JeTami 3 0a3aMH y BHAI IUIOCKHX TpaHedl. Ilpusmy
30HMparoTh 3 TOBCTUX IJIACTHH M'SKOi CTaJi, MK SKHMH MICTSATh HEMarHiTHI
MPOKIIAKK 13 JIaTyHi, amroMiHito abo ¢iopu. [lmactiam 3 mpoxiagkamu
YEepPryrThCs, BCl CTATYIOThCS JATyHHUMH CTPYOKHsAMH. [licns 30upanHs
0a30Bi 1 yCTAaHOBOYHI TUIOIIMHY MTPU3MH MOBUHHI OYTH MPONLTIOBaHI s
BHPIBHIOBaHHS iX 1 Juia 3a0e3redyeHHs] MapaieiabHOCTI MiX Humu. [l
KpaIioro yTpuMaHHs (3aKpiIUIeHHS) JAeTali B IPU3Mi TOBIIMHY il TUTACTHH 1
NPOKIAaJOK Oa)KaHO MaTH OJHAKOBY 3 pO3MipaMHM THX JK€ JeTajeid B
MarHiTHiH TUTHTI.
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[lpu mocraHOBUI MPU3MH HA IUIUTY CHiA CyMIl[aTH IUTACTHHHU 1
MPOKIAJKN MPHU3MH 1 TUIMTH, SIK 1€ MoKa3aHo Ha pucyHky 9.3, ai 6. B
IOMY BUTIQJIKy MarHiTHI JiHii HAyTh BiJ] MarHiTIB IUITH Yepe3 IIaCTHHU
npu3Mu 1 Jetanb. Skimo He Oyjae BKa3aHOrO CYMIICHHS, TO MarHiTHI
CHJIOBI  JiHII HE TMpoHIyTh dYepe3 JeTanb, MO LUTi(yeThCs,
(puc. 9.3, B), i, omke, BoHa Oyne JeXaTd Ha MAarHiTHIA mmTi 063
3akpimeHsst. [To TMM ke MipKyBaHHSM NpH HutihyBaHHI AeTajeid Manoro
PO3MIpy CIIiJT PO3TAIIOBYBATH 1X TaK, 1100 BOHU MEPEKPUBAIH X0U O OIHY
HEMAarHiTHY MPOKJIaJIKy.

HInidoBani aerani mTaMIliB MOBHHHI OyTH po3marHiveHi. [Ipuctpiii
JUIS P03 MarHideHHs SBJSIE COOOI0 COJICHOIA, 3MOHTOBaHHWH Ha
TEKCTOJITOBIM a00 QanepHii nommii. BiH )XUBUTBCS MEPEMIHHUM CTPYMOM
Hanpyroro 220 B. Cxema nemarHiTH3aTopy IIOKa3aHa Ha PHCYHKY 5-4.
JleMarHiTu3aTop CKIQIa€Tbcs 3 IUIMTH 1, KOTYIIKA coyieHoimy 2.
Po3marniuyBaHHS 3ar0TOBKH 3 BiZIOYBa€ThCSI TIPH ii KOB3aHHIO 110 HAXMIIBHIN
mommHi. Po3mipu K’OTyIHKI/I 40x 1 10 mm, TmubuHOIO 70 MM.

S RS R

. e

a - KOHCTPYKTHBHE O(OPMIICHHS IPU3MH; O - CXeMa pO3TallyBaHHs, IPH
SIKOMY MAaTHITHI CHJIOBI TiH 11 POXOATE Yepe3 AeTalb;
B - PO3TaIlyBaHHS, IPU AKOMY MarHiTHI JiH11 MHHAIOTH JIeTalb,
A - npusma; b - marnitHa rnTa; B - getanb; 1 - miactuHu i3 M'sikoi crani; 2 -
HEMAarHiTHI IPOKIAAKHU; 3 - CTSOKHI JIATYHHI CTPUIKHI
Pucynok 9.3 - MarnitHa npusma



Pucynok 9.4 - Jlemaruituszatop

OOpoOKy TOBEPXOHb JieTalici IITAMIIIB PO3TAIIOBAHMX I KYTOM,
MOJKHa BHKOHYBAaTH 3a JIOIIOMOTOI CHHYCHUX JIHIHOK, CHHYCHHX
Mar"iTHHAX CTOJIIB, CHHYCHUX THCKIB

a - IS NDTipyBaHHS IDIOMIMHY ITiJT 33JaHIM KyTOM; O - JUTsI 3aTpaBKu
1uTihyBaNbHOTO KPYTY ITiJ] 3a7[aHuM KyToM; 1 - kopryc; 2 - cuHycHa JTiHilKa;

