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Cirocapna cnpasa i TeXHiYHI BUMIpIOBaHHA

BuMmiproBajibHi iHCTpYMEHTH

I TanreHuHpKy.ai

ITin BUMIipIOBaHHAM pPO3YMIETHCS MOPIBHAHHA OJHOHMEHHOTO PO3MIpY (OBXHHHM 3 JOBXHHOIO, KyTa 3 KyTOM,
TUIOLMHH 3 TUIOLIMHOO 1 T.J.) 3 BEJIMMHHOKO, IPUIHATOIO 32 ONHHHLIO.

Il TaHreHiHCTPYMEHTH 3aCTOCOBYIOTh A/ BUMIPIOBAHHS 30BHILIHIX 1 BHYTPILIHIX AiaMeTpiB, JOBXKHUH, TOBLIMH,
rHOHH, TOLIO.

IlITanresunpkyai 3acrocoBytots TpboX THmis: LLTI-I, HITI-IT, LIILI-TII.

I ranrenuupkyae LL[-1 3acTOCOBYIOTE Uil BUMIPIOBAHHS 30BHILIHIX, BHYTPILIHIX pO3MIipiB i rH6GHH 3 BeiH-
YHHOK BiUTiKY 332 HOHiycoM 0.1 MM Mae wTaHry 1, Ha sKiii HaHecEHa 1l1Kajna 3 OCHOBHMMH MiJIMETPOBHMH MOAIIKaMU.
Ha oaHoMy KiHLI L€l WITaHTH € BUMiproBalbHi rybku 2 i 7; a Ha IHLIOMY KiHL JiHifika 6 Q1 BUMipIOBaHHS TJIMOMH.
[To wran3i nepeMiulyerbes pyxoMa pamka 3 3 rybkamu. PaMky B nmpoueci BUMIpIOBaHHS 3aKpiIuliOIOTE HA IITaH3i 3a-
THckayeM 4. HuokHi ry6ku 7 ciyxars AN BUMIPIOBaHHA 30BHIMHIX po3mipiB. Ha ckicHil rpaHi pamku 3 HaHeceHa
wkana 5 3 ApoGOBMMH MOAIIKAMH, SiKa HA3WBAEThCA HOHiycoM. HOHiyc ciyxuThb Ans BU3HaYEHHS ApoOOBOT BEJTHYMHH
LIHM TIOMIJIKK LITAHTH, TOOTO A1 BU3HA4Y€HHS yacTku Mimimerpa. lllkana HoHiyca 3aBaoBXKH 19 MM po3ainena Ha 10
PiBHHX YaCTHH, OTXeE KOXHa MoJinka HOHiyca gopiBHioe 19:10=1.9 MM, TOGTO BOHa KOpOTINA BilICTaHi MiX KOXHAMH
JIBOMa MOJIiNKAMH, HAHECEHHMH Ha wKay wradrd, Ha 0.1 mm (2.0 - 1.9 = 0.1). ITpu 3iMKHEHHX ry6KkaX MOYaTKOBHii
IITPHX HOHiyca 30ira€TbCs 3 HyJbOBHM LUTPHXOM LUIKAIH LUTAHTH, @ OCTaHHIH - 10-i WTpUX HOHiyca - 3 19-M WTpUXOM
LLKANM.

YHTaHHA MOKA3aHb IUTAH FeHIUHPKYJIA.

a —TOJIOJKEHHS 04eit; 6 — MPUKIAaH BiIUTIKY pO3MIpiB

I ranrenuupkyas HIL-IT i3 po3mipom Bianiky mo Hosiycy 0.05 MM ciyHTh A/ 30BHILUHIX | BHYTpPilUHIX BH-
MIpIOBaHb i po3MiTKu. Lle IHCTpyMeHT BMCOKOI To4HOCTI. BepxHi ryOku 3arocTpeHi i BAKOPUCTOBYKOTHCS MU PO3Mi-
YyBaAbHHUX POOIT. ‘

JInsi TOUHOrO BHCTABJEGHHA PYXJIMBOI PAMKH BIJIHOCHO IUTAHTH IUTAHTE€HUMUPKYIb 00NAZHAHO MIKPOMETPHYHOK
nogauero (FBUHT i raika).



0 25 % 50 75 1

a — Oy/noBa i MPHKJIAAH BUMiPIOBaHHSA; 6 — MpuKIaj BiUTIKY po3Mipy
Mopninku Ha wiTansi 4 HaHeceHo uepe3 oauH MiniMerp. [llkana nowiyca 5 3aBaoBxku 39 MM po3aineHa Ha 20 pis-
HUX yacTuH. OTXe, KOXHa NoJinka HoHiyca AopiBHIOE 1.95 MM (39:20 = 1.95), T06T0 KOpOTILIA 32 BIACTaHB MiX KOX-
HHMH BOMA MOALIKAMH, HAHECEHHMH Ha WIKaJi mwtaHr, Ha 0.05 mm (2 - 1.95 = 0.05).

[Mpuknag BuMmiproBaHHs nokasye, wo apoGoBuit posmip 0.35 MM OoTpuMaHuii y pe3y/bTaTi MHOXMEHHS PO3Mipy
Bianiky (0.05 MM) Ha nopsiAKOBHII HOMEp LITPHXa HOHiyca, TOOTO CHOMOFO (XPECTHKOM 3a3HA4eHUH 7-# LITPUX) HOHIy-
ca, Lo 36iracTecs 3i WITPUXOM LUTAHTH, HE PaXylO4H HynboBoro wrpuxa: 0.05 mm * 7 = 0.35 mMM.

Iranrenuupkyas HIL-III ananoriynuit 3a 6ynosoto 3 LUL(-ITHO, ane BiH He Ma€e BEpPXHiX (3aroCTPEHHX) Ty-
Gok. Texnika BuMiptoBanHs Taka sk i HILI-I1.

Yeaza! Tlpu BumiptoBanHi wraHreHuupkyaamu LIL-II, IHLI-ITT BHyTpimHIX po3MipiB A0 MOKa3aHk IITaHI€HIIK-
PKyJ1d IOAarOTh TOBLIMHY I'yOOK, 3a3HAYEHHX Ha HHX. _

I ranredrsimGuHOMIp CiTyKUTh U1 BAMIPIOBAHHS BHCOTH, MTMOMHH TJIyXHX OTBOPIB, KAHABOK, Na3iB, BUCTYMIB.

IlTanrenpeiicMacH Mpu3HayeHi 111 BAMIPIOBAHHS BUCOT Bi/l IUIOCKHMX MOBEPXOHB | TOYHOI PO3MITKH.

Bnpasa: BHKOHATH BUMIp 30BHIlIHLOr0 i BHYTPIlIHLOIO liaMeTpiB TPYOH.

MikpoMeTpUUHi iIHCTPYMEHTH

MikpomeTp - npuian Ui BUMIPIOBAHHS JiHIHHUX PO3MipiB KOHTAKTHUM uIsXoM. Tunu mikpometpis: MK - Mi-
KPOMETPH IMajKi A1 BUMIPIOBAHHSA 30BHILIHIX PO3MipiB; BUMyckaloThes 3 MexxaMu: 0 - 5; 0 - 10; 0 - 15; 0 - 25; 25 - 505
50 - 75,75 - 100; 100 - 125; 125 - 150; 150 - 175; 175 - 200; 200 - 225; 225 - 250, 250 - 275; 275 - 300; 300 - 400, 400
- 500; 500 - 600 mM.

MikpoMeTpyu 3 BEepXHBOIO MEXEK BUMiproBaHHs 30 MM i Oiniblie obsaziHaHi HACTAHOBHMMH MipaMu (TOYHI HacTa-
HOBHJ CTEpPiHI).

MIT - mikpomeTpu nHCTOBI 3 LMepOnaToM U1 BUMiPIOBaHHS TOBIUMHY JIHCTIB i CTPIYOK;

M3 - mikpomerpu 3yOOMipHI A1 BUMiproBaHHS 3y0uaTHX KOJIIC;

MT - MmikpomeTpH TpYOHI U1 BUMIPIOBAHHS TOBLIMHH CTIHOK TPYO.

MikpomeTtp

a — Oynosa Mikpomerpa; © — Oynosa crebna; B - HaHECCHHS
noznisiok Ha OapabaHi

Mae ckoly 1 i3 n'sroro 2 Ha ONHOMY KiHIl, HA IHLIOMY - CTeONO S, ycepeauHy SKOro 3aBepHyTHH MiKpoMeTpHy-
Huit rBMHT 3. Topui m’ITKH 1 MiKPOMETPUUHOIO TBHHTA € BHMIPHOBAILHUMH NOBepXHAMH. Ha 30BHiluHil nosepxHi
ctefna npoBeaeHa MO3MOBAKHA JIiHIA, HIKYE SKOT HAHECEHI MINIMETPOBI MO3HAYKH, a BUIUE - WITPHXH, AKi AiNATh Mi-
AIMETPOBi MO3HAYKK Ha 4Bi piBHi nonoBunu. [BuHT 3 3 GapaGatom 6, Ha koHiuHiK yacTuHi GapaGana saneceHa wkana
(Howuiyc) i3 50 no3vaukami. Ha romiBui MikpoMeTpHuHOro rBMHTa € YCTpiil (Tpewtitka ) 7, wo 3abe3neyye rioctifiHe
3YCHJLJIA BAMIPIOBaHHA, cTonop 4. ‘



¥para! Ilpu npoeneHHi BUMipioBaHHA HeoOXigHO obepraTu 6apabaH TinbkHM 3a TpeitiTky. Ilepen BUMiproBaHHs
nepeBipIETbCA HYIBOBE MOJOMEHHS MiKpOMETpa.

YuTaHHA M0Ka3aHb MiKpoMeTpa
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a — MoJIOXKEHHA 04eii; 6 — BiUTiK po3mipis

MikpomeTpuuHHIl HYTPOMIp NPH3HAYEHHH U1 BUMIPIOBaHHA BHYTPIILHIX PpO3MipiB.
Bnpasa: BHKOHATH BHMIpPIOBaHHS TOBUIMHH TPYOH, aHcTAa.

IIpaBuna KopHCTYBaHHA BUMipIOBAJILHHMH iHCTPYMEHTAMM:

- 3a00pOHAETBCA BUMIPIOBAHHA YOPHHUX, I'py00 0OpoONeHHX MOBEPXOHb - OCOOIMBO HeTalel, MOKPUTHX HaXIa-
yHUM ab0 MeTaJieBUM MHJIOM;

- 3a00pOHsA€ETECA BUMIPIOBATH HarpiTi JeTali Ta TPHBAIMH Yac TPUMATH IHCTPYMEHTH B pyKax, BUMipHOBAHH
BUKOHYBATH NPH TeMInepaTypi 20° C;

- y npoueci obepranus Gapabana TpewiTky MikpomeTpa o0epTaTH MJIaBHO i He 3aHAATO IUBMAKO, 8 MIKPOMETPI-
YHe NMOJABaHHA LITAHTEHLUPKYJIS HE 3aTHCKYBATH;

- He KOPHUCTYBATHCA IHCTPYMEHTaMH siK CKOOOI0;

- NpH KOPHCTYBAHHI IHCTPYMEHT KJIACTH Ha CyXY, YHCTY, HE METAJIEBY MOBEPXHIO;

- nicng 3aKiH4eHHs poOOTH IHCTPYMEHTH MPOTEPTH HACYXO, CTOMOPH NOCcAabUTH, BUMIPIOBANIbHI  MMOBEPXHi TPOXH
po3BecTH;

- 30epiraTi IHCTPYMEHTH B NMPH3HAYEHHX A/ HUX QyTispax.

