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1 PAHIOHAJBHE NPOEKTYBAHHA TA
TEXHOJOT'TYHICTDb 3BAPHUX KOHCTPYKIIU

1.1 TexHoJioriuHi i BUpoOHUYi MpoLeCH, OCHOBHI MOHATTS i BUSHAYEHHSA

TexHONOTiYHMIA MPOIEC - 1€ YAaCTHHA BUPOOHUYOrO MPOIECY, IO
MICTHTH Aii MO 3MiHI 1 HAcTyIHOMY BHM3HA4€HHI CTaHy TMpeaMera
BUPOOHHUIITBA.

TexHonoriyna omneparis - Le 3aKiHUeHa YacTHHA TEXHOJOTIYHOTO
MPOIIECY, BAKOHAHA Ha OJJHOMY POOOYOMY MICII.

Bupi6 - 1me mpeaMeT BHUPOOHUIITBA, IO  ITOCTaBISAETHCS
MiAIPUEMCTBOM, Y TOMY BUTIIAI Ta y Tid KOMIUIEKIIi, 0 mependadeHa B
TeXHIYHIN TOKYMEHTaIil MiJIpUEMCTBA - BUTOTOBJISIUA.

HamiBdabpukar - me Bupid miAMpHEMCTBA-TIOCTAYaIbHIKA,
HAJICKHUHN OATKOBIH MiArOTOBI YH 30MPaHHIO.

3aroTiBis - e NpeaMeT BUPOOHHIITBA, 3 SIKOTO 3MIiHOK (opM,
pO3MipiB, YUCTOTH TOBEPXHI 1 BJIACTMBOCTEH Marepialy, BUTOTOBJISIOTH
JIeTallb Y¥ HEPO3'eMHY CKIIAIAJIbHY OUHHUIIIO.

Buxigna 3arotriBis - e 3aroTiBias mepex 1-010 TEXHOJOTIYHOIO
oreparii€ero.

Kommutektytodi BupoOy - 11e BUpOOH MiAIPHEMCTBA - TOCTadaTbHUKA
NPUAHATI AK CKJIaJ0Ba YacTHHA BHUPOOy, 3aCTOCOBYBaHI IHIINMH
nianpueMcTBaMu. CKIIQJIOBUMU YaCTHHAMH MOXYTh OyTH JleTali.

BupoOHuya maprist - 1e rpyrna 3aroTiesib 0JJHOTO HaiiMEHYBaHHS YH
TUIy PO3MIpy, IO 3aIyCKaeThcs B OOpPOOKY OJHOYACHO YHM OE€3yNMHHHO
NPOTATOM BH3HAYEHOTO IHTEpBAITY Yacy.

OnepariifHa mapTis - 1e BUpoOHHMYa mapris abo ii yacTwHa, MO
HAJXOJIUTh Ha poOOYe MicIie /IJIsi BUKOHAHHS TEXHOIIOTIYHOI oTepartii.

CkJaianbHUH KOMITIEKT - 1€ TPpyIa CKJIQJIOBUX YacTHH BUPOOY, SIKY
HEOOXiZIHO mmojaTu Ha poboue Micue i 30uMpaHHS BUPOOYy 4 HOro
CKJIA/IOBOT YaCTHHHU.

3amgin - e BUPOOHWMYMH 3amac 4Yd 3aroTiBeNlb CKJIAIOBUX YaCTHH
BUPOOY JuIs1 Oe3repebiitHOro BUKOHaHHS TEXHOJIOTTYHOTO TPOLIECY.

TumoBuii BUpIO - e BHUPIO, IO HAJIEKUTh TPyMHi OJU3BKHUX MO
KOHCTPYKUi1 BUPOOIB, 1 AKWH Mae HAKOLIbIIY KiIBKICTh KOHCTPYKTHUBHHUX 1
TEXHOJIOTTYHUX O3HAK I[i€T FPYIIH.

[TpoekTHUI TEXHOJIOTIYHUI MpoIec - 1€ TEXHOJOTIYHHUH Ipolec,
BUKOHAHHUH MO MONEPEAHBOMY IIPOEKTY TEXHOJIOTIYHOT JOKYMEHTAIIIi.



PoGounii TEXHONOTIYHHMMA MpoIec - BHKOHAHWH IO poOodUiil du
KOHCTPYKTOPCBKil IOKyMEHTAIT1.

OnVHUYHUIA TEXHOJOTIYHUI MpoIec - Ied TEXHOJOTIYHUHN mpoiec
BIJHOCUTBCS 10 BUPOOIB OJHOrO HaliMEHyBaHHA, THITy, po3Mipy #
BUKOHAHHSI, HE3aJIe)KHO BiJ] TUILy BUPOOHMILITBA.

TumoBuii TEXHONOTIYHWMA TIpomec - II¢ TEXHOJOTIYHHH MpoIiec,
XapaKTePHHUHA €IHICTIO 3MICTY ¥ MOCHIIOBHOCTI OUIBIIOCTI TEXHOJOTIYHUX
omepariii i1 mepexomiB AuA TPynmd  BUPOOIB 13 3aradbHUMH
KOHCTPYKTUBHUMH (popMamH.

MapipyTHuil TEXHOJOTIYHHKA MpOoLeC - MpoLec, BUKOHAHUM 10
JOKyMEHTalii, y SIKii MICTATbCSl omepauii 0e3 yKa3iBKM MNepexoliB i
pexXuMiB 0OpOOKH.

OnepauiiiHuii ~ TEXHOJOTIYHMK Tpolec - Iie  MapUIpyTHHHA
TEXHOJIOTTUHUI MPoIIeC 3 YKa3iBKOIO MIEPEXOIiB 1 peXKUMiB 00POOKH.

MapuipyTHO-OIIepamiifHii  TEXHOJOTIYHUN TpoIec - Iie MpOIIEC,
BUKOHAaHUA TIO JOKYMEHTamii, y #AKiii 3MICT OKpeMHX OIeparii
BUKJIaJIA€THCS 0€3 YKa3iBKH MepEXO0IiB i peKUMIB 0OPOOKH.

TunoBa ¥ TexHOJOTIYHA oOmepamii XapaKTepU3yIThCS €IHICTIO
3MICTY 1 MOCHIJOBHUX TEXHOJOTIYHHUX IEPEeKIaiB I TPYIH BUPOOIB i3
3arajJlbHUMH KOHCTPYKTUBHHMHU O3HAKAMH.

1.2 EneMeHTH TE€XHOJIOTIYHUX onepauiii

1. VYcraHoBka - 1l¢ YaCTHMHA TEXHOJIOTIYHOI omeparii, III0
BUKOHYETHCS TIPY HE3MIHHOMY 3aKpIIlJIeHHI 0OpOOIFOBaHMX 3aroTiBeih abo
30MpaHHi CKJIAJAIbHOT OJIMHHUIII.

2. TexHonoOriYHME TIepexif - 1e 3aKiHYeHa YaCTHHA TEXHOJOTiYHOI
orepartii, 10 XapaKTePH3Y€EThCS CTAIICTIO 3aCTOCOBYBAHOT'O 1HCTPYMEHTa
Ta TIOBEPXHEIO0 YTBOPEHOI 00POOKOI0 UM 3'€THAHHIM MPH 30UPaHHI.

3. JlomoMikHMI mepexia - I¢ 3aKiHYeHa YacTHMHA TEXHOJIOITYHOI
orepauii, O CKIaAa€ThCs 3 Ail JIOAWHU YM YCTATKyBaHHs, HE CIIOIy4YeHa
31 3MiHOIO (opMHU, pO3MIpIB 1 YUCTOTH IOBEPXHi, alle HEOOXiJHA JUIst
BUKOHAHHS TEXHOJIOTTYHOTO TIEPEXOTY.

4. Pobounii Xix - 1e 3aKiHYeHa YaCTHHA TEXHOJIOTTYHOTO MEepexony,
IO CKJIQJa€TbCs 3 OJHOKPATHOTO MEpeMillleHHs iHCTPYMEHTa II0J0
3aroTiBIi, CYIPOBOKYETCS 3MIHOIO OPMH, PO3MIpIB, YUCTOTH MOBEPXHI



1 BIACTHUBOCTEH 3aroTiBIi.

5. JlomoMDKHHMM XiJ - II¢ 3aKiHUeHa 4YaCTUHA TEXHOJIOTIYHOTO
nepexony, 1O CKIAJAEThCsl 3 OJHOKPATHOTO IEPEMIIIeHHS iHCTpYMEHTa
IIO/I0 3aroTiBii, HE CYNMPOBOKYETHCS 3MIHOIO (POPMH, pO3MIpiB, YUCTOTH
MMOBEPXHI W BIACTUBOCTEH 3aroTiBIIi.