3 - omopHi posmKy; 4 - Habip BUMIPIOBAIBHUX TUTMTOK; 5 - OONTH, SIKI CKPITLTIOIOTh
JHINKY 3 Kopiycom; 6 - MarHiTHa mimTa; 7 - abpa3uBHUHN KpyT; 8 - nutidyBanbpHa
neranb; 9 - ocHoBa anMazoyTpuMysada; 10 — anmazorpumay; 11 - anmas

Pucynok 9.5 - IIpuctpiii 3 CHHYCHOIO JIiHIHKOFO



49

CuHycHi NiHIAKY BUMYCKalOTh 0e3 OMOPHOI IUIMTH, 3 OJHI€I0 a0o
JBOMa ONOpHUMH miiuTamMu. CuHYCHi JiHidKY (puc. 9.5) OyBaroth 1-T10 1 2-
ro KJIaciB TOYHOCTI 3 PO3TATHEHHSAM MiK ocsiMH BanukiB L, piBHum 100,

200, 300 i 500 mm. 3anexHICTP MiXK KyTOM YCTAaHOBKH IIiHIMKH a,
BicTaHHIO L, 1 po3mipoM ONOKy MIpHHX IUIMTOK / BHpaxkaeTbCs
dopmynoro H =L, sinx.

3HAaYHO PO3IIMPIOE TEXHOJIOTIUHI BJIACTUBOCTI CTaHKA BUKOPUCTAHHS
CHHYCHHMX MarHiTHHX cToJiB (puc. 9.6). YcraHOBKa MarHiTHOTO CTOJNY 2
3MIIACHIOETHCA 32 JIOMIOMOTOI0 JIBOX BAJIMKIB 5, IO CIAPAIOTHCS HA KOCHHII
4 B Hioro HWKHIN YacTuHi. OMH BaJIMK BCTABJISIFOTH B YIIOP 3 MPOPI33io 1,
Ha OCHOBI 7 MiJ APYTHi MICTATh HAOIP MIIUTOK 6 MOTPIOHOT BUCOTH. | BUHT
8 3 raiikoro ciayxuTh I Qikcailii TOJOXXEHHsS MAarHiTHOTO CTONY.
MOKOCHHIIIO 3 BCTaHOBITIOIOTH 3ar0TOBKY a00 MPUCTPIiA.

a — CHHYCHHIH MarHiTHU#M CTiJI, 0 — CHHYCHI TBOOOEPTOBI THCKH
Pucynoxk 9.6 — CuHYCHI MarHiTHI CTOJIH

Jus  BcTaHOBNEHHS 1 3aKpilUIGHHA  3arOTOBOK  IIHPOKO
BHKOPHCTOBYIOTh THCKH Pi3HUX KOHCTPYKIiA. CHHYCHI TBOOOEPTOBI THCKH
(puc. 9.6, ©0) B3aBOSKM  YHIBEpCAIBHOCTI  OTPUMAlld  IIHPOKE
PO3MOBCIOJDKEHHSI TMPH  00poOIi, sKa morpedye TOYHOTO TIOBOPOTY
3arOTOBKH B JIBOX IUIOIIMHAX. B CIIOIy4eHHi 3 MOBOPOTHHUM CTOJIOM abo
JTITMIIBHAM TPUCTPOEM TaKi THUCKH JIO3BOJIIIOTH OOPOOJSTH 3arOTOBKH
NpakTHYHO JTr0001 Gopmu. THUCKHM CKIIaNarOThCS i3 OCHOBU 1, CHHYCHOTO
CTONy 6, CHHYCHUX THCKIB 3, sIKi MOXKHA ITOBEPTaTH BiIIIOBITHO HABKOJIO
oceil 2 1 5. HeoOxiaHi KyTH HOBOpOTY 3a0e3neuyroTh HaOOpOM MipHHX
IUTUTOK PO3MipY, 110 MOTPeOy€eTHCs, Ki MiAKIAAAI0TH 11/l OTIOpHi BaJuKu 4
i7.
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Marepiajm, iIHCTpyMeHT, PHJIaIH, 0012 THAHHSA
[TnockonutidyBanbHUA CTaHOK, MAarHITHI IUIMTH, CHHYCHI JIiHIHKH,
TUCKH, KIHIIEBI MipH, KOCHHEIb, ICTaJIi, 1110 0OPOOIISIFOTHCS.