Posmiuanusg, pizanus, pyoanus

IIpucrocyBanus 1 po3sMidaHHs, pyOaHHSA, pi3aHHSA

[MnowmmHa po3MidaHHs 3aCTOCOBYEThCA MpU 0OpodLi AeTaned, BATOTOBJICHUX 3BHUYAHO Ha MITOCKHX MOBEPXHSAX.
[pucrocyBaHHA NS POIMIHAHHA:
Po3miuyBaneHa MIHTA NpU3HAYEHA ISl YCTAHOBJIEHHA JEeTase, AKi MOTpiOGHO po3MivaTH.



a — Ha TyM0ax; 6 — Ha pyHIaMeHTi
Miaxknaaxn

a — MIOCKI, NPU3MaTHYHi, LWIIHAPHYHI, 3 JBOTABPOBHM
nepepizom; 6 — KITMHOBHAHI

ciyxath 1A 3abe3neueHHs NPaBHIIbHOI YCTAaHOBKH Ji€Ta-
neil mpy po3MiYaHHi, a TAKOXK A OXOPOHH pO3MiuyBa-
JIBHHX [UIMT BiJ MOZPAMHMH i 3a60iH.

3a0e3ncUye WBHIKE 3aKPIUIEHHS AETaNed y Hal3pyYHilIOMY TONOKEHHI.
JloMKpaTH 3aCTOCOBYIOTb JUlsi YCTAHOBKH IPOMI3JIKHX I BAXKKHMX 3aroTiBOK.

a- TBHHTOBHIH NOMKpAT 3 MJOCKOK TFONIOBKOW; 6 —
IBUHTOBHIT JOMKpPAT 3 KYJ(bOBOK TOJIOBKOK; B —
rBHHTOBHII  JOMKpAT 3 [pH3MaTHYHOIO TOJIOBKOKO;
I — TBUHTOBHI JOMKpAT 3 POJIHKOBOIO I'ONOBKOIO.

IHCTpYMEHTH AJisi po3MiYaHHSA

Jligifika carocapHa MeTasiesa.
Pucysanku (rojiku)



a— kpyrjaa, 0 —3 BiOirHYTHM KiHueM; B —ii 3a-
CTOCYBaHHS; I — 31 BCTABHHMH TOJIKAMH; [ — KHLIe-
HbKOBA

CJIyXaTh JUI HAHECEHHS JIiHIH (PUCOK) Ha po3Miya-
JIbHY MOBEPXHIO 3a AOMOMOrOKO JiHIHKH, TPHKYTHH-
Ka.

Buroroenserscs pucyBanka 3i crani Y10, V12
a6o wabnoxa.

AL LSBT
—

Kepnep

a — 3BUYaiHHil kepHep; 0 — 3aTo4YeHHA KepHepa.
3aCTOCOBYETLCH U1 HAHECEHHA 3aryiMOneHb (KEpHIiB) MO MOMEpPENHbO PO3MiUEHHX JIiHIAX. BHroToBnseTbes KepHep 3i
crani Y7, V8, 7XP, 8X®.

Pa3zmiuanbHi MOIOTKH

a — MOJIOTOK FaBpunona 6 — Mmonotok JlyGpoBina
3aCTOCOBYIOTLCA [UI HAKEPHEHHS Ha 3aroTiBKax 3a ONOMOro) KEpPHEPIB KOHTYpIB JeTalleil.

Hupkyai

a — TOYHMIA; 6 — MPY>KUHHMUIL, B — 31 BCTABHUMM TOJIKAMH; I — 3
NH3010

BUKOPHCTOBYIOTb AJISi PO3MIYaHHA KiN 1 Ayr, A8 po3moainy Biapis-
i i a [
KiB, KiJl I U1 reOMETPHUYHUX NMoOyIoB. ‘




IHTanreHUMpKyai po3mivaibHi

8 Wy el 1 - % 10— iHiii; B — po3-
feor Eelmesme a — 3aranbHuii BUMIAL; 6 — HAHECCHH NPAMKUX JIiHil; B — po3
MIYaHHA LEHTpa KoJia

3aCTOCOBYETBCA Ui PO3MIYaHHA KiJl BEIMKUX aiaMeTpiB. Jlns
UMX LiNei NpuaatHi i 3BuYaitHi wraHrenudpkyi LIL-II.

TpancnopTupu

BHKOPHCTOBYIOTLCS TS PO3MiYaHHS KyTiB, po3noainy KiJ.

a — 3araJibHUi BUran; 6 — 3acTocyBaHHs TPaHCNOPTHPA

IlinroryBaHHsi 10 po3MiYaHHs

[Mepen po3mMivaHHAM HEOOXiNHO BUKOHATH HACTYIHE:

- OUHCTUTH 3AroTiBMO BiJ MUy, Opyay, OKanuHH, CiiB KOPO2il CTANeBOIO ILITKOIO;

- BUBMMTH KpecaeHHs ab0 3pa3oK | HAMITHTH TU1aH PO3MITKH;

- BU3HAUMTH noBepxHi (6a3n) 3aroToBkM, Bill SKMX BapTO BiAKJIAJaTH PO3MIpH B MpOLECi pO3MiYaHHs.

®aplOyBaHHs NOBEepPXHi
IMepen po3miuanHaM (apOyroTh MOBEPXHi 3aroTOBOK TAKHMH PO3YMHAMU: KpeiJa, po3BeieHa y BOli B CMiBBiHO-
wenHi 1:8 3 nonaBanusm cronsproro ke S0 p., Ha 1 K©  KpeWad 3 KHI'ATIHHAM LBOTO ¢Kaay; kpehaa cyxa 3BH-
yaifHa, po3uMH MIgHOro Kyrnopocy. Ha crakan Boau GepyTh TpH 4aiiHi JIOKKH KyMOpOCY i PO34HHAIOTE HOro CrnUpTO-
BUM J1aKOM (BHKOPHCTOBYIOTB JIakH i hapOH, 110 LIBHAKO BUCHXAIOTB).

CrniocofH MJIOIMHHOIO PO3MiYaHHHA
Po3mivaneHi Nidil HAHOCATH Y Takiil NOCAIAOBHOCTI: CNOYATKY NMPOBOAATH FOPUIOHTANBHI MiHIT, NOTIM BepTHKAND-
HI, MiCA9 UbOrO - MOXWII W OCTAHHIMM KONa, AYrH i 3a0KPYIJIEHHS.
VYeara! Pucky HaHOCATH pUCYBAIKOIO TiJIBKH OZIHH pas.

HakepHioBaHHA pPo3MivYaJILHHX JiHIH
Keprep Gepere Tppoma nanbliiMHM pyKd, sfika He TPUMAE MOJIOTOK, CTaBUTE FOCTPHM KiHLEM TO4YHO Ha po3MiuyBa-
JILHY DHCKY Tak, o0 rocTpHii KiHeub KepHepa OyB Ha cepellMHi PHCKH, MIC/IA YOro MO KepHepy 3aBHaioTh JIErkuii ynap
MONOTKOM — OTPHUMYHOTh KEpPH (3araubneHHs, TyHKa).

Cnocobu po3MiuaHHS
Po3mivuaHHs Mo KpecjIeHHIO - NePEHECEHHS PO3MIPIB 3 KPEC/eHHS Ha 3aroTiBKY.
PozMiuanusa 3a WaGa0HOM 3aCTOCOBYETHCS MPH BHIOTOBACHHI BEJMKUX MApTili ONHAKOBMX 3a (OpMOIO i po3mi-
pamu geTanen.
Po3miyaHHA 32 3pa3sKoM BiOpI3HAETLCA BiJ PO3MITKM 3a LIAOJIOHOM THM, IO NPH LUbOMY HE BHIOTOBIAKOTHCA
1126510HM.



Po3miyanHa no Micuem yacTille 3aCTOCOBYIOTH MPH CKJIANaHHI BEUKHX JeTalle.
Po3miuaHHs oniBUEM NPOBOAUTHCS, AK | pUCYBAJIKOIO, IO JIiHIHLI Ha 3arOTOBKAax 3 AMIOMIHII0 1 AIOPATIOMIHIIO.
BnpaBa: BHKOHATH PO3MiYaHHS 32 KPeCJEHHSIM Ha JIHCTKY cTaJi

PizaHHs Merany

PizaHHs - onepauis noauty MeTaly Ha YaCTHHH BPYYHY - PyYHHMH HOXKHLSAMH, PyYHHMH HOXIBKaMH, abo mMexa-
HiYHUM 32c000M - 3a ONOMOrOK0 MEXAHIYHUX HOXKIBOK, NUCKOBUX NUA i iH.

Pyuni Hoxuui

a 3aCTOCOBYIOTh IJ1 PO3pPi3yBaHHS CTANEBHX JIH-
cTiB ToBWHHOIO 0.5 - 1.0 MM i 3 KOBOPOBHX MeTaliE
mo 1.5 mm. Ix BuroToBnsIOTS i3 NpsiMumu (puc. a, 6)
i KPMBMMH (pHC. B) PXKYUHMH JIE3aMH.

3a po3TauryBaHHAM PiKYY0i KPOMKH JIE3 HOKH-

— i MOALIAIOTh Ha MNpasi i JiBi.
JloOpe 3arocTpeHi i BiAperynsLoBaHi HOXULI NOBHHHI
pisatu narmip

iﬂﬂ cmuMyg 34300
o

0 | mm »vz

a — npaMi NiBi; 6 — npaMi npaei; B — 3 KPUBUMH Jl€3aMH.
. CrinbueBi HOXHLI

a — CTUIbLIEB], 3aKpinyeHi B newarax; 6 — pyuHi, 3akpin-
JeHi B Jiewarax; B — CTUIBLEBI, 3aKpilJieHi Ha
ZiepeB’siHii OCHOBI

BiPi3HAIOTbCA BiJl pyYHHX BEJIHKHUMM pO3MipaMH i 3acTo-
- COBYIOTbCA MNpU pO3pi3yBaHHI JIMCTOBOrO MeTaiy no 2
MM.

3aCTOCOBYIOTBCS U1 Pi3aHHSA JIMCTOBOI CTalli TOBILMHOIO 10 4 MM.