6. I{ukn TexHONOTIYHOT omepalii - Ie IHTepBa KaJeHIapPHOTO Yacy
BiJl IOYATKy 10 KiHIIS MEPiOANYHO MOBTOPIOBAHOI TEXHOJOTIYHOI omneparii,
110 HE 3aJIC)KUTH BiJ YMCIIa OAHOYACHO BUTOTOBJIEHUX BUPOOIB.

7. TakTt BHUIycKy - IIe IHTepBaJll d4acy, 4depe3 SKHi MepioandHO
pOOIIATE BUIYCK BUPOOIB BH3HAYEHOTO0 HAWMEHYBaHHS, THITy pO3Mipy U
BUKOHAHHS.

8. Purm BUMycKy - Il KIJBKICTh BUPOOIB, IO BHUITYCKAIOTHCSA B
OJTUHHIIIO Yacy.

1.3 BupoOHu4mnii nmpouec Ta HOro XapakTepucTUKHU

BupoOHuumii 1MKIT - 1€ KaJIeHJapHUH dYac MepiogndHO
MOBTOPIOBAHOTO BUPOOHHYOTO MPOIIECY.

Hopma yacy - 1ie periaMeHTOBaHMI Yac TEXHOJIOTIYHOI oreparii y
BU3HAYCHHUX OPTraHi3allifHO - TEXHIYHHX YMOBaxX OJHHM YH JEKUTbKOMa
BHUKOHABIIMH Bi/IITOBITHOI KBai(ikarii.

Hopma BHpOOiITKY - 1€ perjaMeHTOBaHa KiIBbKICTh BHUPOOIB, IO
MOBHHHA OyTH OOpOOJICHA YW BHIOTOBJICHA B 3aJlaHy OJUHUIIO Yacy Y
BU3HAYCHHUX OPTaHi3allifHO - TeXHIYHWX YMOBaX, OJHUM YH JEKiJIbKOMa
BHUKOHABIIMH Bi/IMTOBIHOIT KBaTi(hiKkallii.

I Tyunuit yac - e BIAHOIICHHS KaJCHIAPHOTO Yacy TEXHOJIOTIYHOI
omepanii J0 4YWclia BHUPOOIB OJHOYACHO BHIOTOBJICHHX HA OJHOMY
pobodomy mictri.

1.4 3arajbHa TeXHOJIOTiYHA cXeMa BUPOOHUITBA 3BAPHAX KOHCTPYKUil

BukoHaHHS 3aMOBJICHHS Ha 3aBOJax Ha BHUIOTOBJICHHS 3BapHUX
KOHCTPYKIIiH MiIpO3IiIsIETHCS HA JIBA €TalIH:
a) MiAroToBKa BUPOOHUIITRA:



1) rocmomapchKo-Oprasizaiiiina;

2) TexHIiYHA.

0) BUTOTOBJICHHSI BUPOOiB:

1) BuroroBieHHs AeTai;
2) CKJIaJabHO-3BapIOBANIbHI i CYMPOBIIHI pOOOTH.

T'ocomapcbko-opranizaiiiiia MiATOTOBKA MICTHTh BHKOHAHHS
HACTYMHUX 3aHAThH - LI¢ CKJIaJaHHs 3agBOK Ha MaTepianu, HamiBpaOpukaTH,
0 KOMIUIEKTYIOTh BHPOOHW, OJEepXaHHS WX MaTepialiB, 1 opraHizamis
CKJIQ/ICBKOTO TOCIIOJIApCTBA 3 YpaxyBaHHSIM HOPM BUTpATH; OpTaHi3amis
CBO€YACHOT0 TIOCTaYaHHs IEXaMH 3aBOJy MaTepiaiaMy i 3arOTiBIISIMH.

TexHiuHa  MmATOTOBKA -  MICTHTh  pIlIEHHS  CYKYIHOCTI
KOHCTPYKTOPCHKUX, TEXHOJOTIYHMX 1 OpTaHi3aliiHUX MUTAHb i3 TOYATKY
NPOCKTYBaHHS JO BHITYCKY TNPOMYKLii y BCTaHOBJICHUH TepMiH 1 Yy
BCTaHOBJICHIH KUTBKOCTI.

OcHOBHa 3ajjaya TEXHIYHOI MArOTOBKM BHUPOOHWITBA - II€
3a0e3MeyeHHs] OCBOEHHS BUITYCKY BUPOOIB y MiHIMAIIEHO KOPOTKHHA TepMiH
13 MiHIMaJIbHUMH BUTPATaMHU.

TexHiuHa MiATOTOBKA BKIIIOYAE HACTYITHI OCHOBHI YaCTHHH:

a) KoHcTpykTOpchKa MiAroTOBKa - TIPOEKTYBaHHA HOBUX 1
YIIOCKOHAIIIOBAaHHST BUpPOOIB, 10 BHITycKamOThbes. Po3poOka Ha OCHOBI
TEXHIYHOTO TPOEKTy pOOOYMX KpeciieHb BUPOOIB 3aCTOCOBYBAaHHX [0
ICHyFO4OrOo YHM JUIS TPOSKTYBaHHS HOBOIO BHPOOHHWITBA. AHANI3
TEXHOJIOTIYHOI KOHCTPYKIII i po3MipiB crienudikaiii Ha MaTepiaiu.

0) TexHONOTiIYHA MIATOTOBKA - BKIIOYAE PO3POOKY TEXHOJIOTIYHHX
HPOLIECiB BUTOTOBIICHHS JIETANICH 1 3aroTiBelb, CKIaJallbHO-3BapIOBAIEHIX
i cynpOBmHm poOIT, NPOEKTyBaHHS HECTAHIAPTHOIO OCHOBHOTO i
JOTIOMIXXHOTO YCTaTKyBaHHS, MPUCTOCYBaHHS W OCHAIIEHHS 1 po3polka
TEXHOJIOT1YHIUX HOPMATHBIB.

B) OpranizaniiiHO-T€XHIYHA MiATOTOBKAa BKJIIOYA€ BHOIp HANOIMbII
pamioHaabHUX ~ (QopM  opraHizaimii = BUPOOHMIITBA,  BUTOTOBJICHHS
HECTaH/IapTHOTO YCTaTKyBaHHS, IPUCTOCYBAaHb OCHAIICHHS i IHCTPYMEHTA,
3aMOBJICHHS W OZEp)KaHHS CTaHAAPTHOTO YCTAaTKyBaHHS W OCHAIICHHS,
MOHTaX 1 HaJaroKeHHsS yCTaTKyBaHHA. YCi CKJIaJ0Bi YaCTHHU TEXHIYHOI
MiJITOTOBKM BUPOOHHUIITBA B3a€EMHO 3B'sI3aHi ¥ MOBHMHHI PO3pOOISATHCS 3a
enuHUM 1aHoM. [lpu po3poOIi TEXHOJIOTiYHOro mpouecy BUPOOHHUITBA
3BapHUX KOHCTPYKLIN BUPIIIYIOTh HACTYITHI MUTaHHS:

1. mporuec BUpOOHHUITBA PO30UBAIOTH HA OKpPEMI Orepallii.

2. BUOHMPAIOTh pallioOHaJIbHE MOCII0BHE BUKOHAHHS 1 CKJIAJ KOXKHOT



oreparii;

3. BHOHMpPArOTh OCHOBHE If TONMOMIKHE yCTaTKyBaHHS TSI BAKOHAHHS
KOJKHOI orieparii;

4. BUOMPAlOTh MPHUCTOCYBaHHS, TEXHOJIOTIYHE OCHAICHHA U
IHCTPYMEHT;

5. po3paxoByIOTH YN BUOMPAIOTH 10 HOPMATHBAX PEXUMH POOOTH 3
KOXKHOI oTieparii;

6. BU3HAUYAIOTH MOTPIOHI, OMOMIXHI, Y TOMY YHCII, 3BapIOBabHI
MaTepiaid i HOpMH iX BUTpAT;

7. BHU3HAYAIOTh CKJIJ POOIT i3 KOXKHOI omepairii, a came mpodecito,
KBaJiQiKauio, CKIaj JaHKA 4u OpUraau;

8. BHpOOISAETHCA TEXHIYHE HOPMYBAHHS Omeparlii i BU3HAYAETHCS
HOpMa Yacy Yi HOpMa BUPOOITKY.

PesynbraTtu mpoBeneHuX po3po0OK 3aHOCATH y CHEIliaJIbHI OJIaHKU
TEXHOJIOTIYHOI JOKYMEHTAIli1, Y MapIIPYTHi OTepamiiHi KapTH.