Iopsinok mpoBeneHHs podoTu

O3HaifloMUTHCS 3 KOHCTPYKLISIMH MAarHiTHHX IUIAT, CHHYCHHUX
niHioK, THckamu. HacTpoitu 3arotoBky Ha nutigyBaHHs mig kytom 12, 15,
20. Tepenectu ii Ha nUTIQyBaTHHUN CTAHOK 1 MPOLLTIQYBATH.

3mMicT 3BiTY

HaxpecnuTu ipucTtpiit 3 CHHYCHOIO JTIHIHKOIO0, 3 MAarHiTHOIO TUTUTOIO
1 3arOTOBKOI0. BHUKOHATH PO3paxyHKH BHCOT OJIOKIB, 1 IO 3a0€3MeUyIOTh
KyT nUTi(hOBKH. 3pOOHTH BUCHOBKH IO POOOTI.

KoHTpoJabHi 3anuTaHHsI

1 Sxi mepeBarm Ta HENOJIKA MAarHiTHOI IUITMTH 3 TOCTIHHMH
MarHiTaMy TTOPIiBHSIHO 3 €JIEKTPOMArHiTHOIO TUTHTO0?

2. YuM BiApi3HAIOTHCS MArHITHI IIMTH IS 3aKPIMUICHHS KPYITHHUX 1
IpiOHUX neranei?

3. 3 KO0 METOI BUKOPHCTOBYIOTH J€MarHiTU3aTop?

4. Sxy mepeBary MaroTh IOCTiiHI Mar”iTé i3 Qeputy Oapiro B
TIpOIIeCi eKCILTyaTartii?
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JIABOPATOPHA POBOTA Nel0
EJIEKTPOEPO3IMHA OBPOBKA POBOUYNX JETAJIEN
ILITAMIIIB

Mera poGorn: BuBueHHs Ha mnpakTumi (PI3UYHUX OCHOB
SJIEKTPOEPO3IMHOTO METOAY OOPOOKH JIECTAICH.

3araabHi TeopeTnyHi BizomMocTi

HaiiGinbin  gomipbHa raixy3b BHKOPUCTAHHS EICKTPOCPO3IHHOTO
3aco0y OIpalfoBaHHS - IHCTPYMEHTaJIbHE BUPOOHMIITBO, JI¢ HaWOIIbII
SICKpaBO MPOSIBUIIMCS TIepeBard IpOro 3acoly TMepe] MeXaHiYHUM
OTPAIIOBaHHIM - MOXIMBICTE POOUTH OyIb-iKi (POPMOYTBOPIOIOUI
orepariii B CTpyMOIIPOBIHUX MaTepiajiaX He3aJleKHO Bifl IXHbOT TBEPIOCTI,
MPAaKTUYHO 0€3 CHIIOBOTO BILIMBY B OY/b-SKOMY NPOCTOPOMY HAIPSIMKY.
JocraTHbO TOYHE TiepeHeceHHsI (POopMHU eNeKTpoJia Ha JeTalb y Mpolieci
OTpAlllOBaHHS  JIO3BOJISIE TIPU  HAWNPOCTINNH  KiHEMaTHIli BepcTara
OJIep)KYyBaTH JyKe CKIIQJIHUHN penbed MOBEPXHi, IPU IEOMY CaM EIEKTPOJ]
MOXe OyTH BUTOTOBJICHHH 13 MaTepially, SIKUi JIETKO 00pOOIISIE€THCS.

s ocoOauBiCTE ENEKTPOEPO3iHOTO (POPMOYTBOPEHHS CKJIAIHO
npodiabHOI MOBEPXHI MTO3BOJSE 3aMIHUTH PsI OIEpaiiii, 1Mo 3BUYaliHO
BUKOHYIOTBCS Ha PI3HOMAHITHHUX BEpCTaTax i3 CKJIAMHOI KiHEMAaTHKOIO
BUKOHABYMX  OpraHiB. 3acTOCYBaHHS  €JIEKTPOEPO3iHOrOo  3acoly
OTIPAIIOBAaHHS B IHCTPYMEHTAILHOMY BHPOOHUIITBI €(hEKTUBHO IIC 1 TOMY,
10 TIPH OCTAaTOYHOMY (POPMOYTBOPEHHI BKE TEPMOOOPOOIECHUX 3aroTOBOK
3armo0iraroThCA ACPEKTH , IO 0OYMOBIICHI TEPMIYHIMHE IeOpMaIlisaMH.