PizaHHA HOXIBKOIO

PyyHa HoxiBKa (nMuaa)

a — CyuiiibHa; 6 — po3cyBHa; B — 3 NIEPECYBHHM TPHUMAYEM;
I' — HOKIBKOB€ MOJIOTHO

3aCTOCOBYETBCA [UISA Pi3aHHA TOBCTHX JIKCTIB 1uTabosoro,
KpYIJ10ro i npo@iIbHOro MeTay i CKNafacThCA 3 PaMKH 2,
HOXIBKOBOrO monoTtHa 4, raiiku-6apanus 1, WO CIyxXuTh
LU HATATYBAaHHA MOJIOTHA, PyXOMOI i HEPYXOMOI IOJIOBKH
5, XBOCTOBHKA 6, 3 pyKOATKOIO, ITHTIB 7.

OcobauBocTi pizanHs Tpy6

PisaHHs HOXiBKOWO Tpy6 BinOyBaeTecs E
napaieNbHUX Jielarax y ropH30HTAILHOMY MO-
NOXKEHHI 1 Moxe 3AiHCHIOBAaTHCh MO PpaHille
npoeezeHiii pucui. TonkocTiHHI TpyOH 1 TpyOH 2
yacTo 00pob/IEHOI0 MOBEPXHEIO 3aTHCKAKOTh Y
neulaTax Mik cneuialbHHMH [EpeB'sHHMH Ha-
KNaaKaMH.

3IHAYHO MPOAYKTHUBHILIE, HK HOXKIBKaMH.



MexanizoBaHe pizaHHA

HoxiBo4HI BepcTaTH 3aCTOCOBYIOTh
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Ins pizaHHs cOpTOBOro i npodinsHoro Metany Ha Bepcrati 872A.
Pyuni estextpryHi Howkuui C - 424

BiOpalifiHOrO THIy CKNajaioThcs 3 ENeKTponBuryHa |1,
penykropa 2 3 excLeHTpukoM 7 i pyukd 4. 3BOpPOTHO MoO-
CTynajibHUH PYyX BiJ €KCLEHTPHKA MNepemacTbCs BEPXHLO-
My HOXY 6, HWXKHIH HixX S 3akpirmieHo Ha ckobGi 8. Ilpu
pi3aHHi eJeKTPOHOXKHULI TPHUMAIOTh NpPaBOK pyKow. Enek-
TPOHOKHLSMH PO3pi3aloTh JIMCTOBY CTallb TOBLIMHON [0
2.7 Mm.

OcobauBi BHNAAKH pi3aHHA
AGpa3suBHe Pi3aHHs 3aCTOCOBYETLCS TP PO3pi3yBaHHI 3arapToBaHMX CTaneH i TBEpAMX MaTepianis.
I'azoBe pi3aHHs 3aCTOCOBYEThCS NI PO3AUICHHS METAly Ha YacTHHM - NPH pi3aHHI JIMCTOBOrO METAIy BEJIMKOI TOB-
LMHY, peiioK, COPTOBOTO NpOKaTy; NpH BUPi3aHHI JeTaled CKIaJHOl KOHCTPYKLIi 3 TOBCTOrO JIMCTA.
BrnpaBa: BUKOHATH Pi3aHHs Py4YHUMH HOKHLISIMH 110 3po0JieHiii panile po3miTui.

Py6anus merany

PyGaHHAM Ha3MBAETLCS Onepallis, NPU sKii 32 JOMOMOroK pi3a/ibHOro iHCTpyMeHTa (3yOuna # iH.) 1 ymapHoro iH-
CTPYMEHTA (CNIOCAPHOTO MONIOTKA) 3 3aroTOBKM abo AeTai BUAANSIOTH 3aiiBuii wap merany abo 3arotoeka pospyOy-
€ThCS HA YaCTHHH.

A

IHcTpyMeHTH ISt pyOaHHS
Cmocapue 3y6uno

ABJsiE€ COOOK0 MeTaNeBHil CTEPIKEHb, BUTOTOBIIEHHH 3 1H-
crpyMenTanbHoi ctani Y7A, Y8A, 7X®, §Xd. 3ybuno ckna-
JIAa€ThCA 3 TPLOX YacTHH: pobouoi, cepennboi i ynapHoi. Pobo-
ya pbkyya yacTHHa 2 Mae ¢opMy KiuHa 1 Ha KiHLI, 3arocTpeHy
MiJ Pi3HUM KYTOM.




PekomennoBani KyTu JUIs 3arocTpeHHs 3youna:

INA TBEPAMX MaTepianis (CTanb, GpoH3a, 4aByH)
LJisl MaTepiasie cepenHbol TBEpAOCTI
AN M'AKHX MaTepiais (Miflb, TaTyHb)
1S aNIOMIHIEBUX CMUTaBiB

- 70,
- 60;
- 45;
- 35.

Kpeftumeiicens (puc. 6) BiapisHieTbCA BiA 3yOuna ByX4OK piXKy4olo KpaiKkoio, NpU3HAuYeHUI M1 BHPYOyBaHH:A

BY3bKHX KAHABOK, IIIMOHKOBUX Ma3iB i T.J.

Ina BupyOyBaHHA mMpodinbsHUX KaHABOK - HAMiBKPYIJIMX, NBOTPAHHHX Ta iH., 3aCTOCOBYIOTH CHeEUiaNbHi Kpekll-

Meiicesi, sKi Ha3MBaIOTHCA KAHABKOBHMH (PHC. B).
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TpumaHHs (XBaTKA) MOJIOTKA.

CunlocapHi MOJIOTKH
a — 3 kBapaTHUM GoiikoM; 6 — 3 KpyriuMm Goitkom;
B — CXEMa PO3K/IMHIOBAHHS PYyKOSTOK

BHIOTOBJIAIOTECA JBOX THMIB: MOJIOTOK 3 KBaApaTHHM OoikoM
(puc. a), Monotok 3 kpyraum Goiikom (puc. ©). Burorornsiors
MonoTkH 3i ctani 50 i 40X incTpyMeHTanbsHoI ctani Y7 Y8.

Texnika pybanns

a — MNOJIOXKEHHA KOpIycCa, 6 — MOJIOKEHHA Hir.

[TonoxeHus kopmyca poGiTHHka npu py6aHHi 3y6u-
JoM Oyae npaBHIBHHMM, SKIIO BiH BMNPAMJIEHMH, noBep-
HyTHii i posmimenuii B miBoGepra (45°) no oci nemar
(puc. a), niBa HOra BUCTABJICHA Ha MiBKPOKY BMEpeEn, a KyT,
YTBOPEHHI NiHIAMH CTYIHiB, Oyae CKIagaTH B 3aJIeXHOCTI
Bin cunm ynapy 60° — 70° rpanycis (puc. 6).

a — TPUMaHHA MOJTOTKa Ge3 PO3TUCKYBAaHHA MabLIB;
6 — TpUMaHHA MOJIOTKA 3 PO3THCKYBAHHAM MNaNbLIiB

Monotok GepyTh NMpaBoK PYKOIO 3a PYyKOSTKY Ha BiACTaHi
15 - 30 MM Bia KiHU, OXOIUTIOKYH YOTHPMA NaNbLUAMH i NPUTH-
CKYIOUM 0 JOJIOHI, BEJIMKHI najeus HAKIagaloTh Ha BKa3iBHUMH,
MilIHO CTHCKaIOUYH BCiMa NaJIbLAMH.



Y napu MoJ10TKOM
; a — KUCThOBHI; 0 — JIIKTROBHIA; B — MJIEYOBUH

[cToTHHA BMIMB Ha AKICTb | MPOXYKTHBHICTH py-
OaHHA 3AifiCHIOE XapaKTep yJapy MOJIOTKOM. Yjap
MOKE OYTH KUCTHOBHM, JIIKTHOBHUM i MIEYOBHM.
ITpu pybanHi 060B'13k0BO BHKOPHCTOBYBATH Me-
" TaleBY CiTKY Ta 3aXMCHi OKyJIspH.

Ipasuna Texdiku Oe3nexu npu pyéauni HacTynui:
- pyuKa MOJIOTKa NOBMHHA OyTH J0Ope 3aKpimnieHa i He MaTH TPILLUH;
- ipu pyGaHHi 3yOHIOM i KpeHlMeiiceneM HeOOXiAHO KOPHCTYBATHCS 3aXMCHHMH OKYJIipaMH;
- npu py6GaHHi TBEpJOro i KPHXKOro MeTany BapTo 000B'A3KOBO BHKOPHCTOBYBATH CiTKY, IIHTOK.
Bnpasa: BukonaTn py6aHHs 3aroTiBKH , 3acT0COBYIOUYH 3y0n.10 i MOJIOTOK.

BunpsamiasiHHs, pUXTYBaHHH, 3rHHAHHA

IHCTPYMEHTH, 1110 3aCTOCOBYIOTh IPH BHIPSAMJISIHHI TA PHXTYBaHHI

BunpaMIsiHHA | PUXTYBaHHA MeTaY
BunpsaMnsHHs Ta pPUXTYBaHHS ABAAIOTE coDOlO omepallii 3 MeTanoM, 3aroTOBKAMM i N€TanaMu,  1IO MaloTh
BM SITMHH, BHITHHH, XBHJISACTICTh, 5KOJI00/EHHS, BHKPUBIEHHS Ta iH. MaloTh Te came NMpH3HaueHHs, ane BiApi3HAIOThCA
npuiioMaMi BUKOHAHHA | 3aCTOCOBYBaHHMHM iHCTPYMEHTaMH i IPHCTPOSAMH.
IpaBuabHa NUIKTA
a — NpaBUNIbHA MITHTA; 6 — pUXTYBaBHI 6OHKH

(puc. A) BHUrOTOBJNAETBCA [NOCTATHBO MACHBHOK, Maca ii He
MeHu Hik y 80 — 150 pasziB Ginblia MacH MOJIOTKA.

PuxtyBanbni 6a6ku (puc. 5) BUKOPHCTOBYIOTBCA AJIl BUIIPAM-
AsHHA (PUXTYBaHHSA) 3arapTOBaHMX NETajled, L0 BHrOTOBMSIOTHCA 3i
cTajii i rapTyoThCA.

Inaguaku (aepes’sHi abo mertaneBi OpYCKH) 3aCTOCOBYIOTHCS
TNpH BUMPAMIISIHHI TOHKOTO JINCTOBOrO 4 TaboBOro MeTany.

MonoTkH 3i BcTABHHMH §oHKaMH 3 M AKHX MeTaJliB
a — 3 paniycHUMH Oolikamu; 6 — 3 KpyrauMu OoikaMu

3aCTOCOBYIOTHCS NP BHUIPSMIISHHI JeTaeil 3 0cTaTo4yHO oOpo6-
JIEHOKO MOBEPXHEK 1 JeTaned abo 3aroToBOK 3 KOJIBOPOBUX METAIB Ta
cnnagis. BcraBui Goiiku MOXYTh OYyTH MiQHi, CBHHLIEBI, a TAKOX Jie-
peB’siHi. MOJOTKH [is BUMPAMJIAHHA 3aCTOCOBYIOTH 3 KPYIVIUM FJlaj-
KUM mosipoBanuM OoiikoM. MosnoTku 3 kBaapatHum Oolikom 3amu-
LLAKOTh CITiIH.