Crafist po3poOKu TOKyMeHTaIli1 Etamm pobotn
KOHCTPYKTOPCHKOI | TEXHOJIOTI9HOI
1. TekcT 3aBHaHHsA
2. Eckizui  #|[lonepenniii |Po3poOka momepeaHbOro MPOEKTy i3
TEXHIYHI IPOEKTH |IIPOEKT MIPUCBOEHHIM JIOKYMEHTAIlil JiTepH
"H"

3. Po3pobka pobo4oi JOKyMeHTAIll
a)  jocmigHOro  3pa3ka  4u|Po3poOka TEexXHIYHOI JOKyMeHTalii 3

JOCITiAHOT mapTii MIPUCBOEHHIM JOKYMEHTAIlll JIiTepH
"H"
0) HacTaHOBHOI cepii BurotoBnenHss ¥ BHIpoOyBaHHS

HactaHoBHOI cepii. KopektyBaHHs
TEXHOJIOTIYHOT JIOKYMEHTAIi{ 3a
pe3yabTaTamMmu BUTOTOBJICHHS 3
MPUCBOEHHIM JOKyMEHTalii Jitepu "

A "
B) HACTaHOBHOIO cepiliHOTr0 uu|BHUroToBNeHHS KOHTPONBHOI cepii i
MacoBOTO BUPOOHHIITBA JOKyMEHTAIi1 i3 MPUCBOEHHSIM

JnokymeHrarii jgitepu " b "

B nmanmit wac pospobnena JIECT €CTJ (eamHa cucrema
TEXHOJIOTIYHOI JTOKYMEHTalii), y SKUA 00'€eqHaHi OIHAKOBI BHUMOTHU [0
TEXHOJIOTIYHOI JIOKYMEHTAIlli B MamuHOOYIyBaHHI 1 MpHiIan o0y IyBaHHI.
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€CTH € ocaoBHoto dyactuHoro €CTIIB (emmHa cucTeMa TEXHIYHOL
MIATOTOBKM BHUPOOHUIITBA) 1 SBISE COO0I0 KOMIUIGKC CTaHOAPTIB, IO
MICTHTh TpaBWIa 1 TOJOKEHHS MPO TMOPSAOK PO3POOKH, O(OPMIICHHS,
KOMITJIEKTAllli 1 3BEpTaHHS TEXHOJIOTIYHOI JOKyMEHTalii y MalluHO- i
npuiIago0yayBaHHI.

JECT 3.1.1.02-84,

ne 3 - mudp;

1 - rpyma - mokazye, mo mue €CTHA pmms wmammHO- 1
MpUIag00yayBaHHS;

1 - migrpyna (Bix O mo 8): 0 - me 3arampHi MmonmoxeHHs; 1 -
OCHOBOTIOJIOXKHI CTaHAAPTH;

02 - po3psiz - mOpsAAKOBHIA HOMEP CTaHAAPTY B TPYII.

1.5 Buau TeXHOJIOTiYHMX JOKYMEHTIB

Mapuipytaa kapta (MK) - MiCTUTh OMHC TEXHOJOTIYHOTO HPOLECY
BUTOTOBIIEHHSI BUPOOY (BKJIIIOYAOUM KOHTPOIH 1 TEPEMIIIeHHS IO BCiX
oTeparlisix TEXHOJNOTIYHOI MOCIIJOBHOCTI) 3  YKa3iBKOIO HaHHUX TIPO
yCTaTKyBaHHs, OCHAICHHS, MaTepiaibHUX 1 TPYAOBUX HOPMAaTHBaX.
JlomyckaeTbest pO3pOOKH MapLIpyTHOI KapTH Ha OKpeMi poOOTH.

Kapra + ecki3u - BKIIIOYAIOTh TAONUIl, CXEMH W €CKi3W, HEeOoOXiIHi
JUIE  BUKOHaHHS TEXHOJIOTIYHOI'O TIpOILleCY, YH oOIepalii mepexoay,
BKIIIOYAIOYH Y1 KOHTPOJIb TIEPEMILIICHHSI.

TexHomOTiYHA 1HCTPYKINS - MICTUTHh ONUC TMPHHOMIB 9u poOOTH
TEXHOJIOT] OIUCY MPOIIECy, MPOBEEHHS eKCILTyaTallii 3aco0iB, TEXHOOT1SA
OCHAIIIEHHSI, ONUC (PI3MYHMX 1 TEXHIYHUX SIBUIII, BAHUKAIOUMX TIPH OKPEMHUX
orepartisx.

KommuiektyBanbpHa KapTa - MICTHTH JaHi MMpo AeTaji i MaTepiai,
BXIIHHUX JIO KOMILICKTY BUPOOY, 1110 30UPa€EThCS.

BimomicTh pa3nexoBKi - MICTUTh JaHi MPO MapUIpyT HPOXOKEHHS
BUPOOY, 1110 BUTOTOBJISIETHCSI, TIO CITY>K0ax MiANPHEMCTBA.

BigomicTe oOCHaleHHS - BKJIIOYA€ TEPEIIK TEXHOJIOTTYHOTO
OCHAIICHHsI HeOOX1THOT JIJIs1 BAKOHAHHS JIAHOTO TEXHOJIOITYHOTO MPOLIECY.

BinomicTs MarepiaiiB - MiCTUTh JaHi PO 3aroTiBi, HOPMU BUTPATH
MarepiajiiB i MapupyTi NPOXOPKEHHs BHUPOOYy, IO BHUTOTOBISETHCS, Ta
HOr0 CKIIaZJOBUX YaCTHH.
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BimomicTh TEXHONOTIYHMX JOKYMEHTIB - II€¢ TEeXHOJOTidHUI
JOKYMEHT, IO BH3HA4Ya€ CKJIaX 1 KOMIETEHTHICTh TEXHOJOTIYHUX
JIOKYMEHTIB, HEOOXIHHUX JIJISl BAKOHAHHS TEXHOJIOTIYHOTO MPOIIECY.

Kapra Ttexnonoriunoro mnpouecy (KTII) - Brmouae onmc
TEXHOJIOTIYHOTO TIPOIIECY BHTOTOBJICHHS, BKJIIOYAIOYM KOHTPOIb 1
TIEPEeMIIeHHs] TI0 BCIX OIEparisiX OMHOTO BUAY pPOOIT, BUKOHYBaHHX B
OJTHOMY II€Xy TEXHOJIOTIYHOI TOCHIIOBHOCTI 3 YKa3iBKOI JaHUX IO
3ac00W TEXHOJIOTIYHOTO OCHAIICHHS MaTepialbHUX 1 TPYIAOBHUX KOJEKTHBIB.

SIKIO0  TEXHOJNOTIYHMN MPOIEC IMIJIKOM OXOIUTIOE BECh MAapUIpyT
BUTOTOBJICHHS JJaHOTO BUPOOy, TO B ibomy Bunanky KTII minkom 3aminse
MK, i MK He po3po0JsitoTs.

OmnepamiiHa Kapra - BKIIOYaE OIMKUC Olepamii 3 YKa3iBKOIO
MEPEeXO0/iB, PESKUMIB OOpPOOKM 1 JAaHUX MPO 3acCO0M TEXHOJOTIYHOTO
OCHAIICHHSI.

Bimomocti omepariii - MiCTATH IEpeNik 1 OMHC YCiX oOIeparii
TEXHIYHOTO KOHTPOJIO, BUKOHYBaHMX BIIOMICTh OJHOMY II€Xy B
TEXHOJIOTIUHIM TMOCTIIOBHOCTI 3 YKa3iBKOIO JaHUX TNPO yCTaTKyBaHHS,
OCHAIIEHHSI, f BUMOT KOHTPOJIFOBAHUM TTaPaMETPOM.

Jns  THUNOBHX  TEXHOJNOTIYHHUX  MPOIECIiB PO3pOOITIOTECS
HACTYIHI TOKYMEHTH:

— BIIOMICTh JieTalli ¥ THUMIB TEXHOJOTIYHHMX MPOIIECIB 1 oneparin
BKJIIOUAE TEPEIIiK JIeTaied YM CKIIAJaIbHUX OJMHHUIb, BUTOTOBJIECHHUX IIO
TUTIOBOMY TEXHOJOTIYHOMY TpOIleCy; 3 YKa3iBKOIO JaHWUX IPO TPYIOBI
KOJIEKTUBH, TEXHOJIOTIYHE OCHAILICHHS 1 PEKUMH POOOTH;

— KapTa THIIOBOI'0 TEXHOJIOTIYHOTO TIPOIIECY;

— OCHOBHA THIIOBa KapTa.

OcHoBHUM TexHojoriuauM JgokymentoMm € MK, KTII, Bimomicts
JIeTanell 1 CKIaJalbHUX OJMHUIb, KapTa THUIOBOTO TEXHOJOTIYHOTO
MIPOIIECY.