Enexrpoepo3itinuii 3aci0 ompaltoBaHHs M03BOJISIE HE TUTBKH 1CTOTHO
CKOPOTHTH TPHUBAIICTh BHUIOTOBIICHHSI INTAMITB, BHUTPAaT Ha iXHE
BUTOTOBJICHHS, aji¢ ¥ iICTOTHO MiABHINYE CTIHKICTh poOOYHMX YacTHH. Tak,
3a BIIOMOCTSAMH OJNHI€T 3 KaHAACBKHX (ipM, CTIHKICTh IMTaMIIB MiX
IepeTouyBaHHsIMH 3pocia 3 5 10 90 Tuc. meranei [3].

3a gaHuMu  aBcTpaniiicekoi  ¢ipmu  "Engineering  Eroup™
BUKOPUCTAHHS B TEXHOJIOTIi €JIEKTPOEPO3IHHOIO METOJy OMpAI[fOBAHHS
JIO3BOJINJIO CKOPOTHTH TPHBAIICTh CKJIagaHHsA IutammiB Ha 50%, a
TPYIOMICTKICTh POOIT - Ha mopsiaoK [4]. BHACIIOK MiABUIIEHHS CTIHKOCTI
IITaMITIB  CKOPOYYBAWMCS MPOCTOK) IPECOBOTO  YCTaTKyBaHHsS, IO
BUKJIMKAETHCS 3aMIHOFO IITaMIiB [5].

[IpyurHYM TiABHUINEHHS CTIHKOCTI IITaMITiB, BUTOTOBIEHUX METOJIOM
EJIEKTPOEPO3IHHOrO ONpaloBaHHs, pi3HOMaHiTHI. Jlo HUX BapTO BimHECTH
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PIBHOMIpHICTH 3a30py MDK TIyaHCOHOM 1 MAaTpHLEI0, MPaKTUYHO
HEIOCSHKHY TIPH CIIOCAPHO-MEXaHIYHOMY METOAI BUTOTOBIEHHA. Bimomo,
IO BiJ HEPIBHOMIPHOCTI 3a30py MK ITyaHCOHOM 1 MaTpHIIEIO CTiHKiCTh
CTaJEBUX IITAMITIB 3HH)KYETHCSI B JIEKiIbKA pa3iB, a TBEPJOCIUIABHUX - Y
necstku [6].

Benukuii BIUIMB Ha MiJBUILEHHS CTIMKOCTI POOHUTH YTBOPEHHS
MpoIapKy  crnenu@iyHoro  MOBEPXHEBOIO  Ha  JIeTall  3aBJSKH
HQIIBUJIKICHOMY 3arapTyBaHHIO 1 MOIJIMBOMY HAcCHYEHHIO HOro
kapOimamu. SIKicHa BIIMIHHICTh TaKWX WPOIIAPKIB BiJ] OTPHUMaHHUX
nuTihyBaHHSM TOJISITAE HE TUTBKK B XapaKTepi MIKpOpenbedy, MO BOIOIIE
BEJIMKOIO OIOPHOIO TIOBEPXHEI0 B TIOPIBHAHHI 31 mnutioBaHOi, mpu
BIJICYTHOCTI MIKpOTpIIlIMH, [0 BHHUKAIOTH Ha TIOBEPXHI ITyaHCOHA 1
Matpuii npu 1unri¢pysanni. Crerudiddi BIaCTUBOCTI OBEPXHI, OTPUMAaHOT
MIC/S €JCKTPOCPO3IHHOr0 OMpaIfOBaHHs, 3a0e3MeuyOTh 3HAYHO OiIbIIY
CTIMKICTh, YMM HUTI(QOBAHOT 3 TAKUMH K 1 OJU3BKUMHU XapaKTEPUCTUKAMHU.
TexHONOriuHI  MOXJIMBOCTI  €JIEKTPOCpPO3IHHOr0  3aco0y  BENU4e3Hi,
peaitizaliis X J03BOJII€ OJepKATH 3HAYHUI EKOHOMIYHHN e(heKT.

®i3uYHI  OCHOBH  €JIEKTPOCPO3IHHOTO METOXY  ONpPAIIOBAHHS
JOCITIJDKYBAITHCS SIK PAJITHCBKMMU BUEHHMH, Cepejl SIKHMX Y TMEpIly 4Yepry
BapTO HAa3BaTH OCHOBOIIOJIOKHHKIB EIEKTPOICKPOBOTO  OMPAIFOBAHHS
b.P. Jlazapenxko i H.W. Jlazapenko, Tak i 3akopAoHHUMH. OyHIaMEHTATBHI
IOCTIDKCHHS  PagdHCBPKMX BYCHHX B Taly3l EICKTPOIUHAMIUHUX,
TEIUIOBUX, Ta30- 1 TIPOIUHAMUYIHIX, a TAKOK TEPMOMEXaHIYHUX TIPOIIECIB,
10 MAalOTh MICII€ TIPH EICKTPUYHIA epo3ii, J03BOMIN CPOPMYITIOBATH TaK
3BaHy (PEHOMEHOJIOTIYHY MOJIETh MEXaHI3MY €JICKTPUIHOI epo3ii.