MonoTku A5l BUNPAMIISAHHS 3arapToOBaHHUX JeTaneii (PHXTYBaHHs) 3aCTOCOBYIOTHCH 3 pagiycHuMm (puc. 6)
Goiikom (macoro 400 — 500 r) i3 crani Y 10 abo 3i BcTaBHMM TBepAOCIUlaBHUM cruiasom BK8 abo BK6.

TexHika BUNIPAMJIAHHA

KpuBu3Hy neranell nepesipsioTh Ha OkO abo 3a 3a30pOM MiXK IUIMTOIO i MOKJIAAEHOK Ha Hel AeTaulio. BurHyri
MicLs BiI3HAYalOThk Kpeiaoio.

Ipy BUNpAMIAHHI BaXUTMBO NMPaBHILHO BUOMPATH MICLs, MO AKUX BapTO 3aBAaBaT yaapd. Cwia yaapy NOBHHHA
CMiBBIAHOCHTHCH 3 PO3MIpPOM KPHUBHM3HH i MOCTYNOBO 3MEHLIYBaTHCA B Mipy MEpEXOLy BiA Hai0inbworo BHXody 10
HaliMeHLIOoro.

Bunpamnauus wraboBoro Meraay

a — nepesipKa KPUBH3HH; 6 — BUNPAMIIAHHA 1TaGoBOro MeTany

3NIACHIOETbCA TaK: BMIMH BiJI3BHAYAEThCA KPEHIOIO, MiCNs YOro
Ha/liBalOTh Ha JIiBY PYKY PYKaBHLIIO, a B MpaBy GepyTs MOJIOTOK,
niBoo 6epyts wTaby (cMyry), a npaBol 3aBAAIOTH 0 BHTHMHY
yAapH MOJIOTKOM, aHAJIOTiYHO NPOBOAATH BUMPAMIIAHHA NpYTa.

BHUNpAMIAHHSA JHCTOBOr0 MeTay - Oinbil CkiagHa onepauis. Ha 3aroriBkax, 110 MalOTh XBHJIACTICTb MO Kpa-
AX, NonepeaHbo 00BOAATE KpeHaor XBUNACTI AinsAHKU. Ilicns uporo 3aroToBKy KiaxyTh Ha IUIMTY Tak, o0 Kpai 3aro-
TOBKH HE 3BHCA/I{, @ JIEKAJIH MOBHICTIO HAa OMOPHid NOBEPXHi i, MPUTUCKAIOYHM 1i PYKOIO, MOYMHAIOTH BHIPAMIIAHHS.
106 po3TArHyTH cepeanHy, yaapH MOJIOTKOM 3aBJAlOTh Bill CEPEHHH 3arOTOBKH [0 Kpalo TakK, K MOKa3aHO Ha PHC.: a
- 3 OMYKJICTIO nocepeauHi nucta; 6 - no kpasx mucra. 11lo6 yHMKHYTH YTBOpeHHs TpIlUIMH i Haklena, He MOXHa 3a-
BJIaBaTH Y/JapH 110 TOMY CaMOMY MICLIO ZieKijbKa pasis.
BrnpaBa: BHKOHATH BHIPSAMJISIHHA JIHCTOBOT0 MeTAJy.

PuxtyBaHHsa MeTajay

Bunpsamnanus (pUXTYBAaHHSA) 3araptoBaHux aetaneif. Ilicns 3arapryBaHHs craneBi meTani iHOAi »onoGnsaTecs.
BunpamisHes 3arapToBaHHX AeTajled Ha3UBAETHCS PUXTYBaAHHAM (PHC. a).
BunpsAMISIHHA 3arapTOBaHHX KYTHHKIB
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a — Ha PUXTYyBaibHiH Oili; 6, B — KyTHHKA BiAMOBIIHO MO BHYTPILUHBOMY ¥ 30BHILIHBOMY KYTY
y AIKMX MiC/IA 3arapTyBaHHA 3MIHKBCA KYT MiX NOJHLAMH.



BunpamMiasiHHs KOPOTKOro NPyToBOro Matepiany

a — Ha npu3Max; 6 — Ha ruMTi
BMKOHYETBCA Ha NpU3Max (puc. a), npaBwibHUX TuTax (puc. 6)
BunpsamasHHS BaJjiB

a — BUMPAMJIAHHA Bana Ha py4yHOMY npeci; 6 — nepeBipka BUrHHY iHAMKATOPOM
(niametpom 1o 30 MM) BUKOHYIOTb Ha PYYHHUX MEXaHIYHHX Npecax

MamnHa a8 BUNPSIMJISIHHS.
3runanbHi Baabui

OyBatoTh pyuHi i npuBOAHI. PyuHi TpUBOJIKOBI NOKa3aHi Ha PUC. &, 2 CXeMa BUIPAMIIAHHSA pHC. 0.

TexHika De3neku

Texnixa 6e3nexku Npu BUNPAMJSHHI Ta PUXTYBAHHI MeTaliB: NpaUlOBaTH B pyKaBUUAX, TUILKH CIIPABHUM iH-
CTPYMEHTOM (TPaBHJIbHO HACAMKEHiI MOJIOTKH, BiICYTHICTb Ha PYKOSTKAX TPIiLLMH i BiAKONIB HA MONOTKAX).



3ruHaHHA MeTay

CyTHICTb 3rHHaHHA NONArac B TOMY, IO OJHA YaCTHHA 3arOTiBKH NEPErHHAETHCA CTOCOBHO iHIIOT Ha NEBHHI 3a-

OAHUH KYT.

3runanus - 3aci6 06pobneHHs MeTaty, NPH SKOMY 3aroToBui abo ii YacTHHI HajaeThes 3irHyTa dopma. _

BaxnuBoio CKafoBOK0 UBOTO CrOcofy € BU3HAYEHHA PO3MIpIB 3arOTOBKH, IO 3BOAMTHECA A0 BiAMiplOBaHHA, O-
BXHHH MPAMUX ANSAHOK (CMYT), IOBXHHH CKOPOUYEHHS 3ar0TOBKH B MEXKaX 3a0KPYI/IEHHS.

Ilpu 3ruHaHHi aetaneil mif NpsMHM KyToM 0e3 3a0KpYTJieHb i3 BHYTPILUHBOI CTOPOHH MPHMYCK Ha 3arHH GepeThes
Bin 0.5 no 0.8 ToBuMuu Matepiany. Cknajgaiouu NOBXKHHY BHYTPIIUHIX CTOpiH TPMKYTHMKa aGo ckobu, oxepxyemo

JOBXHHY 3aroTOBKH JETai.

Y npoueci 3runanna aetaneil pisHOMaHiTHOI OPMHM BUKOPUCTOBYIOTb Pi3HOMaHITHI OpYCKH, NPOKNANKH, ONpaB-

NeHHs i T.J1. 15 HaJaHHA feTajti BiAnoBiaHOT popMH.

OcHoBHi NpHiOMH PY4HOro 3rHHAHHSHA
3ruHaHHS NPAMOKYTHOI CKOOH 3 JIMCTOBOI CTaJli BAKOHYIOTb y TAKOMY MOPAIKY:

a — KpecsIeHHs V1A BU3HAYEHHS JIOBXHHH CKOOH; 6, B —
3rUHAHHS OJHOrO M APYroro KiHus ckobu; r — ¢popmysan-
Hsl CKOOH

BH3HaualoTh JIOBKMHY 3arotoBkM (pHc. a), CKIALaloyu

JIOBXXHHY CTOpiH CKOOM 3 MPHIYCKOM Ha OHHE 3a0Kpyr-

nieHHs 0.5 TOBLIMHH CMYTH.
L=175+1+15+1+20+1+15+1+17.5=89mm

BinsHaualoTh NOBXHHY 3 JOAATKOBMM MPUMYCKOM Ha 00-

pobky TopuiB no 1 MM Ha cTOpoHy i 3yOunoM BiapyGy-

IOTh 3arOTOBKY.

BunpsamnsioTs BUpyGaHy 3aroToBKy Ha IUTHT.

O6GNHMOITH MO PO3Mipy 33 KPECICHHAM.

HawmiualoTs i 3aBIar0Th PUCKY 3THH.

3aruckaioTh 3arotoBky 1 (puc. 6) y newarax Mix TpH-

KYTHUKaMH - HaryOHUKamMu 2 Ha piBHI pUCKU H ynapamu

MOJIOTKA 3arHHaloTh KiHelb 3 ckobu.

TToMilatoTh 2aroTiBKy B JIELIaTaX, 3aTHCKAIOYH 1T MiXK TPHKYTHHKOM 4 i GpyCKOM-ONPaBKoIo 6.

3aryHaroTh Apyruit KiHeus. .
Pa3MiyaioTh NOBXKHHY JNIANOK HA 3aTHYTHUX KiHLAX.
3HIMaIOTh 3aroTOBKY i BHHMaloTh Gpycok-omnpasy 6.

HaniBaloTs Ha neuata Apyruif KyTHuk 9 (puc. r), i, MOKIaBUIKM BCcepeauHy ckoOM Toil caMuii 6pycok-onpasky 8, ane B
iHILOMY MOJIOXKEHHI, 3aTHCKAOTh CKOOH B JieLiaTax Ha piBHi pHCOK.

BigruHatote nepiuy i Apyry nanku 7, pobnaTe 4€TBEPTHI 3THH MEpLUOT Ta APYroi 1anok.

IlepeBipstoTe | BHIPABNAIOTE 32 KYTHHKOM Y€TBEPTHH Ta II'ATHI 3rHHH.

O6nunioloTh KiHLi JIANOK A0 po3Mipy i 3HIMaIOTh 3aAMPH 3 roCTpHX pebep CKobH.

3runaHHs NoABIHHOro KYTHHKA B JIelaTax

a — 3rUHaHHA TUIOCKOryOLsMH Ha onpasui; 6, B - GopMyBaHH#



3ruHaHHA BTYJKH
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a — KpeclieHHs BTYJIKH; 0, B, I — MOCiJOBHICTh OnepaLlii 3ruHaHHA

MexaHi3auis 3ruHaAbHIX pobiT

[Tpodini 3 pi3HUMHU pasiiycaMyut KPUBM3HHM THYTh HA TPU- | YOTHPHPONHKOBHX BEPCTATaX.

3runanns Tpy6
3runanus TpyG y rapsuomy cTaHi 3acrocoByeThes npu aiamerpi 6insue 100 mm.

a — 3a wabyoHoM; 6 — y TpyOKOMY NMpUTHCKYBaYi

Ipu raps4yomy 3ruHaHHi 3 HamoBHIOBaueM (nicok) TpyOy BiAMamOKTh, po3-
Mi4YyIOTh, @ MOTIM OIMH KiHELb 3aKPHBAIOTH JEPEB'THOI0 ab0 MeETaNeBol0
npobkow. TpyOy HanoBHIOIOTH OpiOHUM cyxuM nickom. [licns 3anoBHEHHS
3a0MBalOTh APYTHi KiHelb TpyOH nepes’sHoO0 npobkoto, B Akiit MaioTh GyTH
OTBOPH 1151 BUXOAY Ta3iB, IO YTBOPOKOTHCA NPH HArpiBaHHi.