Honyckaerbest  3amictb MK BukopucroByBatm  KTII  mis
BUPOOHMUIITB, 110 CIIEIiali3yl0ThCs HA OKPEMUX BUIAaX POOIT.
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1.6 TexnoJoriuyHa knacudikanisi 3BapHUX KOHCTPYKIiii

Benuka po3maiTicTh 3BapHHUX KOHCTPYKLIH MO THMax, po3Mipam,
KOHCTPYKTHBHUM (OpMaM, CTYINEHIO BiANOBIZaNbHOCTI 1 T.J. CTBOPIOE
TPYAHOIIII PU CTBOPEHHI BCEOCSHKHIX KIacu(iKarii.

Y KOXHil Taimy3i MPOMHUCIIOBOCTI € CBOI Kilacudikallii XapakTepHOro
BupoOy. HasBHicTh Takux kiacugikamiii mg0o3BoJisie po3poOISTH THUIOBI
TEXHOJIOTIUHI TIPOIIECH BUTOTOBJIECHHS BHPOOIB, THIIOBOTO 3BapIOBaIHLHOTO
yCTaTKyBaHHS, IPUCTOCYBAHb 1 OCHAIIIEHHS, 0COOINBO y IpiOHOCEpiHHOMY
BUPOOHUIITBI.

TexnomoriyHa Kiacudikaiis Ha OCHOBI THIIOBOI TEXHOJOTIl aae
MOJKJIMBICTh PO3POOJISATH THUIOBI MPOEKTH 3aroTiBeNbHUX 1 CKJIaIaiIbHO-
3BapIOBAIBHUX IEXiB, BiAICHD 1 TiMbHUIG. [Ipr po3po0ii TeXHOIOTTYHUX
NpOIIECiB  BUTOTOBJICHHSI 3BapHUX BHPOOIB BENMKE 3HAYCHHS Mae
MpaBWiIbHA KIacHQiKkallis 3BapHUX BY3IiB, Kiacu(ikamis meranei i
3aroTiBelb.

Ilpy mnpoeKTyBaHHI TEXHOJIOTIYHOTO MPOIECY PEKOMEHIYEThCS
HACTyITHA KJacu(iKaiis AeTajeil i 3aroTiBeib:

a) Yci gerami ¥ 3aroTiBiai  IPYNyIOThCS MO BHIY BHXITHOTO
Mmarepiany:

1) rpyma, BUTOTOBJICHA 3 JIKCTA IPOKATY;

2) rpyma i3 COpTOBOTO MPOKATy i Tpyo;

3) rpyna i3 mTaMnyBaHb, JINTHX 3arOTiBENb 1 KyBaHb,

0) meTani KOXKHOI 3 MepepaxoBaHHX IPYI JOLUIBHINIE 3rpyrnyBaTH
10 MepeTHHY i po3MipaM BHXiTHOTO MeTany. Tak /I JIMCTOBOTO MpOKaTy
PEKOMEHY€EThCSl PO3OMBKA 110 TOBIUHI, MM: 10 6; 6-12; 12 - 24; Bume 24.
Hns  coptoBoro i (hacoHHOrO TpPOKaTy, 3 YypaxyBaHHIM IEpPETUHY
BUXIJIHOTO MeTally, pPO3MIIAl0Th TPYNH 3 KYTOBOTO IIPOKaTy, OalloK,
TaBpiB, MBeJepiB i TPyO.

KpiMm TOro, mpm po30MBII Ha Tpynud BapTO BpaxoBYBaTH
KOH]Iryparito jerai.

3 OAHOpPIAHOI TEXHOJIOTIYHOI TIpynH BHOHMPAIOTh  JIETajb-
NpEe/ICTABHUK, IO MOBHHHA MaTH HAWOUIBII 3arajibHy O3HAKY, XapaKTepHY
JUTSL YCIX TEXHOJOTIYHHX TPYII.

Ha peranp-mpencTaBHUK PO3POOISIOTH TUIOBHH TEXHOJOTIUHHUHA
nporec abo THUIIOBY MapIIPYTHY T€XHOJIOTIUHY KapTy.

[Tpu BUTOTOBJICHHI 3BapHHUX BY3JIiB JOIIIBHO poOUTH Kiacuikarito
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UX BY3JiB 10 BHAAX CKJIAIaJbHO-3BApIOBAIBHOTO YCTaTKyBaHHS ¢
HPUCTOCYBAHHS, IO 3aCTOCOBYETHCSL.

Tak mpu BUTOTOBJICHHI 3BapHUX BY3IiB 13 KyTOBOTO, JIMCTOBOIO i
(hacoHHOTO TpPOKaTy, BY3JM MOXHA 3TPYIyBaTH IO HACTYIIHUM BHUAaM
HPUCTOCYBaHb.

Ne Cxmagansno-  |HaiimenyBanus |Bun 3BaproBaHHs
TpyIH (3BapioBajbHE  |BY3IIiB i
ycTaTKyBaHHsI U |BUpOOiB
IIPUCTOCYBAHHSI
1. Crenpu i3 Kapru 3 muctis |AAD; HALD; [TIAl y CO,
(harocoBUMHU
MOy IIKaMH
2. PonmkoBi OO6wnuaiiku i|3BaproBaHHS ~ TMOAOBXKHIX 1
CTeHIIN TpyOH KITBLIEBUX IIBIB TpaKTOpaMu
mig  ¢urocom.  CremianbHi
3BaploBalibHI ycTaHOBKM HA B
CO,1PJC
3. KanTyBaui Banku i cToliku |ABTOMAaTHYHE 3BaprOBaHHS Iij
¢arocom. HAJl y CO,
4, Masninynstopu |Kopmychi By3mu|HA B CO, i P/IC i3 moBopoTom
CKJIaJHOT BUPOOY B HIDKHE ITOJIOKECHHS
KoHiryparrii
5. Ob6epraui [MatpyOxu i|ABTOMaTHYHE 3BapIOBAHHS ITi]|
ITylnepa ¢mocom HA/l y CO,

VY pesynbrari Takoi kiacudikamii, BelIMKa PO3MAITICTh 3BAPHUX
BY3JIiB MIPUBOJUTHCSA JI0 HEBEIHMKOI KIJIKOCTI TPYH, KOXKEH BY30JI TPYIH
BUTOTOBIISIETHCA 3 OJJHAKOBUX MaTepianiB Ha OAHOTHITHOMY YCTaTKyBaHHi
13 3aCTOCYBAaHHSM THUX CAMHX IIPUCTOCYBAHb.

3 KOXXHOI Ipynu BHOMPAIOTh HAHOUIBII CKJIAQJAHUI BY30J1, VIS SIKOTO
PO3pOOIISETHCS TEXHONOTIYHNHN MPOIIEC 1 CKIIAJA€ThCSI KapTa HaJaroPKeHHsI
3 TaKHM PO3PAXYHKOM, 100 MO IIbOMY TEXHOJIOTIYHOMY MpOLECi MOXKHA
OyJi0 BUTOTOBUTH OYyAb-SKHUH BY30J1 3 1aHOI IPYITH.

B nanwii wac IE3 im. Ilatona pasom i3 Ymrirexmain po3poOuB
TEXHOJIOTTUHY Kjacu(ikaIito 3BapHUX KOHCTPYKIIIH, BIIMOBIAHO 0 SKHX
3BapHi KOHCTPYKLil pi3HOrO MNpH3HAYEHHS MOEJHYIOThCS B TPyNH 3a
TEXHOJIOTIYHUMH THIIOBUMHU OCOOIMBOCTSMH.

OCHOBHMMU 03HAKaMH, MO SKHX 3BapHI KOHCTPYKIIiT MOEJTHYIOTHCS B
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OJHY TEXHOJIOTIYHY TpyIly, €: XapakTep CIIOIyYeHHS JeTajeH, IIo
3BapIOIOTHCS, KOH(]Iryparisi mBiB, KOHCTPYKTHBHI OCOOIHMBOCTI BHpPOOIB,
npodine nepeTuHy BUpOOY, TadapuTH W Bara KOHCTPYKILil, Mapka AeTalli.
[To Bcix mmMx O3HaKaxX 3BapHiI KOHCTPYKLIi MOAIUISIOTHCS HA BUAW, THUIIH,
KJTIaCcH 1 MIAKIACH, TPYIH ¥ MiATPYTIH.

Bun 3BapHOi KOHCTpPYKIIi - BU3HAYAETHCSI XapaKTEPOM CHOTYyYSHHS
JeTajeid, o 3BapIoI0ThCS, 1 KOHDIrypaLi€ro MBiB.