MexaHi3M eIeKTPUIHOI epo3ii ABJIsIE COO0I0 CYKYIMHICTh CKJIATHIITHX
MIPOIIECiB, cepel AKX TOJIOBHE MicIe 3aiiMaroTh TemtoBi. Cxema, IO
BinmOmBae ii hi3WUHY CyTHICTB, ITOKa3aHa Ha puc 10.1.

I[Ippu 1HOMY BCTAaHOBIECHO, IO 3arajbHE 3HIMAaHHSI MaTepialy
3MIACHIOETBCS ~ OaraTOKpaTHUM  TOPYIICHHSAM y  MDKCIEKTPOIHIH
nopoxkauHi  (MEID) iMOynabCHHX po3psiiB, epo3idHUN epeKT SKHuX
CKJIAZIAEThCSA Y BHUIAJCHHI KOXXHUM Jy)K€ MaJoro 00CSry pedoBHHH. Y
mijoMy esnekrpoeposiitne onpaioBanns (EEO) BifnOyBaeThcs NUIIXOM
PO3IJIABIIOBAHHS 1 BUIApy MIKPOMOPIii MaTepialy B OCHOBHOMY i
TEIUIOBUM BILJIMBOM iMITYJIbCIB €lNEeKTpUYHOI eHeprii. OcTaHHs BUIAUIETHCS
B KaHai poO3psANy MDK JeTalio, L0 OOpOOJISETHCS, 1 ENEeKTPOAOM-
incrpymentom (EI), y HeenexTponpoBogHOMY piIKOMYy cepeAoBHILi (rac,
TpaHcdopMaTopHa OJIis, BOAONPOBIAHA BOJA 3 AHTUKOPO3IHHUMHU
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npucaakamu). YacTKM pPO3IUIABICHOTO 1 JOBEJACHOTO TOTIM A0 BHUIApY
MaTepialy BHKHIAIOTHCS 3 30H ONpPAIOBaHHS THCKOM Ta30BOTO MyXHPS ,
IO PO3BUBAETHCS B KaHali. B Mipy BUpOOITKH BiOYBa€THCS TEpEMillICHHS
El B HanpsMKy fetani 3 METOIO MIATPUMKH yCTAaHOBJICHOTO ONTHMAaJIBHOTO
pekuMy. YnaHiii j1abopaTopHiii poOOTI mependadaeThCs JIOCIIKESHHS
BIUIUBY PEXKHUMIB €JICKTPOCPO3IMHOIO OMpalfoBaHHS Ha TOYHICTh 1
MPOAYKTHBHICT, HAa MIIOYOMY Y BHPOOHHYHMX YMOBaX TEXHOJIOTIYHOMY
yCTaTKyBaHHI.
N

1 - moBepxHS eNEeKTPOAa-IHCTPYMEHTA; 2 - MiKPOIIOPIIis MaTepiaiy,
BiTajieHa 3 MOBEPXHi eJIEKTPOIa-IHCTPYMEHTA; 3 - TA30BUH ITyXHP ,

4 - po3TuIaBiIeH] YaCTKHA METaTy; 5 - 3aCTUTJII B poOoUiil pinuHi; 6 - poboda piauHa;
7 - IOBEpXHS IeTai, o 00poOIsIETheS; 6 - MIKPOIOPIIis MaTepiany, BiamaieHa 3
MOBEPXHI JieTalti, 110 00po0IIsieThest; 9 - KaHa po3psay

Pucynok 10.1 - Cxema enekTpu4HOi epo3il

Marepiaju, IHCTPYMEHT, YCTATKYBaHHS

3aroToBKU-3pa3Ku 3 JNaTyHi, mizai, ctanmu 45, TBepaoro cruiasy BKS
po3mipamu 10x100x4 mo 1 mrTymi, a TakoX IJIAaCTUHU 3 JaTyHi, Mini
po3mipamu 100x125x4 mo 1 mryni. Cexynaomip. Pobounii iHCTpyMeHT.
Enextpon (apit nmarymnuid 0 0,2 JI-62 JAEPXKCTAHIAAPT 1066-75,
migauii 00,2 JJEPXKCTAHZAPT 2112-71 abo BonbdpamoBuii BA-I-A
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00.02 JEPKCTAHJAPT 18903-73). YuiBepcanbhuii mikpockon YHVM-
21. IpuctocyBanns pobodye. EnexkrpoeposiitHnii BUpi3HU# JabopaTopHUI
BEpCTaT.