3ruHaHHSA TPYG Y XOJI0AHOMY CTaHi BUKOHYIOTh 33 JONOMOTOIO Pi3HOMAHITHMX MPHCTPOIB.



a — Ha WTHPsX; 6 — y HepyXoMiit onpasui

Mexanizanist STHHaAHHSA TPYO

MPOBOAMTLCA TIPH MAacoBOMY BHTIOTOBIEHHI neraneit 3 Tpyb
BEJIMKHX JiaMeTpiB 3 3aCTOCYBaHHSM PYYHHX TPyOO3ITHHANBHUX
NPHCTPOIB Ta BXKLTLHUX TPYOO3rHHIB.

3ruHaHHS MiHHX i JATYHHHUX TPYO

Miani abo natynHi Tpy6u, siki 3THHAIOTh y XONOAHOMY CTaHi, 3aNIOBHIOIOTH PO3TUIaB/ieHo0 KaHiponmo. Tlopsnox
3rHHaHHA aHANOriYHHH OMMCaHOMY paHille.

Texnika Ge3nexu npH 3ruHaHHI. 3 METOIO JOTPUMaHHA TEXHIKU Ge3MeKH 3aroTiBKM 3aKkpilUlioOTh MILHO B Jie-
warax abo iHLWKX NPUCTPOAX, NMPALIOIOTh TIIbKH Ha CIPABHOMY YCTaTKYBaHHI.

Bnpasa: BUKOHATH pyuHe 3rHHAHHA CTAJIeBHX TPYO.

OO0nuII0BaHHA
IHcTpyMeHTH A5 OOGNIHIIOBAHHA

O6numoBaHHSM HA3MBAETHCS 3HATTA LIAPY MeTasa 3 MOBEPXHi 3arOTiBKMU (1eTajli) 32 JOMOMOIO PLKYUOro iH-
CTPYMEHTA - HAalHJIKa.

[NMpunycku Ha obnuntoauns - BiA 0.5 go 0. 025 Mm.

TounicTs 06pobku npu obnuaropanti 0.2 - 0.05 MM, B okpeMux Bunaakax a0 0.001 M, 1 - 3 knacy WOPCTKOCTI.

Hanunku surotoensatoTecs 3i crani Y10A a6o Y13A, 111X 15 a6o 13X.

Hanuaok sBnse cobow craibHuit Opycok nesHoro npodinio i JOBXWHM, HA MOBEPXHI AKOr0 € HACIYKU (Hapi3KH).

BuaH HACI4OK NONaHI HA PUCYHKY

a 1=2§f'

OcHoBHa '\ b
Hacl4yka Haciuka
‘ JlonoMixHa

Haciuka

a - oquHapHa (npocta); 6 - moagiiiHa (MepexpecHa); B - pallMiJIbHa; p - AyroBa.



Knacudikauis Hanuakis
Hanunxu 3 naciukoro Ne 01 1 (zpauoBi) 3acTOCOBYIOTBCS AN rpyOOro oONMIOBaHHSA, KOJH TIOTPIOHO 3HATH BEJH-
Kuit mpowapox Metany - 0.5 - 1.0 mm.
Hanunky 3 Haciukoro Ne 2 i 3 (MMUKYBasIbHI) 3aCTOCOBYIOTLCS U1 YHCTOBOIO OOMUMIOBAHHA BHUPOOIB 3 TOUHICTIO
0.02 - 0.15 mMM., konu 3HATHI Wap meTany He nepesruye 0.1 10 0.3 mMm.
Hanunku 3 Hacidkoto Ne 4 i 5 (Gapxathi) cnyxarth a1 octatouHoi oOpobku BHpobiB. 3HIMawOTh MpOLIAPOK HE
6inbwr 0. 025 10 0.05 Mm nipu TouHocTi obrivoBaHHs Big 0.01 o 0. 005 mMm.

3a ¢opMo10 MONEpeHHOr0 NMepeTHHY

Hanwnkn ginsteca Ha 8 Tumis: A, b - nnocki, B - xBan-
partui, I' - Tpurpanui, X - kpyrni, E - Haniskpyrni, X - pom-
60Bi, 3 - HOXKIBKOBI.

bapxaTHi HANMJAKH 3aCTOCOBYIOThCSA Il OONMMIIOBAH-
HA i JOBENEHHA TBEPAOCIUIABHUX YacCTHH IHCTPYMEHTIB i
LITaMIIiB.

Hapdini - HeBenHYKi HaMUIKH 3aCTOCOBYBaHi s Jie-
KIbHHX, TPaBEPHUX, HOBEJIPHUX poOIT, 18 3aYHILEHHS Y
BaXKKOJOCTYNMHUX MicLsX (OTBOpIB, KYTiB, KOPOTKHX mi/if-
HOK, TIpodimo H iH.).

PykosiTKH AJIst HAMUAKIB
Jns 3pyuHOCTi poOOTH HAMMIKOM Ha iOro XBOCTOBUK HAaCa[KylOTh AEPEB'AHY PYKOATKY, BUTOTOB/EHY 3 KJIEHa,
sceHs, Oepesu, Unu aGo MPecoBaHoro nanepy (OCTaHHI Kpalli, TOMY [LUO HE PO3KOIIOKTHCH).
IMoBepxHs pyKOSTKM MOBHHHA OYTH IIAIKOIO, BiNosipoBaHoo. JIOBXKHHA PYKOATKH He noBHHHA OyTH Ginbuioo
IWIUPHHH CepeJHbOI YaCTHHH XBOCTOBHKA HAIMIIKa, a MMHOKWHA OTBOpPY NOBHHHA BiANOBIATH OBXKHHI XBOCTOBHKA.

Puc. HacamxeHHs pyKoSTKH
L1106 HacanuTH HaMUIOK, XBOCTOBHK HOro BCTaBJIAIOTh B OTBIp PYKOATKH, i, y3iBLIN HAMUJIOK 32 HAacIYeHy YacTH-
HY MPABOIO PYKOIO, HE [Iy’KE CHIILHO BAAPAIOTH rOJiBKOI PYKOATKH 00 BepcTar (puc. a) abo MONOTKOM MO PYKOSTLI
(puc. 6). 11106 3HATH PyKOATKY 3 HaMHIIKa, JIIBOKO PYKOKO MiLIHO OOGXOMIIOIOTH PYKOATKY, @ MPaBOO PYKOK MOJIOTKOM,
3aBJAIOTh 11BA - TPU HECHWIBHUX YIapH 110 BEPXHBOMY KPal0 PYKOSTKH (PHC. T'), MIC/Isl YOrO HAMMJIOK JIEFKO BUXOAMTH 3
OTBOpY.



Texuika oONUIWOBAHHSA

IMonoxenHs Kopmyca BBAXKAETLCSA MPABHITLHUM,

AKILO MpaBa pyKa 3 HaMUJIKOM, YCTAaHOB/IEHHM Ha ry0kax jieiuar (BUXifHe MoJoMeHHs ), 3irHyTa B JIKTI, yTBOPHTD
KyT 90° MiXk M/I€UOBOIO 1 JIIKTBOBOIO YACTHHOK PykH (pHc. a). [IpH UbOMY KOpIyC NpaLoo4oro noBUuHKEKMH OyTH nps-
MHM | PO3BEPHEHHM Mif KyTOM‘iSQ 1o niHii oci newar (puc. 6), MONOXeHHS Hir MoKa3aHe Ha (puc. B).

Buau ooOnuioBanHs

O6GNMIIBAHHS MJIOWMH € CKIIAHMM TPYAOMICTKUM TipouecoM. YacTilue ychoro AedekToM npu oGnuatoBaHHi
TUIOWHH € TIpAMOTiHiHHicTh. [Ipauroiyn B 01HOMY HanpsAMKY, BXXKO OIepXKaTH MPaBUIIBHY 1 YHCTY nosepxHio. Tomy
HaNpPsMOK NPAMYBAHHS HAMW/IKA, a OTXKe, MOJNIOKEHHS WTPUXIB (C/iliB Hamuika) Ha 0OpoboBaHiH MOBEPXHi MOBMHHO
3MiHIOBATHCS, TOGTO MONEPEMIHHO 3 KYTY Ha KYT.

KoHTposb 00nuneHHol MoBepXHi 31HCHIOETECA NEepeBipsIbHUMH JiHilikamu. Ha npocsiti Mix niHiiikoro i o6po-
GIIEHOI0 MOBEPXHED, MPAMOJTIHIAHICTH 0ONMUIIOBANIBHOT TIOBEPXHI MEPEBiPAETLCS LITAHTEHUMPKYIEM 110 BCiii 11 moBep-
XHI, KyTd O6GMHJIEHUX NMOBEPXOHB NMEPEBiPAIOTHCH TPUKYTHUKAMH.

O6nuAI0BaHHS LHJIIHIPHYHHX 3aT0TOBOK

NPOBOAMTBLCSA CHOYATKy OOMMWIIIOBAHHAM HAa KBaJparT,
a TOTIM CNWJIIOKOTLCA KYTH KBaapara i, YTBOPIOETHCH
BOCBMUIPaHHMK i3 SKOro OJEPKYIOThb LIICTHAAUATH-
rPaHHUK, y MPOLEC MOAANbLUIOrO ONpALlOBaHHA OJEPXKY-
JOTh UHIIHAPHYHHI CTEpXeHb HEOOXiIHOTO po3Mipy.

Brnpasa: 3poOuTH 0OMUIIOBAHHA MOLLHHH | LAIIHAPHYHHX 3arOTOBOK.
Jlorasia 3a HANMKWJIKOM Ta TeXHika 0e3leKkH

Hanunku HeoOXiaHo o6epiraTi HaBiTh BiJl HE3HAYHMX YJAPIB, O MOXYTb YLIKOAUTH 3yOLIAM.

HeoGxinHo o0epirati HaMm1iIKH Big KOPO3ii. '

OGepiraTtH Bix nonagaHHs Ha HUX MACTHJI, HOKAAUHOTO NHITY.

JIns OXOpOHH Bia 3a0MBaHHs CTPYKKOIO M'SKHX i FPYy3/IMX METasliB Hanuiku nepen pobGoTOIO HEOOXiAHO HATEPTH
Kpeiaoto (npu oONUAOBaHHI anOMIHIIO - CTeapHHOM ).

Ilepen oONMUIIOBaHHAM 3arOTOBOK, NMOKPUTHX 1pXKEI0, HEOOXIHO MonepeHbo iX OUMCTHUTH.

He MoxHa nNpauoBaTi HaNuIKOM 3 MatepialaMmu, TBepAiCTb SKMX A0piBHIOE abo nepeBuilye HOro TBEPAICTb.