Yci 3BapHi KOHCTPYKIIi TOMIISAIOTHCS Ha 3 BUIN:

1. JlimifiHi - MaloTh TPSAMOIIHIHHI W KPUBOJNIHINHI IIBH B OXHIH
TUTOILMHI.

2. PanmianbHi - MalOTh KUTBIEBI ¥ CIipaibHI IIIBH, a TAKOX OJM3bKI
JI0 HUX T10 KoH(irypartii.

3. PapmianpHO-miHIMHI - MalOThb NOPSAMOJIHINHI, KPHBOMiHINHI,
CHipasibHi ¥ KiJIbIIEBI IIBU Y BCIiX TUIOLIMHAX.

Tun 3BapHOT KOHCTPYKIIi1 BHU3HAYAETHCS 000B'sI3KaMH
KOHCTPYKTOPCHKUX (hOpM.

JIiHiiHI KOHCTPYKUIi MiAPO3AIAIOTECS HA HACTYITHI THITH:

a) TUTOIIMHHI,

1) Gamkosi;

2) pamHi;

3) kopmycHi;

4) rparyacri.

0) panmiajibHi:

1) mmmiHgpUYHi;

2) chepuuHi.

B) paJiaibHO-TIiHINHI:

1) Oankosi,

2) KOpIIyCHI;

3) pamHi.

Tunu 3BapHUX KOHCTPYKLIH BHUXOASYM BUAY 3aroTiBellb (JIKCT,
mramMii, abo KOMOIHOBaHI TOBIIMHM 3BapHHUX €JIEMEHTIB 1 mpodio),
HiAPO3IUIAIOTHCS HA KIIacH.

Knacu, B 3ayexHOCTi Bifg THIy 3BapHOro 3'elHaHHsS (CTHUKOBE,
HAIyCTOYHE YH KYTOBE), IMIIAPO3AIISIOTLCS Ha MiJKIACH, radapuTH, Baru i
JIOBXKMHY ILBIB, SIKI B CBOIO Yepry NOJUIAIOTHCS Ha IPynu W HiATpymH,
Maroud Ha yBa3i mpodisib NepeTuHis.

Crymine geramizamii ixHi kinacudikanii Moxe OyTH pizHa B
3aJIEKHOCTI BiJl TOBIIMHU KOHCTPYKIII, a TaKOX BiJl THUIY TOBIIUHH
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3aroTiBIIL.

3actocyBaHHS Takoi kiacudikallii T03BOIMIO HA MaIIHHOOYAIBHIX
3aBOJlaX JIOBECTH KUIBKICTh THIIOBUX TEXHOJOTIYHUX TIPOIECIB TIpHU
npidHocepiitnomy BupoOHHUTBI 10 70 - 80 %, 1110 3HAYHO CKOPOYYE Yac Ha
BUPOOHHIITBO 1 TPUBATICTH BUPOOHUIOTO IIUKITY.

1.7 TexHiuHi yMOBH HAa BUTOTOBJIEHHS 3BaPHHUX KOHCTPYKIIiii

[ opgepskaHHs 3BapHUX KOHCTPYKIIH BiAMOBIAHUX XapaKTEPUCTHK
HEOOXiIHO Ha OCHOBI BHWBYEHHS pOOOTH 3BapHOTO BHUPOOY PO3POOUTH
TEXHIYHI BUMOTH Y BHPOOHHWITBI W KOHTPOJb SKOCTI OKPEMHX BY3IIB i
yChOro BUPOOY B MijIoMy. YCi JaHi 3BOIATHCS B TEXHIYHI YMOBH Ha
BUTOTOBJICHHST W mNpuiiMaHHa 3BapHOro BupoOy. Jlns ocobmuBo
BIMIOBINATBPHAX 3BapHUX KOHCTPYKIH ICHYIOTh 3arajabHOJAEp)KaBHI
TEXHIYHI YMOBH, BHKJIaJIcHI B CHCIIaJbHUX MpaBwiax JlepKKOMOXOPOHU
npani, MopceKoro i piukoBoro perictpa i CHIJ (cTpykTypHi HOpMH i
nmpasmia). Y mpaBuiax JlepKKOMOXOpPOHH Tpari BHKJIAIeHI BHUMOTH IO
HACTYIHUM HalpsMam:

- MOCYIMHY TPAIIOI0Yi 11T HarpiBaHHSM;

- MapoBi i TEIJIOB1 KOTIIH;

- ra3o- i maponpoBoIy;

- BaHTAXOIIHOMHI MEXaHi3MH, IIPTH i eKCKaBaTOPH.

VY mpaBuiiax MOPCHKOTO 1 PIYKOBOTO pericTpa BUKIAJICHI BUMOTH JIO
BUPOOHUIITBAa KOHCTPYKIIiH, pIYKOBHUX i MOPCHKHX CY/IB.

Ha ocobmuBo BiAMOBiAambHI KOHCTPYKIIi HE TiJIBIiIOMYi BHIIE
3a3HA4YeHUM MPOSKTHHM oprasizamisM, simomctBam un OTK (romosne
MiIMPHUEMCTBO) BUTOTOBIIIOTHCSI TEXHIYHI YMOBHM Ha BUTOTOBJICHHS 1
npuiiMaHHs. Ha onmHOTHITHI 3BapHI KOHCTPYKIIi PO3pPOONISFOTHCS THIIOBI
TY, Ha OCHOBI SIKMX OpraHizyeTbcsi po3poOka TY Ha BHUTOTOBJIEHHS i1
NpUiAMaHHSl JIaHOTO BHJY YW TapTil 3BapHUX KOHCTpyKuih. TY €
HEBi'€MHOI0 YaCTHHOIO TEXHIYHOI JOKyMEHTauii Ha JaHuid BupiO i
NPUKIIAIAETHCS 10 KPECTICHb.

SIKIIO JUTs BHTOTOBIICHHST OKPEMHUX JeTalled 4d BY3IiB MalOThCS
JIOJIATKOBI BUMOTH T10 JIOMyCKax, 1o pexkuMax TO, mo crocobax i pexxumam
3BapIOBaHHA, BiAMiHHI BiJl 3a3HaueHuXx y TVY, TO Taki TeXHIYHI BUMOTHU
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JOJAaTKOBO BUHOCSITh HA KPECICHHS BUPOOYy.

TexHiYHI YMOBH BKJIIOYAIOTh HACTYITHI JaHi:

— XapaKTepUCTHKa MaTepialiB, 3 SKUX BUTOTOBJICHUI BUPIO.
MeToan KOHTPOJIIIO SIKOCTI BUX1IHUX MaTepiaiiB i HamiB(aOpuKaTis;

— BHUMOTH /O BUTOTOBJIEHHsS netaneil. CrmocoOu BHUTOTOBJICHHSI.
Jonycky Ha OCHOBHI po3Mmipu. SKiCTh MiATOTOBKH i 0OpOOKHM Kpaiok min
3BaproBaHHA. MeTonu i 00cAT KOHTPOIBHUX OTepaIliii;

— BHUMOTH 10 30WpaHHs 1 IpUXBAaTyBaHH: JeTanel i By3iiB. Bumorn
0 TIPHUCTOCYBaHHAM [uia 30mpanHsA. EnemeHrtapHi wmarepianmm mis
NpUXBAaTyBaHHS 1 peXHUMIB 3BapioBaHHA. MeTonum # 0OCAT KOHTPOJBHUX
omepariiii mpu 30upaHHi;

— BHUMOTH JO0 BUPOOHWIITBA 3BapHHUX poOiT. MeTomu 3BaproBaHHS,
npucazoyHi Matepianu. Pexxumu 3BaproBaHHS, MOPSIIOK HyMEpyBaHHS
IBIB. Bumorn  kBamigikamii  3BaptoBaJbHHMKA.  Bumorn 1o
CJICKTPOIPOBITHAX MaTepiaiiB, QUIFOCY 1 3aXMCHHUX Ta3iB, METOAU W 00CsT
BUIIPOOYBaHHSI METaly 3BApHUX IIBIB 1 KpHUTEpil OIIHKK SKOCTiI 3BapHUX
pooir;

— METOAM BUIpABJICHHS NeQEKTiB 3BapHHUX IIBiB, X TEXHOJOTIS i
KOHTPOJIb SIKOCTI;

— BUMOTH 10 TepMmidHOi 00poOku (TO) 3BapHUX BY3TIB 1 yCHOTO
BUpoOy, pexumu i rexnonoris TO;

— BHUMOTH J0 MeXaHiuyHOi 0OpoOKHM BY3IiB i BupoOy. [lomycku Ha
TOTOBHI BHPIO;

— BHMOTH JI0 TPUHMAaHHS TOTOBOTO BHPOOY, METOAW KOHTPOJIIO
SIKOCTI 1 CIIOCOOM yCyHEHHSI IEEKTiB;

— BUMOTH 10 (¢apOyBaHHS, YHaKyBaHHA 1 MATOTOBKH [0
BiJIIIPaBIICHHS;

— cXeMa MapKipyBaHHS BUPOOY 1 Mepelik MPHUKIAACHOT TeXHIYHOI
JIOKYMEHTAIIIT;

[Tpy BUTOTOBNICHHI PAJOBUX 3BapHUX KOHCTPYKIiH, 0COONMBO TMpH
CepiiHOMY BHPOOHMIITBI Ha BEJIHMKHX MiJANPHEMCTBAX, ICHYIOTh HOpMa
CTOCOBHO JI0 POJYKIIii, IO BUITYCKAETHCSI.