Iopsinok mpoBeneHHs podoTu

OsHaifoMuTHCS 3 3arajlbHAM BHJIOM BEpCTaTa, i3 pO3TallyBaHHIM
OpraHiB KepyBaHHS 1 TaOMM4OK i3 cumBojamu. CKiacTh W omucaTH
KiHEMaTH4YHy CXEeMy BepCcTaTa, OCHOBHI TEXHIYHI JaHi 1 XapaKTepUCTUKU
fioro. O3HAOMHUTHCS 3 KPECIEHHSM MaTpHIli BUPYOHOTO IITaMIIa, CKIACTH
pobody mporpamy i miaroTyBatu mepQoCcTpiuKy Al KepyBaHHs BEPCTATOM.

BceranoBuTH 3aroTOBKY-3pa3oK 1 HACTPOITH  eNIeKTpOepo3idHMiA
BEpCTar J0 CaMOCTiIHHOI poOoTH. JlOCHITUTH PEKUMH OIPAIIOBAHHS, IO
MOMITHO BIUIMBAIOTh Ha TPOJYKTUBHICTh, TOYHICTh, IIOPCTKICTH 1 CTaH
MOBEPXHEBOT'0 MPOIIAPKY. BUOpaTn onTHMalibHI pEKUMHE OTIPAIFOBAHHSL.

EnextpoeposiiiHuii BHpi3HUI BepcTar i3 YHCIOBHM IPOTPAMHHM
KEepYBaHHSIM, TMPH3HAYCHUI JUIsS ONpAIfOBAHHS JeTallell CKIaJHOTO
KOHTYPY 3 MPSAMOJIHIAHOIO yTBOpIoooUoio. OIparfoBaHHs Ha BEPCTarTi
BUKOHYIOTBCS €JIEKTPOJOM-APOTOM, IO IEPEMOTYETbCS 3 HEBEINYKOIO
MIBUIKICTIO UIS YCYHEHHS BIUIMBY il 3HOCY B 30HI OIpaIlfOBaHHS.
OrmpalftoBaHHs MPOBOAUTHCS B CEPEIOBHIII POOOUOT PiTUHH.

Bepcrar 3abe3neuye TaKOXK pO3pi3yBaHHS, BHI3aHHS
MIPSMOITIHIHHIX BUPOOIB 1 By3bKHX IIUIMH 0€3 TIPOTpaMHU.

KinemMaTnaHOIO CXEMOIO BepcTara repeadadcHe Take:

- IOJIOBKHE TIEPEMIIIEHHS CKOOH 3 IPOTOM IIOJO JACTAalli;

- TIOTIePEYHE TIePEMIIIICHHS AeTali MO0 IPOTY ;

- HaTAT 1 IePEeMOTYBaHHS IPOTY;

- piBHOMIipHa yKJIamka "BimmpariboBaHOro" APOTY Ha MPUHAMAIBHY
KOTYIIKY MEXaHi3My HaTsry;

- MAHATTS Ta OIyCKaHHS BaHHOI 3 POOOYOI0 PiIHHOIO.

JlaGoparopHuii eeKTpoepO3iHIN BEpCTaT BUKOPHUCTOBYE B SKOCTI
eJIeKTpoJia — IPOTy — JIaTyHHHH 1piT aiamerpom 0,2mm JI162 TOCT1066-
75.

[IBuakicTh TEpeMOTYBaHHS JApOTYy: HaliMeHIme 3M/C; HaiiOinbIIa
30mm/c. 3ycumis HaTry apoty: HaiimeHue 0,3H; naii6inbme 4H.

[IponykTuBHiCTE Ha TpyOMx pexumax (apit JI-62 npiamerpom
0,25MM, ToBIWHA MaTepiany S=30MM), MM/XB.:

- 110 TBEpJOMY CILIaBy Yy BoIi — 6

- 110 TBEpJOMY CIiaBy B raci — 11
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- 1o ctami y Bogi — 18

- 10 Mifi y Bozi — 22

[IpoayKTHBHICTH Ha YUCTOBUX PEKUMAX, MM/XB.:

- TI0 TBEPJOMY CILJIaBy Y BOJI — 2

- TI0 TBEPJIOMY CIIJIaBy B raci — 3

- o cram y Boxi — 3,5

- o Miai y Boai — 3,5

[opctkicts moBepxHi mo ['OCT2789-73 npu  HaHOLIbIIIN
MPOAYKTHBHOCTI Ha rpyOuX pexxumax Ra= 2,5MKM; Ha YHCTOBUX PEXUMax
- Ra= 1,25MKMm.