HoBuM HanmMAKOM Kpalle CroYaTKy OnpalbOBYBAaTH M'sKi METallu, a Mmic/s Horo 3aTynieHHs — TBEPAi MEeTaH.

[lepioaMuHO OYMILIATH HAMMIIOK BiJl CTPYXKKHM, 4ac Bil 4acy MOCTYKyBaTH peOpoM HamHika o0 BepcTaT i OYMILATH
KOPJOBOIO LLITKOHO.



CeepaJtinns i po3BepTaHHs
3arajibHi IOHATTS NPO CBePATiHHA

CaepaniHH#A - YTBOPEHHS OTBOPIB y CyLJIbBHOMY MaTepialli piKy4HM iHCTPyMEHTOM - CBEPAJIOM.
a

Abocmolun | Weing  Femymon

MLET‘*‘

a, 6 — cniipanbHi CBepana; B — ENEMEHTH CBEpIEl.

CeepaiHHA oTBOpiB AiameTpoM 10 10 MM Jocsaraerscs 4-i wiac TOYHOCTI i 1 - 3 KJIacH WOPCTKOCTI, a NMPH BEJH-
KHX JliaMeTpax OTBOpiB - 5-f KJ1ac TOYHOCTI.

Jng cBepaniHHA OTBOPY YacTille BHKOPHCTOBYIOTh CipanbHi CBepAa i piie creLianbHi.

Bax/HBUM €/IEMEHTOM CBEPANA € [Bi 'BUHTOBI KAHABKHM, PO3TALLOBaHi OfiHA TMPOTH iHWOI. [XHe npusHaueHHs -
BiJBOJMTH CTPYXKY 11O YTBOPIOETECA MiAl Yac pobOTH cBepisia, 3a6€3MeynTH NOCTYN MiABOAY OXONOMKYIOUOI PilHHH i
NpaBWibHE YTBOPEHHS PiXKYUHX KPOMOK CBepAia.

Jlinis nepeTuHy nepenrbOi i 3aHBOT NOBEPXHI YTBOPIOE Pixkydy KPOMKY.

KyT Mix pixkydHMH KpOMKaMH - KyT NpH BEpLIMHI cBepaa 2 (rama) - iCTOTHO BIUTMBAE Ha MPOLIEC Pi3aHHA.

CripanbHi cBepana BHrOTOBNAIOTHCA 3 ByrjeleBoi iHcTpymeHTanbHoi crani Y10 i Y12A, nerosauoi cram 9X,
9XC, Ta wexakopizaneHoi P9, P18, i3 Metanokepamiunumu crnasamu BK6, BK8 i T15K6.

IncTpymMeHT JJisi cBepAJIiHHSA.

Komb6inoBani cBepana - cBepaIo-3€HKIBKa, CBEP/IO-Pa3BEPTKA, CBEPAIO-MITUHK.
LleHTpyBaabHi cBepAia

a — 6e3 3anobixkHoro koHyca; 6 — i3 3ano0DKHHM KOHYCOM.
CJlyKaTh A1 OZIEPKAHHS LIEHTPOBUX OTBOPIB Y Pi3HOMAHITHHX 3aroTiBKax.
Iepoei ceepana

a

a — IBOCTOPOHHE; 0 — OIHOCTOPOHHE.



3aCTOCOBYIOTBCS Ul CBEP/JIIHHSA OTBOPIB JiaMeTPOM 10 25 MM.

3arocTpioBaHHs cnipaabLHUX cBepae

4 — NO/IOKEHHA CBEPUTA B pYKaX; 6 — BinHOCHO wutidyBansHoro kpyra

3arocTproBaHHs BUKOHYIOTh y 3aXHCHHX OKy.spax (Ipu BIJICYTHOCTI eKpaHa).
Bnpasa: 3poGHTH 3arocTpioBaHHS NEPOBOTo cCBepAa.

Pyune i mexanizoBane ceepainns

© CeepaninusA 30iHCHIOETHCS B OCHOBHOMY Ha CBEpIUTMIBHHX BepcTaTax. Y THX BUNAaNKax, KOMH AETalb HEMOXJIH~
BO BCTAHOBMTH Ha BEPCTAaT a60 KOMM OTBOPH PO3TAlIOBAHi Y BAXKOJOCTYIHHX MicLsX, iX CBEPANATHL 3a AOINOMOIOIO:

KOJIOBOPOTIB, TPELUITOK, PY4HOrO APWIS, PYYHHMH CBEPATHILHHMH €JIEKTPHYHHMMHU MalIHHKAMH.




CaepaliHHA HAa CBEPINIBHUX BEPCTATAX

Hns 3a6e3neyeHHs TOYHOCTI NP CBEPUTIHHI i 3 METOIO JOTPHMaHHS MPaBWJ TeXHiKM Oe3nexw, Bci geTaii, 3a Bu-
HATKOM Jy)e Ba)XKHMX, MiLHO 3aKpilJIOOTh HAa CTOJi CBEPIVIMILHOIO BEpCTaTa: NPUXBATaMM, KPiMWALHUMU GonTam,
KYTHHKaMH, CXiJ4YaCTUMH ONOPaMH, MALIMHHUMH NOBOPOTHHMH JIELLIATAMH.

Kpinnenns ceepan, passepTok, 3eHKepiB, 3¢HKIBOK Ha CBEP/UIMIIBHHX BEPCTATax y 3anexHOCTi Bia GOPMH XBOCTO-
BHKA 3AIHCHIOETBCA TPbOMa 3aco0amu: Ge3nocepesHb0 B KOHIYHOMY OTBOPI LIMIHAENA, Y NepexiHii KOHiuHii BTyLI,
¥ CBEPIUIHIILHOMY MATPOHi.

TproxkynaukoBuii NATPOH CaMOLEHTPYIOUHIl CIYXKHTb I/Isl 3aTUCKAHHA CBepael niameTpom Bia 2 10 12 Mm.
Takuii naTpoH BCTaBNAKOTH B IUMIHAENB CBEPATIBLHOIO BEPCTATA.

a, 0 — TPLOXKYJIAYKOBHI CBEPTHALHUH MATPOH JUIS KPIMJIEHHA CBEPA 3 LMTIHAPUYHMM XBOCTOBHKOM; B — Kpi-
' NUJIEHHS CBEpAUla.

HactinbHuii BepTHKanbHO-cBepAAMIbHHE BepeTaT 2M112 Cy>kMTb Ans CBEPITIHHS OTBOPIB JiaMETPOM He
Ginbiue 12 MM y HEBETHUKHX JETaIAX.




Caepaainng oTeopin
IMpu ceepaniHHi pO3pi3HAIOTH HACKPi3Hi, MTyXi i HeMmoBHi OTBOPH. BHcOKOsKiCHHI OTBip 3abe3ne4y€eThCs MpaBu-
NBHUM BMOOPOM NpHIfOMIB CBEpIUIEHHS, MPaBMILHMM PO3TALIYBAHHAM CBEpAIa BiIHOCHO 0GpoGNIOBaHOI MOBEPXHi i
CYMilLIEHHSM OCi CBepJia 3 LIEHTPOM (BICCIO) MaiibyTHBOTO OTBOPY.
OCHOBHOIO OCOGAMBICTIO 3EHKIBOK Y MOPIBHAHHI 3 3EHKEPAMH € HASBHICTH 3y0iB Ha TOpui | HanpaBasiouuX uand,
AKHMH 3€HKIBKH BBOZATh Y IPOCBEUIEHHI OTBIp.
BripaBa: 3poGHTH HacKpi3pi 0TBOPH 3a 10MIOMOr0I0 PY4HOI eJIeKTPHYHOT MAIIHHU

Po3Bepranus

Po3BepTaHHs - Lie NpoOLEC YHCTOBOT 0GPOOKH OTBOpIB, AKHil 3abe3neuye TOUHICTbL 7 - 9-r0 KBANIMTETIB i WOPCT-
KiCTb MOBEpPXHi 7 - 8-r0 Knacis.
IHCTPYMEHT AJisi pO3BepTAHHA PO3BePTKH

Pa3pepTaHHs OTBOpIB poOJIATH Ha CBEPUTHIBHHX i TOKapHHX BepcTaTax abo BpyuHy.
Pa3BepTkH, LU0 3aCTOCOBYIOTHCA /1 PYUHOrO Pa3BEPTaHHA, HA3HBAIOTHCA PYUHHMH.
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Hapizysanns pizn0u
[TousiTTst Npo pizbOnAeHHs

HadinoluMpeHimuM 3'€eqHAHHAM [eTaneil MalluH € pi3sboBe.
PizpOnenHs OyBae 1BOX BUAIB!
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a — 30BHiLIHE; 6 — BHYTPILUHE.

30BHILIHIM | BHYTpilUHIMH. 3a HANPSIMKOM IBHHTOBOI JiHil pi3bbneHHs GyBae MpaBuM i JiBUM.



OcHoBHi eneMeHTH pi3LoH
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a — UHIIHAPHYHHA TPUKYTHHH; 6 — MPAMOKYTHHI; B — Tpanewienoaionuii;
I — YNOPHUH; A — KPYIJIHH.
V Gynp-ikoro piss0ieHHs po3pi3HAIOTH Taki OCHOBHI €IEMEHTH, 3a3Ha4Y€HI Ha PUCYHKY.

[Tpodine pizp6reHHs 3anexuTh Bil GOPMH piKydoi YaCTHMHM IHCTPYMEHTA , 3a JOMOMOIOH SIKOTO NPOBOAHTECA
Hapi3yBaHHs Pi3bOH.

OcHOBHI THNH Pi3b0JeHHs 1 IXHI NO3HAYEeHHsA

a — MeTpuyYHe pi3pOieHHs; 6 — AroiMoBe pi3bOneHHs; B — TpybuacTe pi3pOiieHHS; r — IeTallb 3 JIOMMOBHM
pi3bONEHHAM.
Ha pucyHKy nonaHi OCHOBHi CHCTEMH DPi3bONEHS.
MeTpuune pisb6ieHHs (pHC. a) 3 HOPMaJIbBHUM KPOKOM rMo3HauaeTecsi: M20 (uucno - 30BHiLIHIM aiameTp pi3bb-
nexHa); i3 ApiOHuMK kpokamu: M20x1.5 (nepiue yucno - 30BHILLHIHA AiaMeTp, a Apyre - KpoK).



Hwoiimose pisn6nenns (puc. 6, B, r) Bupaxaerscs B moiimax (1"=25,4 mm)
Tpy6uacre unninapuyne piss0eHHs CTaHIaPTH30BaHe, ABISE cOO0I0 ApiGHe r0iMOBE pizbOeHHS.

IHCTpyMeHTH 105t Hapi3syBaHHSA Pi3LOH | Hapi3yBaHHS BHYTPIILHLOI TA 30BHILUHLOI Pi3L0H

BuyTpimHio pi3s0y Hapi3aloTh MiTYMKaMU, 30BHILIHIO - IUIALIKAMH.