VYV upoMy BUNAAKy 3aMicTh crneriaiibHux TY Ha KpeciieHHI BUPOOY
BKa3y€eThCSl HOMEP HOPMaJTi, TI0 IKOMY JaHHi BUPiO BUTOTOBIISETHCS.

3BUYaifHO Ha 3aBOJi, JA€ BHITYCKAIOTHCS 3BapHi, KOHCTPYKILIi
HOPMAaTUBaMH PETJIAMEHTYIOTbCSl THIU 3BapHUX 3'€JHAHb, PO3MIpH IIBIB i
JOMYCKH Ha HHX, CINOCOOM TINTOTOBKMA KpaWoOK TiJ 3BaprOBaHHA, Y
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3aIeKHOCTI Bi THITY 3'€THAHB. MeToH, PeXUMH 1 TEXHOJIOT1 3BaproBaHH:
TUTIOBHUX 3BapHUX By3miB. EnexTpoan i iHII 3BapHI MaTepiaid, METOIU
KOHTPOJIIO SIKOCTI BUXITHUX MaTepialiB.

1.8 TexHoJ10TiYHicTH 3BApHUX KOHCTPYKIiH

IIpn mpoekTyBaHHI 3BapHHX KOHCTPYKIIA HEOOXiTHO BpaxOBYBaTH
HACTYITHI 0COOIMBOCTI 3BapHUX BUPOOIB, SIK 3 TOUKH 30pYy KOHCTPYKIIii, TaK
1 3 IOTJISIY TEXHOJOT] X BUTOTOBJICHHS:

— OpraHiyHM{A 3B'I30K OKPEMHX €IIEMEHTIB OJUH 3 OJHHUM
CTBOpIOBaHA 3BapHUMH MIBaMH. KOHCTPYKIISl CKIAaZaeTbesi 3 OKPEMHX
3aroTiBels 1 IeTaneH, Mo MepeTBOPIIOTHCS B MOHOJIT;

— JIeTKiCTh JIOJaHHSI KOHCTPYKTUBHUX (HOPM;

— MOJJIMBICTh BHUTOTOBJICHHSI 3aroTiBelb 1 JeTajedl pi3HUMH
crnoco0aMu, IO O3BOJHTH CTBOPUTH HAWOUIBII pallioHATbHY W
E€KOHOMIYHY KOHCTPYKIIIIO;

—MOXIUBICTh 3aCTOCYBaHHS B ONHIA KOHCTPYKIi  PIi3HUX
MaTepiaiis,

— MOXJIMBICTh 3'€IHAHHS PI3HUX HEOMHOPIAHOCTEH Yy THpoIieci
3BapIOBaHHS;

— TOSIBH 3aJIMIIKOBHUX HATIPYT Y 3BAPHUX KOHCTPYKIIISIX.

JJist cTBOpEHHS 3BapHUX KOHCTPYKIIH HEOOX1THO MPU MPOESKTYBaHHI
BpaxOBYBaTH BClI TEXHOJIOTiIYHI BIUIMBH, SKi BOHa BUIIPOOye B TIpoIieci
BUT'OTOBJICHHS.

TeXHOJIOTYHICTE - 1[€ MOXJIUBICTH BUTOTOBJIEHHS BHCOKOSKICHOIO
3BapHOro BUpoOy NMpH MiHIMAIbHUX BHUTpaTax. 3aCTOCOBYBaHI MaTepiaiu,
KOHCTPYKTHBHI ()OpMH 1 TEXHOIOTis BHPOOHHUIITBA B3a€EMO3AIICHKHI.
KoxxHomy Matepianly MOBUHHI BiANOBIIaTH CBOi KOHCTPYKTHBHI (opmu i
TEXHOJIOTISI CKJIaJabHO-3BAPIOBAILHUX POOIT, a KO)KHOMY BH3HAYEHOMY
METO/y BU3HA4YEH1 KOHCTPYKTUBHI (OpMHU.

TexHONOTiI0O 3BapriOBaHHS HE MOXHa BHOUpaTH 0e3 00Ky
0COOJIMBOCTI KOHCTPYKIIi, i KOHCTPYKTHBHI (popMu - 6e3 00Ky BUMOT JI0
TEXHOJIOT1].

Haii0inpm pamioHaqbHO KOHCTPYKTHBHI 1 TEXHOJIOTiYHI HHUTAHHS
BUPILITYBaTH OJIHOYACHO IIPH PO3POOIIi MPOESKTY KOHCTPYKIIIT 1 TEXHOJIOTIT 11
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BUT'OTOBJICHHS.

Y 3arambHOMY BHI TEXHOJOTIYHICTH 3BapHOi KOHCTPYKIIil, MOXe
OyTu oOIliHEHa COOIBapTiCTIO, M0 3HAYHOIO MIPOK BH3HAYAETHCS
MaTepiaJOEMHICTIO 1 TPYAOMICTKICTIO.

MarepialoeMHICTD - JJIsl TOKPALICHHS JAHOTO TTOKAa3HUKA MPAarHyTh
[0 3HIKEHHS Bard KOHCTPYKINI 1 BIAXOJy MeTajiB, A0 BHKOPHUCTAHHS
HeneiqUTHUX MeTaliB, 301TbIICHHIO CTYIIEHS! BUKOPUCTAHHS CTaHAAPTHUX
BY3JIiB, B3a€MO3aMIHHOCTI BY3IIiB 1 JieTaJieii, 3SMEHIIIEHHIO HOMEHKJIATYPH 1
KUTBKOCTI JieTasiel 1 By3JiB, Baru HaIIaBJICHOTO METaly i T.1.

st 3HIKEHHSI TPYAOMICTKOCTI MParHyTh 0 BUKOPHUCTAaHHS OiNbII
E€KOHOMIYHHMX MaTepianiB, CIPOUICHHIO TeoMeTpii (opM, CKOPOUYCHHIO
9ucia JIeTa’jeld  KOHCTPYKIIi, 3MEHIICHHIO THIIIB 3BapHUX 3'€/HAaHb,
301IBIICHHIO CTYICHSI MeXaHi3alil i aBTomMartu3anii o0csriB 3BapHUX pOOIT
(8-15 % Bix 3aranbHOI TPYAOMICTKOCTI BUpOOY). 3arajibHa TPYIOMICTKICTh
BUTOTOBIIEHHSI JIeTaJlell CKJIaJaeTbCcs 3  TPYMOMICTKOCTI  3aroTiBii,
MeXaHigYHOi 00pOOKH AeTaseii, 30upaHHs 1 3BapIOBaHHS BY3IIiB i BUPOOIB, i
PpOOIT 3 KOHTPOJIIO AKOCTI.

I[i exkoHOMiYHI TIOKa3HMKH JOCHTH IIOBHO XapaKTepHU3YIOTh
TEXHOJIOTIYHICTh 3BapHOI KOHCTPYKIi i TEXHOJOTIYHUI pPiBEHHb MPOIECY
00 BUTOTOBJICHHS.

AHaii3 CydYaCHMX TEXHOJIOTIYHMX TIPOIIECIB IIOKa3aB, MO JUIS
CTBOPEHHSI TEXHOJIOTIYHOI KOHCTPYKIii HEOOXiHO BHKOPUCTOBYBATH
HaOLIBII €KOHOMIYHI 1 BUpPOOHHYI METOAM BUTOTOBICHHA. Lle MOXIIHMBO
NpY BUKOPHCTaHHI HACTYITHUX JI0JIATKOBUX BUMOT:

1) TexHOJOTiYHICTh 3BApHOI KOHCTPYKINI CHJIBHO 3aJIe)KHTh BiJ
TUITy BUPOOHHIITBA i CEPIHHOCTI BUITYCKY.

KoHCTpyKIlisi BHCOKOTEXHOJIOTIYHA JIJII MacOBOTO BHPOOHMIITBA
MOJK€ BUSBUTHUCS HE TEXHOJIOTIYHOIO IS APIOHOCEPIHHOTO.

2) TeXHOJOTIYHICT, OKpEMHX JeTajedl 1 BY3JiB IOBHHHA OyTH
MOB'sI3aHa 3 TEXHOJIOTIYHICTIO YChOTO BUPOOY.

3) TeXHONOTIYHICTh KOHCTPYKIIii HEOOXITHO PO3TIIAAATH IS BCHOTO
TEXHOJIOTIYHOTO MPOLECY, HTOYMHAFOYH BiJ] 3aTOTIBII JeTaleH 1 3aKiHIy0UYH
3BapIOBaHHAM 1 BUIIPOOYBaHHSAM T'OTOBOT'O BUPOOYy.