TouHicTh KOOpAMHATHUX TiepeMieHb Bif pyku: 0,01.

KinbkicHi 1 SIKiCHI TOKa3HUKH MPOIIECY PEryJIF0I0Th:

a) mapameTpaMH eleKTpudHOoro jnaHmrora: Hampyroito (U), cuioro
ToKy (1), yactoToro immysbciB (f), hopmoro iMITyJIbCIB;

0) yMoBamMH OIPAIIOBAHHSA, MaTepiaioM eJeKTpoaa, pPoOOYUM
CepEeIOBHUIIEM, B3aEMHUM TEPEMIIIEHHSM SJIEKTPOa 1 ACTali.

IIponykrusHicTs EEO, Ha BiaMiHYy BiJ MEXaHIYHOI, OI[iHIOETHCS HE
BUpPOOITKOM, a o0carom metany (M,;), 0 BHOANA€ThC 3 MOBEPXHI B
OAMHHMIIIO Yacy HpH npodinboBaHoMy enekTponi i miomieto metary (1,5 ),
0 BHJAIAETHCS 3 TIOBEPXHI B OIWHUIIO Yacy MpU HE MPodiTbOBaHOMY
IpoTi) enekTponi. Y TMepmoMy BUNAAKY MPOAYKTUBHICTH BUPAXKAETHCA B
(MM¥/xB.), B apyromy — B (MM%/xB).UMM BHIIE NOTYXHIiCTb, IO
MiIBOUTHCS B 30HY 0OpPOOKH, 1 9aCTOTa TOKY, TUM BHIIE TPOTYKTUBHICTb.
CydvacHuit piBeHb po3BHTKY Teopii 330 mo3Boisie oAepKaTh HAOIMKEHY
(hopMyIry Ast po3paxyHKy MIOPCTKOCTI 00pOOIIFOBAHOT ITOBEPXHI, IO SBIISE

0000 3aJIEXKHICTD:
B
RI’ = ? KU n

ne Wy, - eHepris iMmynecy;
[ - KoedillieHT TepeKpUTTS JIYHOK, 3BHYAHO MPHIUMaoTh 1<B<2
abo p =1,2;
Ky - KoedilieHT, 1m0 BpaxoBye BIUIMB MaTepialy elIeKTpoza i
TPUBAJIICTh IMITYJIBCY.
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TouHicTh po3paxyHKy MO JIaHii QopMmyii JeKUTh Y Mexax = 25%
¢akTryHOi. ICTOTHO BIIMBae Ha MHIOPCTKICTh TOBEPXHI YacToTa
npoxopkeHHi imimyibeiB (f). 3 30UIbIICHHSIM T1 €HEprist KOKHOTO IMITYJIBCY
MpH TOCTIMHIA TMOTY)XHOCTI, sKa MiABOJUTHCS, MANae, a BIAMOBIIHO,
3MEHIIY€ETHCS 00CAT MeTay, IO BUAAIIETHCS.

MMopsinok podoTH HA BepcTAaTi

Bximrount  BepcTar, TeHeparop 1 NyJNbT  KEPYBaHHS B
CIIEKTPOMEPEXKY.

BcranoBuTtr 00po0II0BaHy 3aroTiBIIIO Ha CTOJI.

BceranoBuTH npuiiMalibHy KOTYIIKY Ha BaJMKy MEXaHi3My HATATy i
3aKPIMUTH.

BceraHoBUTH KOTYIIKY 3 JPOTOM HEOOXIJIHOTO JiaMeTpa Ha BAUKY
MeXaHi3My TMepeMOTYBaHHS W 3JIerka MiJITHCHYTH (DPUKIIHHOI TaifKoro,
mo0 YHUKHYTH PO3MOTYBAaHHS 1 TIPOBUCAHHS JIPOTY, KOJIM BOHA
MPOTSTAETHCS TPH YCTAHOBIII B CKOOI.