MiTYHKH
a

a — KOHCTPYKLIS MiTYHKa; 6 — eNleMEeHTH MITYMKA; B —
rOJIOBHI KYTH MITYHKa.
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Aleemphux - 3a MPU3HAYEHHAM JUIATBCA HA pY4Hl, MALIMHHO-PY4HI

i MawmHHi. Ha XBOCTOBii yacTuHi MiTunka pobGmATh Taki

6 lT MO3HAYEHHA: 30BHILUHIA miameTp pi3bbu, HOro Kpok, HO-
Ad Jogunn samu- MEp MITYHKA B KOMIUIEKTI, (AKWIO pi3bONeHHs METpUUHE),

Hegetwsn., AGVREH By

Aalepenacmy | 7R Bepwacms a moiimoBa - moiimom (") i #oro yactuxamu (1/2").

Pewyuee MiTYHKH BHUTOTOBNSIOTE 3 iHCTPYMEHTaIBHOI cTai Y8,

il V12iP18.

a MiT4nky NpH HapisyBaHHi pi3pbu BpyuHy o00epTaloTh

3a JIONOMOrol0 BOPOTKIB, 3aKpilIeHHHX B KBaapaTax XBO-
CTOBHKIB.
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a - HeperyJibOBaHHWiH BOPOTOK; 6 — 3 perysb0OBaHUM OTBOPOM; B — TOPLUEBUI BOPOTOK; I' — TAPOBAHUH BOPOTOK.
HapizyBaHHsi BHYTPilLIHLOrO pPi3b01eHHA

ITepen HapizyBaHHAM pi3bOM NMPOBOAATE BaXIIMBY OMEPALIIO - NPOCBEPIIIOIOTE OTBIpP, ¥ AKOMY Hapi3aloTh pi3s0-
JIEHHS. MITYHKOM.

Jo6upaHHs cBepI A1 CBEPJIIHHA OTBOPIB MiJ pi3bOieHHs BU3HAYAIOTh 32 TabnuusamMu. Konu He MOXHA CKOpH-
CTaTHCA TaONMUAMH, liaMeTp OTBOPY Mill METpHYHe Pi3bONeHHs NPHOIM3HO 06UUCAOTS 3a HopMYIOI0

D=d-KP,

ne: D - niameTp cBepmia;

d - HoMiHaNbHUIT KiameTp pizbOieHHs;

K - koediuienT ~ 1.15 Mm;

P - kpok pi3sbneHHs, MM.

[Ipn HapisyBaHHi pi3bONeHHA 3aCTOCOBYHOTLCS MACTHJILHO-OXOJNOMKYBAILHI PIMHH, IO MiABMILYIOTh SAKICTH
pi3sOneHHs i CTIHKICTB iIHCTpYMEHTA.

BnipaBa: BHKOHATH 30BHIIHIO Pi3bL0y TPYOH



HapizyBanH# 30BHIIIHLOT Pi3s0uU
a — cyuinbHa nianka; 6 — po3pisHa miauka.

a
3oBHilIHIO pi3p0y HapizaloTh MIAIKaMM BPYYHy | Ha
Bepcrarax. /[lns HapisyBaHHs pi3b6u Ha TpyOax 3acrtocoBy-
€TbCS IHCTPYMEHT - KJIYII.
6 s8° 8515 papa

a — Oynosa Kiyna; 6 — NIpHi oM HapizyBaHHs pi3bOu.

Knyn cxnanaerscs 3 kopryca 2, JOBrMX pydok 1, yo-
THPBOX TUIOCKHX pi3s0oBHX mnawok (rpebiHok) 3, mwo mo-
XYTb OJHOYACHO 30/HXKATHCA DO LUEHTPY abo po3XoauTHCA
BiJl HOrO NpH obepTaHHi TUIaHLIAHoH 4.

Kpyrni nnawkd npu HapisyBaHHI pi3bOneHHs BpyuHy

3aKpiNuIoOIOTh Yy CrielianbHOMY BOPOTKY. [{MBHCH Ha pHCYy-
HOK.

Kiaenanns, mabpyBaHHs, NPUTHPKA, NAAHHA

Kienauus

Knenanuam Ha3uBa€ThCA mpoliec 3'€AHaHHA ABOX ab0 NEKiNbKOX AeTaneil 3a AOMOMOrow 3akienok. Lleit Bua
‘3'€HaHHs BIAHOCHTBLCA 10 FPYNH HEPO3'EMHHX.

Tunu 3aknenox
3aksienka - UMTIHAPUYHHI METAIEBHH CTEpPXKEHD 3 TONOBKOIO NMEBHOI GOpMH.



a — 3 MiBKPYTJIOI0 BHCOKOIO NOJIOBKOIO; § — 3 MiBKPYTJION
HHU3BKOIO T'OJIOBKOIO; :

B — 3 MJIOCKOKO FOJIOBKOMKO; I — 3 MOTaiHOK FOJIOBKOO; I — 3
NiBMOTa#HOIO MONOBKOIO;

e — BUOyXxoBa JIBOKaMepHa.

Buau kienajbHUX 3'€IHAHD
V 3ay1e)HOCTI Bii XapaKTEPUCTHKH | MPU3HAYCHHS KIENAIBHOIO 3'€MHAHHA KJIENAIbHI LUBH OUIATECA HA TPH BUIH:
MILHHM LIOB, LJIBHUH LHOB, MiHOLLIIBHHI 1LIOB.

KnenaneHi lIBH AiNATLCA HAa OAHOPAAHI, ABOpsAAHi, GaraTops-

Hoxnadxa . P ;
T JiHi, MapanesnbHi Ta 1axosi (puc. B, r).

a — OJHOPANHHWIA HamyCKHMH; 0 — ONHOPADHUN CTHKOBMH 3
OJIHI€I0 HAKITANKOK; B — OXHOPANHHMI CTHKOBHMI 3 JBOMa Haknaj-
KaMmu; I — NBOPSAAHUH 3 IIAXOBUM PO3MiLIEHHAM 3aK/ENOK.
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IHcTpyMeHTH | NPHCTOCYBAHHA AR KJIENAHHA

Po3pi3HAIOTE KNEMaHHA py4HE, MeXaHi30BaHe, NMPH SKHX 3aCTOCOBYIOTh PYUHi, MHEBMOTHYHI KJIeNaJibHi MOJIOTKH,
1 MalIMHHE, BAKOHYBaHe Ha npecax.

Ilpy pyuHOMY K/enaHHi 3acTOCOBYIOThH CJIKOCapHi MOJIOTKH 3 KBaJpaTHHM 6oiikoM, miATPMMKH, 0OTHCKAaYi,
HATAKKH | YEKAHH.

Macy monoTka BUOHPalOTh B 3aJIEAKHOCTI BiJl AiaMeTpa 3aK/IenKH.

Pyune knenanus
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a — eJIEMEHTH 3aKJIENKHU 3 NMOTAHOK TOJIOBKOIO;
6 — eleMeHTH 3aKIENKH 3 HaMiBKPYIJIOK FONIBKOIO.

3aknaaHi roONOBKM 3aKIENOK 3HAXOOUIKCS HA MOBEPXHi 3'€IHAHHS HE3AENHO Bill 3aCTOCOBYBAHHS iHCTPYMEHTIB i
TIPUCTOCYBaHb.

JIOBKHMHY CTEPXKHS 3aKJenKH BUOMpPAOTh Y 3aIEXHOCTI Bill TOBLIMHM CKJIENMYBAaHUX JIMCTIB (nakeTa) i popmH 3a-
MHKAKOUOi FOJIOBKH.

JIOB:KMHA YACTMHH CTEPXKHA 3aKNENKH Ui YTBOPCHHS 3aMHMKalOYOi MOTAHHOI roNOBKH BH3HAYAETHCA 32 (OpMY-
JI00



L=S+(08:-12)d,

ne: L - MOBXKHHA CTEPIKHA 3aK/IENKH, MM;

S - TOBLUMHA CKJIETTYBAHUX JIUCTIB, MM;

d - niamMeTp 3aKIenKH, MM.

Jlns yTBOpeHHs 3aMHKaro4oi HamiBKpYIJiol FoIOBKH

L=S+(1.2-:1.5)d.

V 3anexHOCTI BiA JiaMeTpa 3aKIenkd OTBOPH B CKJIENYBAaHMUX JIUCTaX (MakeTrax) cBepansth abo npobusaiots. [li-
amerp oTBOpY NMoBUHHHH OyTH (npubnusno Ha 0.1 - 0.2 mm) Ginblue giametpa 3aknenku. Bubepitb MONOTOK 3anexHO
Bill TOBLMHH CKJIEMyBaHHX NUCTIB. 3poOUTL OTBOPH BiAMOBIAHO JiaMeTpa 3aK/eNKH y 3akpilUIeHHX JUcTax crafii. 3po-
6iTh KIENaHHs, 3aCTOCOBYHOYH OOTHUCKAUi | HATAKKH.

Bnpasa: 3poOuTH pyuHe KJenaHHA 2-X JIMCTIB CTaJi.

Hla6pyBanus

LllabpyBaHHAM Ha3HBA€ETHCA ONepauis 3HATTA (3iCKOONIOBaHHA) 3 IOBEPXOHb JeTajlel Ay)Ke TOHKUX YaCTOUYOK Me-
Taly cneliabHUM pi3aibHUM iHCTPYMEHTOM - 1abepom.

a — mIockuii onHoOIYHM# wabep; 6 — mnockui nBOOiYHNMIH
wabep.

3a omuH mpoxin wabepoM 3HIMAEThCS AP METANy TOBILUH-
Hoo 0.005 - 0.07 MM, wabpyBaHHAM HOCATAETHCA BHCOKA TOY-
HICTb - 10 30 HecyyHX MisAM y kBanpati 25x25 MM, LLOpPCTKICTE He
6inbine Ra 0.32.

LlabpyBaHHs 31€0LIBLIOrO 3aCTOCOBYIOTh B iHCTPYMEHTAIb-
HOMY BHPOOHMUTBI, MalIHHOOYAyBaHHI K 3aBepLUanbHHI NpoLec
00poOKH HezarapToBaHUX AeTanel.