[Ipu cTBOpeHHI TEXHOJIOTIYHOI 3BapHOT KOHCTPYKIii HEOOX1JTHO
NPOBOJMTH BCEOIUHUI aHaIi3 HACTYITHUX MUTaHb:

1. BuOip marepiasly HalOUIBII TEXHOJOTIYHOrO, Yy TOMY YHCIi
J00pe 3BaprOBaHOIO.

2. BuOip TumiB 3BapHUX 3'€JHAHB.
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3. Bubip crioco0y 3BaproBaHHsI 3 ypaXyBaHHSIM HE3MIHHOCTI (hopMH
1 pO3MipiB KOHCTPYKIIii.

4. 3abe3neuuTH MOMYCK JI0 MiCIlb 3BaprOBaHHS 1 MOXMJIMBICTh
MIPOBEICHHSI KOHTPOJTIO SIKOCTI.

5. MakcuManpHa HOpMAai3alis BCi€l TOBITUHY 3BAPHOTO BUPOOY.

6. MaxkcumanbHa MexaHi3allis i aBTOMaTH3Aallis BCIX IPOLIECIB.

1.9 OuinkKa TeXHOJ0riYHOCTI

Ilo TexXHONMOTIYHOCTI MOXKHA TIOPIBHATH MiXK COOOI0 TITEKH BHPOOH
3arajgbHOTO eKCILTyaTalliifHOTO BUTOTOBIICHHSI.

OILiHKY TI0 TEXHOJIOTIYHOCTI MOXKHAa POOUTH IO aOCONIOTHUX YU
BIJHOCHHMX IOKAa3HHUKAX.

Slkmo  TOpIBHIOBATH  TIMBKM IO  aOCOMIOTHHUM  €KOHOMIYHUM
MOKa3HUKaM, MOXKHA TIPUHTH 10 HEBIPHUX BUCHOBKIB TOMY, III0 Ma€ MicCIie
Oe3ynuHHA JIOCKOHANICTh MamuH 1 amnapariB. ToMy 3acTOCOBYIOTh
MOPIBHAHHS 32 TUTOMHUMH TIOKa3HUKAaMHU - BiTHOUIEHHS a0COIOTHOTO
€KOHOMIYHOT'O TIOKa3HHKA JI0 MMOKa3HUKA eKCILUTyaTaliifHOTO MPU3HAYEHHS.
[Toka3HMK eKCIUTyaTallifHOTO TMPHUCTOCYBaHHS - 1€ BEJIWYHMHA Y
BIMIOBIIHUX  TEXHIYHMX  OJWHUILIX, SKi  BH3HAYalOTh  OCHOBHY
eKCIUTyaTallilHy  XapaKTepUCTHKy MAaIlWHH, a caMe TOTYXHICTbh
BUPOOHUIITBA, EMHICTB 1 T.II.

VY 3BapHHX KOHCTPYKISIX 3 JIMCTOBOrO 1 MpOQIUIFHOTO MpOKaTy,
BUKOHAaHMX METOJIaMH JIYTOBOTO 3BapIOBAHHS ISl OLIHKH TEXHOJOTIYHOCTI
3aCTOCOBYIOTh HACTYITHI €KOHOMIYHI ITOKa3HUKH.

BigHomieHHs Bard HAIUIABJICHOTO MeETally [0 Bard 3BapHOI
KOHCTPYKIii. 31 3MEHIIEHHSM I[bOTO  MOKa3HUKAa  3MEHIIYEThCS
E€HEPTOEMHICTh 1 METAIOEMHICTh, TOOTO TEXHOJOTIYHICTh 301JIBIITYETHCS.

m = 10006
Q

e Qm - Bara Haru1aBJICHOI'O MCTAJTy,

Q - Bara OCHOBHOT'O METaIy.
m = 0,6-4 %.
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TpymomicTKicTs 3BapHHX poOiIT, BiJHECEHA IO OJHOTO Kilorpama
HAIUTaBICHOTO METaly.

Bapricte 3BapHUX MatepiamiB BiJHECEHHMX Ha OJHH KiJorpam
3BapHOro Matepiany (TpH/KT).

IIutoma BuTpaTa enexTpoeHeprii Ha 1 TOHHY 3pOOJIEeHOI MPOMYKIIii
(xBT1/T).

PiBenp MexaHizalii BHpPOOHHMLITBA Y BiJCOTKaX IO PIBHAX
3BapIOBAaHHS.

1.10 Cxuiaa, BJacTUBOCTI i TEXHOJIOTIYHICTH MaTepiaJiiB A1 BUTOTOBJIEHHS
3BAPHUX KOHCTPYKILii

Haii0inpm wacto 3BapHi BHPOOM BHUTOTOBISIOTH 13 MPOKATHOTO
MeTally, THyTHX TIpoQijiB, KyBaHb.

IIpokatHuii MeTam pO3AINSAIOTE HA: JIUCTOBUHM, (acOHHUA,
npodibHUIA TPOKAT 1 TPYOH.

JIucToBuii MPOKAT BUTOTORJISIOTH 3 JIUCTOBOI i YHIBEPCAJILHOI CTaTI.

JluctoBa cramb BHPOONSAETHCA CTAHNAPTHOI BEIWYMHU JEKLUTBKOX
coprie. lle ToBcTonmMcTOBa cranp 3BuMuaiHOI sikocTi - JECT 19903-74,
TOBIIMHOIO 4 — 160 MM.

SkicHa ByrieneBa KOHCTpykuidHa crams - JECT 1577-93,
TOBIINHOK 4 — 60 MM.

Craib TOHKOJIMCTOBA 3BUUaiiHoi sikocTi - JJIECT 16523-89.

Crajb TOHKOJMCTOBA, sKicHa, KoHcTpykmiiiHa -JECT 914-76,
toBmuHOKO 0,2 — 4 MM i AoBroi JucTu g0 3,5M - XONOIHWHN TPOKAT;
toBiuHa 0,5 — 4 MM 1 JoBXKMHA /10 4 M - rapsuuit npokat. [llupuHa B 060x
pumaakax 600 — 1400 mm.

VYHiBepcanpHa, mmMpokocMyroBa crams -  JHECT  82-70,
BUTOTOBJIIETHCA TOBHIMHOKW 6 — 60 MM, mupuHow 160 — 1050 mwm,
JIOBKHAHOIO 5 — 18 MMm.

[IpodinbHuil un cOpTOBUI MPOKAT BUITYCKAETHCS y BHUII IBOTABPIB,
HIBeJIepiB, KyTOUKIB.

JBotaBpu 3BH4YaiiHi BuyckaroThes 3a JJECT 8239-89 Big Ne 10 mo
Ne 60; mupokocmyrosi aeorasp - 3a JJECT Ne 60 - 100.

3BapHi JBOTaBPHU JOLUIBLHO 3aCTOCOBYBATH 3 HOMepa 60.

Coptu cTaji miapo3aAiIsSOThCS:
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1) 1o ximMiYHOMY CKIay:

— HH3BKOBYTJIEIEBI;

— BYTJIEIeBi;

—  HH3BKOJErOBaHi;

— JIErOBaHi.

2) 3acrmocoboM BUPOOHHUIITBA:
—  CTaJb 3BUYAMHOI IKOCTI;
— sIKiCHA CTallb.

3) 1o 3acTOCYBaHHIO:

— OyniBenbHi;

— KOHCTpYKIIiiiHi,

— 1HCTpYMEHTANbHi;

— cTani 3 0coONMBUMHU (i3UYHIMH BIACTHBOCTSIMHU.

1.10.1 Byruenesi crasi

a) Byrnenesi crami 3Bu4aiinoi sikocti BurotoBiserses 3a JJECT 380-
71, mo nependayae Kinbka Mapok Byrienesux craiei: Ct.0 - Ct.7.

HaiiGinpmm  po3noBcloJpkeHa  CTalb, IO  3aCTOCOBYETHCS B
KOHCTpytoBaHHi - Ct.3. L5 cTanp miapo3ainseTsCcst Ha TPH TPYIIH:

rpyna A - 3 rapaHTOBaHUMH MEXaHIYHUMH BJIACTUBOCTSIMH;

rpymna b - 3 rapaHTOBaHMM XiMIYHHM CKIIA/IOM;

rpyna B - 3 rapaHTOBaHMMHM MEXaHIYHMMH BIACTHUBOCTSAMH 1
XIMIYHUM CKJIAIOM.

Y wmapkipyBaHHi Tpyna A He craBuThcs, rpyna b i B - B
000B'SI3KOBOMY TOPSAKY.