Harsaryioun kiHemp IpoTy, YKJIACTH WOTO B MPU3MAaTHYHI BUTOYKH
00epTOBUX POJUKIB, MOTIM HPIT MOBHHHUM OYTH TOKIAICHUN y KpyTii
py6iHOBI mpm3Mu. Jlami apiT yKIamaeThCs B TMPU3MATHYHY BUTOYKY
BEPXHBOI'0 00EPTOBOrO POJIMKA 1 3aKPIILIIOETHCS HA IPUHMANBbHIA KOTYIIII
[Ipu mpoMy Bigpasy CTBOPIOETHCA HATST APOTY €IEKTPOJABUTYHOM.

3aTarta PpUKIiHY TaiiKy KOTYIIIKH.

Ha nynmbTi kepyBaHHS BepcTaTa BCTAHOBHTH HEOOXiTHHWM HATAT
npoty, mo BuOHpaetbcs B Mexax 30...50% pospuBHOro 3ycwiuis yis
JAHOTO JiaMeTpa i MaTepiary ApoTy.

HeoOxigHy MBUAKICTS IEPEMOTYBaHHS BCTAHOBUTH. BoHA mOBHHHA
3a0e3meuyBaTH MiHIMAIBHY BUTPATy APOTY i HE MPHUITYCKATH il 0OpUBY IIpH
00paHOMY CICKTPHIHOMY PEXKUMI OIPAITIOBAHHS.

Ha mynpeTi reneparopa Tpeba BCTAHOBUTH PEXUM OIPAIIOBAHHS, IO
3a0e3meuye MaKCUMadbHy TPOAYKTHBHICTE TIPH  3aJaHi  YHCTOTI
OTIpAITIOBaHHS JIeTAalll.

Brurountn Hacoc momadi po6odoi pinwam. llimHATH BaHHY B
MOJIOKEHHS, M0 3abe3rneuye piBeHb poO0dYOl PIAMHU HAJ JEeTallio Ha
7-10 mm.

Brutountu Mexani3M niepeMoTyBaHHs ApoTy i reHeparop ['KIN-250.

B3aemMHMM TIepeMilIeHHSAM BpYYHY TMOMEPEYHOI 1 TOJOBXKHBOI
KapeToK JeTalb 1 APIT JOBOAATHCS 0 B3aEMHOT0 TOpKaHHs 1o "Ickpi".
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[Ticns umporo B 00OB'SI3KOBOMY TOPSIIKY HEOOXiTHO BUKIIOUUTH
PYYHHI PUBiA KapETOK 3a JOIOMOTOI0 BUTSHKHUX KHOIIOK.

BritounTH mysnbT IporpaMHOTo KepyBaHHs. BrimtoyaroTecst B poboTy
KPOKOBI  EJIEKTPOJBUTYHH  MEXaHI3MIB  TIepeMillleHHS  KapeTok.
OnpalltoBaHHs KOHTYPY BiZIOYBa€ThCsS aBTOMATUYHO 110 3a/1aHil Iporpami.

[pu icnuti BepcTata Ha MPOTYKTUBHICTD 1 YACTOTY OMpAIIOBAaHHS Ha
CTI1 BepcTara BCTAaHOBJIIOEMO 3aroTiBIIO 31 crami 45 po3mipamu
10mMm x 125mm x 30mMMm. PexxuMu omparfoBaHHSI Ha3HA4Ya€EMO HACTYITHHIA:
vactoTa 22 I, IpoyKTHBHICTE 06poOKH - 18MM%/XB.

3micT 3BiTy. 3a3HauuTH Temy i MeTy poOoTH. HaBecTw TexHIUHY
XapaKTepUCTHKY BepcTary. Jlatu cxemy enekTpuuHoi epo3ii. Jlatu Onok-
CXeMy TMpolecy eJeKTpoepo3iiiHoi  o0poOku. Hakpecnutu — ecki3
00po0ITIOBaHOT AeTaiti. 3pOOUTH BUCHOBKU B POOOTI.

KoHTpoJbHI NUTaHHSA

1. [TosICHUTH MEXaHi3M eJIEKTPUYHOT epo3ii.

2. IlepepaxyBaTu nepeBaru i Heaoaiku 990 Ha BUPI3HOMY BEPCTaTi.

3. SIKi YMHHUKY BIUIMBAIOTh Ha MPOAYyKTUBHICTH D30 ?

4. SIxi YMHHUKA BU3HAYAIOTh TOUHICTH D00 ?

5. Skxi YMHHWKA BU3HAYAIOTH JIOMIHYIOUWH BIUIMB Ha IIOPCTKICThH
TTOBEPXHI.

6. HaifOinpIn mepcriekTHBHA rany3b 3acTocyBaHHs 920.
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