Ha wra6pysanus 3anumaioTs npunyck 0.1 - 0.4 MM 3aneXHO BiJl LIMPUHH i TOBXKHUHH MOBEPXHi.
111aGepu - MeTaneBi CTEpXKHi pi3HOMaHITHOI (POPMHU 3 Pi3aAIbLHUMHM KpOMKaMH. BUroToBnsioTh wabepu 3 iHCTpY-
MeHTanbHUX ByrieueBHx craneit Y10 1 Y12A. Pisanenuii kineus wabepa rapTyerecs 0e3 BIINYCKH 10 TBEpAOCTI 64 -
66 HRC.
ILnocki maGepH 3acTOCOBYIOTH sl 11aGpYBaHHSA TNIOCKMX NMOBEPXOHbB - BIAKPUTHX Ma3iB, KAHABOK i T.1.
TpurpanHi maéepu
s 3aCTOCOBYIOTh 1Al 1aOpYBaHHS BrHYTHX i LHJIIHIPHYHHX
\ MOBEpPXOHb. [HOAI IX BUOTORJSIIOTH i3 CTAPUX TPUIPAHHMX Ha-
- ) TMHJIKIB.

a — (hapOyBaHHs MOBEPXHi nepel wabpyBaHHAM; 6 — nepeMilLeHHs JeTalli No MIUTI;
B — BHIJISLA AETaI Mic/IA MEPEMILLEHHS;, I — MepeMillleHHs IINTH No AeTali.
[lepen wabpyBaHHAM MOBEPXHIO 3aYMILAIOTH, NPOMHBAIOTH, NpoTHparoTh. Ha mosepxHio nepeBipoyHOi MAHTH
TaMMOHOM HaHocATh ¢aply (pHc. a), AeTans NOMIlAlOTh Ha TUMTY (puc. 6), micna ABOX - TPbOX KPYrOBMX PYXiB MO



nnuTi aetans obepexHo 3HiMaloTh. Ha nobpe obpobneniii noeepxHi ¢apba nsirac piBHOMipHO MO BCil NMOBEpXHi, Ha
MOraHo MiArOTOB/IEHUX — BUHHKAIOTD TUISIMH.

[Tpouec wabpyBaHHs NOAArae B OCTYNOBOMY 3HATTI MeTany 3 nodap6oBaHuX AiNsHOK.

OTpHMaBILM YOTHPH - INICTB MJIAM y KBajapari 25x25 MM, - 4OpHOBE LIaGpyBaHHS 3aKiHUYETHCS, HaMiBUMCNOBE
wabpyBaHHA - 00 12 nasAM, YUCTOBE - 15 NiAM, TouHe - 20 riAM, TOHKE - 25 MIaM.

IIputupka

IpuTupkolo Hasusaerbcs 06pobka feTanei, WO NPaLIOIOTE Y napi.

JloBeaenns — uucToBa 06pobka neranei 3 METoI0 oiepXKaHHA TOUHUX PO3MIPIB i MaJIOl ILOPCTKOCTI MOBEPXOHb.

[MpuTHpka Ta nOBEAEHHS 3AiHCHIOETECA abpasMBHMMM MOpOLIKaMH abo nacTamu, sKi HAHOCATHCA Ha creuialbHUA
IHCTpYMEHT - npuTHp abo Ha 0OpobIIOBaHI MOBEPXHI.

[Mpunyck Ha nputupky cknagae 0.01 - 0.02 MM, Ha nosenenns - Big 0. 001 o 0. 002 mm.

IIpuTHpanbHi MaTepianu

Ipupoani abpa3usu - fiaMaHT, KOPYH], HaXK/1aK, KBapLl, BanHO Ta iHLLI.

ITy4ni (enexTpokopyHa, kapbin KpemHilo, kap6ia 6opa, CHHTeTHYHI AlaMaHTH i iH.)

LIi MaTepiany BiZTHOCATBCS O TBEPAMX, TBEPAICTE SKHX BHILE TBEPAOCTI 3arapTOBAaHOI CTAJI.

o M'sikux abpa3uBHMX MaTepiajiB BiAHOCATHCS NMOPOLUKH 3 OKMCIB BYIJIELIO, 3a/1i3a, a/IFOMiHilO i 0/10Ba.

3 M'akux abpasMBHUX MaTepialliB LHPOKO 3aCTOCOBYOTH nacty I'Ol.

Pe4yoBHHH, 110 3MaLIYIOTh, CNIPUAIOTH MPHCKOPEHHIO OMpaUlOBaHHs, 30epiraHHI0 rOCTPOTH 3€peH, 30inpuyloTh
TOYHICTb i AKICTH ONpPALIOBAHHA: rac, JIErki MiHepaibHi MacTuIa, COA0Ba Boaa.

Iputnpu
[TpuTHpKy # NOBOJAKY BHKOHYIOTh CMELliaIbHUM IHCTPYMEHTOM - NPHTHPOM , (hopMa SKOro MOBMHHA BilNOBiZaTH
¢dopmi 06pobntoBaHoi noBepxHi. [TpHTHPH BHIOTOBNAIOTHECA 3 YaByHa, OpPOH3H, YepBOHOI Miai, CBUHLIO, ibpH i TBep-
JMX MOpiA AepeBa.
INonepenHs npuTUpka
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a — MJIOCKHM NMPUTHP 3 KaHaBkaMu; 0 — TUIOCKHI NPUTHP raleHbKUH.
3HIMA€ETBCA BEJTMKUIA L1ap METaly, TOMY 3aCTOCOBYIOTh NPUTHPH 3 M'AKOro MeTany (Miai), 415 OCTaTOYHOI MPUTH-
PKH 3aCTOCOBYIOTb YaBYHHI NIPUTHUPH.

Texnika npuTHPKH

a <> 6 . -,

a — rornepeaHs NpUTUPKA; 6 — OCTaTOYHA NPUTHUPKA.
[IpuTHpKa MIOCKUX MOBEPXOHb.



Crober

a — JIOBEIICHHA CKOO, 3aKpinieHHX rBHHTaMH; 6 — na-
KEeTiB AeTaned, CKpIIUIEHHX 3aKJenKkaMH; B — CKpiMJICHHX
CTpyOLMHAMH.

Hengolunnie

a — npuTup; 0, B — JOBEECHHS BHYTPIILHIX KOHIYHUX NMOBEPXOHb.
[IpuTHpaHHsa BHYTPILUHIX KOHIYHHX NOBEPXOHb.

[NpuTHpka Kj1anaHis 0 cina 3a JONOMOroK KOJI0BOpOTa.
Bnpasa: 3po6HTH NPHTHPKY TOHKOI i BY3bKOI AeTaJIi.



IMasiaun

[TassHHAM Ha3MBA€TLCH MPOLEC OJEPKAHHA 3'€lIHAHHA PI3HOMAHITHUX METANIB 32 JOMOMOrOI0 PO3IIIABIEHOro
NPOMIXKHOTO MeTaJly, WO IUIABMTHCA TIPH OibLI HUXKYiA TEMNepaTypi, Hix Ti O 3'€IHYIOTHCA METANH.

ITpomikHHii MeTan abo cruiaB, 3aCTOCOBYBAHHH NMPH NMasHHI, HA3UBAIOTh MPHUIIOEM.

Jlerxonnaski npunoi MatoTh TeMneparypy nnasnexss no 500°C.

Onog'sHo-cBuHLEBI npunoi 6escypm’sicti - [TOC 90, TTOC 61, IOC 40 i T.a., mano-cypm'acti - [IOCCY 61 - 0.5,
ITOCCY 50 - 05, ITOCCY 40 - 05 i T.1., cypm'aaucti - [IOCCY 95 -5, TTOCCY 40 -2 i T. a.

Tyronnageki (TBepai) npunoi SBAAIOTE COOOK TYrOIUIaBKi METAIM i CIUTABM, TEMIIEPATYpa IaBJEHHA AKHX Oinbla
nonan 500°C.

MinHo-uuukosi npunoi - [IML - 36, IIML] - 48, IIML] - 54.

Cpibui npwurofi - [ICP 72; IICP 71; TICP 70 i T.1.

DarocH

JIns BUOANEHHS OKUCITY 3aCTOCOBYIOTh XiMiYHi pEYOBHHH, fKi HA3HBAIOTLCA QUIIOCAMH.

®mocH 1 M'AKUX TIPHIIOIB - XJIOPUCTHI LIMHK, HAlIATHP, KaHihob, Mas/IbHi MACTH Ta iH.

dmocu Ang TBEpAXX NMpHUIOIB - 6ypa, 60pHa KMCNOTA i Aesiki iHILi peYOBHHH.

dnrocu AN NasHHA ATFOMIHIEBUX CIJIaBiB BAKOPHCTOBYIOTh TPbOX CKJIafliB:

XJIOPUCTHIi UMHK - 85%, xnopucThii amoHiii - 10%, dpTopucTuii Hatpiii - 5%;

XJIOPUCTHIA LIMHK - 90%, xyopUcTHil aMOHiit - 8%, ¢pTopucTHii HaTpiii - 2%

XJIOpHCTHI UMHK - 95%, propucTuii HaTpiii - 5%.

docK V1A CNaloBaHHs HepXKaBilovoi cTani € cymiur 6ypu i 60pHOT KMCIOTH (NMOpiBHY), 3aMilllaHa B HACHYECHOMY
PO3YHHI XJIOPUCTOTO HATPIilO; 3aCTOCOBYEThCA Takoxk Gmoc 200, skuii cknanaerses 3 70% GopHoi kucnotH, 21% Oypw,
9% ¢ropucToro kaiito. . '

IHCTpYMeHTH ANS NasgHHS
OCHOBHHM iHCTPYMEHTOM AJIsi MASAHHS € NasUIbHUK.
3a cnoco6oM HarpiBaHHs NasJbHUKH PO3IUIAIOTh HA TPH TPYNH :

a

a — KyTOBHii; 6 — npsaMuUi.

INepioanuHOro miairpiBaHHs.

HNasnbHukn Ge3nepepBHOro niairpiBanHg.

[Ma3oBHi NaAIbHHK.

Ben3suHoBHI nas/ibHUK.
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EnexrpuuHi nasnbHUKH.

a — npaAMHIi; 6 — KyTOBHIA

IasiHHA M'SIKUM NPHIIOEM

a — OBOJKA MasNbHHKA; 6 — HarpiBaHHs; B — 3a4YULLEH-
HA Bill OKaJIMHU XJIOPHCTHM LIMHKOM; I' — 3aXOI/IEHHA po3-
TUIaBJIEHOTO MpHUMOK; A — OOnyXyBaHHA, € — HaHECEHHS
¢nrocy; % — HAHECEHHS TPHITON.

[TassiHHA M'AKMM NPUMOEM BKJIIOYAE MiArOTOBKY BHPOOIB
N0 MasHHA, MiATOTOBKY Mas/NbHHKA, PO3MABJIECHHA NPHNaAL0,
OYMLIEHHS LUBA.

Bnpasa: 3poGHTH NasiHHA M'SKHM NPHIIOEM 3pa3KiB cTaJi.

TasiHHS TBepAHMH NPHNOAMH

[TastHHs TBEPAUMH NMPUTIOAMH 3aCTOCOBYIOTh [ OAEPKAHHS MiLHUX | TEPMOCTilKHX LUBIB.

[TasHHs TBepaAMMHM NpUNasMH nepenbayae:

e  MiArOTYBaHHS MOBEPXHi A0 MasiHHA;
NOKPHTTA MOBEPXHi (IOCOM | HAKJIANEHHS Ha
MiClle CalOBaHHA MPUIOLO;

e HarpiB JeTani OO 3aNOBHEHHA MPHMNOEM Micus
CraloBaHH,

®  MOBINBHE OXOJNOIKEHHS AETaNi | MPOMHBAHHA.
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