VY 3aiexHOCTI BiJi HOPMOBaHMX ITOKa3HMKIB CTallb KOXKHOI TPYITH
Miapo3inseThes Ha Kateropii: tpyna AHa 1,2,3; bra 1,2; B -1, 2, 3, 4,
5, 6. Kareropis 1 micTuts Gy, 8; KaTeropis 2 - 6y, 6, §; Kareropis 3 - 6y, Gy,
0, 3TUHAETHCS B XOJIOIHOMY CTaHi.

s BUrOTOBIEHHA 3BapHUX KOHCTPYKUiH, IIO MpaLiolOTh IPH
BIOpaIliifHNX HaBaHTAXKEHHSX, 1 Y BAXKOMY PEXHMI 3aCTOCOBYIOTH CTallb
Cr.3 cm.

Jns neraneid, mpamor0UuX MpyU JUHAMIYHUX HABAHTAXCHHAX 1 MPH
HU3bKUX HaBaHTKEHHSX 3aCTOCOBYIOTH cTanb Y Cr.3 cm 2.
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Cramp Cr.0 - TUIBKM B HEpPO3paXOBaHHWX CIIEMEHTaX 3BapHHUX
KOHCTPYKITIHA.

Crami Cr.l, Ct.2 sk mnpaBwio B 3BapHUX KOHCTPYKLIAX HE
nepeadadaroThCs.

Byrnenesa, sikicHa, KOHCTPYyKIliiiHa cTamb BUTOTOBIseThCS 3a JJECT
1050-74; ne crani Cr.08, 10, 15, 20, 25, 30.

BinpisHstoTbess HM3BKUM BMicToM cipku 1 dochopy, a0 0,04 %
KOXKHOI, 1 OLTBII TBEpAMMH BUMOTAMHU T10 3MICTY ByTJiemo, Mn i Si.

1.10.2 Hu3bKkoJyeropai craJi

Illupoke 3acTocyBaHHS 3HAXOAATH Yepe3 IMiJBUIICHY MIIHICTh 1
3a/I0BUTbHY 3BAPIOBAHICTh.

JECT 192-82 - craimp HU3BKOJIETOBaHa, TOBCTOJHCTOBA,
yHiBepcajibHa, KOHCTpYKLiHHa. JlaHa cTajap MIMPOKO 3aCTOCOBYETHCS B
OyIIBHUIITBI 1 MaITMHOOYAYBaHHI, 1 MiAPO3ILIAE€THCS HA HACTYITHI TPYITH:

A - cTanb sl MeTaJIeBUX KOHCTPYKITIH:

- Maprasiesi cram: 14M, 18M, 19M2, 14M2, 18M2;

- kpemaemaprannesi: 12I'C, 16I'C, 171°C, 19M2C, 10M2;

- MaprasiieBo-paHajieni: 12I'0;

Cr-Si-Mn: 14XT°C;

- Cr-Si-Ni-Cu : 10XCHJ, 15XCHJ;

b - crani s apMoBaHUX 3ai1i300€ TOHHUX KOHCTPYKIIIH:

- Si-Mn : 35T'C, 18M2C, 25M2C;

- Cr-Mn-Zr : 20XT2V;

- kpemHucra: 80C.

st crami rpynu A rapsuyekaTaHoi, XIMIYHMHA CKJIaa 1 MeXaHIuHI
BJIACTHBOCTI: Gy, Oy, 0, @, IPH HETraTUBHUX TEMIIEpaTypax.

I'OCT 5521-93 — cramp, IO 3BaplOETHCS, KOPIYCHA JUIs
CyTHOOYTyBaHHSI.

CynHOOymiBHI  CTajgi  BHTOTOBJISIFOTBCS 3 BYIUICLEBUX 1
HU3BKOBYTJICIEBUX MapoOK cTanel y KOHBepPTOpi. BoHM migpo3aisioTbes
Ha TOHKUH 1 TOBCTUH JHMCTH Ta (acoOHHMU mpokaT. Byrienesi cramm : Y
Cr3cn2, YVCr3cu4, YCr3nc2, YV Cr3ncd.

Hwusekonerosani crami: 09M2C, 10M2C1/1, 10XCH/I.

ToBcTHil TUCT yCiX MapOK BHUITYCKA€ThCS TOBLIMHOIO 4 - 56MM.
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Iupuna Big 1000 mo 2000. Tonkuii auct - 0,9-3,0 Mm.

®dacoHHa cTajb y BUI KYTOYKa, CMYT 1 IIBEJEPiB.

I'OCT 5632-72 - crani BHCOKOJETOBaHI i CIIaBH KOPO3iHHOCTIHKI,
JKAPOMIITHI 1 XKaPOCTIHKiI.

o BHCOKOJIEroBaHUX BiTHOCATH CTall, SIKI BMIIIYIOTH 3aji3a OUTBII
45 %, a cymapHH BMICT JIETYIOUHMX el1eMeHTiB He MeHII 10%, mo BepxHii
ME3Ki; IPY BMICTi OAHOTO JIETYIOYOTo eJleMeHTa - 8% - 10 HIKHIN Mexi.

Jlo cmnaBiB Ha Fe-Ni 0oCHOBI BIZHOCSATHCS TakKi CIUIaBH, OCHOBHA
CTPYKTypa SIKUX € TBepAuM po3dnHoM Cr 1 iHIMNX JIETYIOYUX EIEMEHTIB Y
Fe-Ni ocnosi, npu usomy Ni + Fe > 60 % , npu cniBBigHomenHi Ni/ Fe =
1/1,5.

Jlo crmaBiB Ha Ni OCHOBI BiJHOCATBCS CIUIABH 31 BMICTOM Ni He
MeHII 55 %. Y 3aJIeKHOCTI Bl OCHOBHU CTai 1 CIJIABH IMiIPO3IIISIOTHCS Ha
3 rpynu:

1 - xopo3iffHOCTINKi, HEpPXKaBit0Ui CTaJI, 0 MAIOTh CTIHKICTh MPOTH
EJIeKTPOXIMIYHOI, XIMIYHOT MIXKKPHCTANITHO] 1 IHITNX BUAAX KOPO3ii.

2 - KapoCTiiKi, OKaJIHOCTIHKI CTaji i CIUIaBH, IO CTiHKI MPOTH
XIMIYHOTO pyWHYBaHHS IOBEPXHI B Ta30BUX CEPEAOBHUIIAX MPH POOOTHX
temrneparypax Oumemm  550° C 1 poOOTi B HaBaHTAKEHOMY YH
c1abOHaBaHTa)KEHOMY CTaHi.

3 - KapoMIillHi CTaJi 1 CIUTaBH, 3aTHI MPAIIOBATH B HABAHTAKCHOMY
CTaHI PH BUCOKHX TeMIIEpaTypax MpOTArOM BU3HAYSHOTO Yacy, SIKi MalOTh
JOCTATHIO JKapOCTIHKICTb.

VY 3anexHOCTi BiJl CTPYKTYPH >KapoCTiiKi BUCOKOJETOBaHi cCTai
M APO3IIIAIOTECS Ha!

- MapTeHCUTHI,

- MapreHcutHi nerosadi ( 10 10 % deputy );

- ¢epurHuii knac (6e3 o0 — vy );

- ayCTEHITO-MapTeHCHTHHH KJiac;

- aycreHiTo-pepurHuii knac (6ibm 10 %)

- ayCTeHITHHWH KIac.

1.10.3 Bucoxomiuui craji

Ile crani, B akux o, 6116 100 MITa.
s  BUTOTOBJICHHS 3BapHUX KOHCTPYKIIH BHKOPHUCTOBYHOTHCS
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BHCOKOMIIIHI CTalli, 0OCOOJIMBO B amaparax, Ji¢ IMOoTpiOHa MiHIMaJIbHa Bara.
3acTOCOBYIOTHCS SIK CTAHIAPTHI CTaul, 0 BUTOTOBRIsOTRCS 3a JJECT, Tak i
3a crierianbaumu TV,

Crani: 30XI'CA (3araptyBanHsa + Bigmyck, 6,> 100 ); 30XI'CHA
(3arapryBanHs + Bigmyctka, o, > 160); 12X2HB®A (3arapryBanHs +
Bimmyck, o, > 100 ).

Lli crani cunbHOJEroBaHi, IBUAKONPOXKAPIOBAHI, 1 3aCTOCOBYIOTHCS
TUTBKH IiCIIST TEPMOOOPOOKH.

[Ipu 3miHi pexxumy TepMOOOPOOKH BIACTUBOCTI Pi3KO MIHSFOTHCS.

1.10.4 Craui 1151 eHeproMamimHOOYAy BAHHS

Jyis BUTOTOBJICHHS 3BapHUX KOHCTPYKLIH MapOBHUX KOTIIIB, HAPOBUX
1 Ta30BUX TypOiH 3aCTOCOBYIOTHCS CIHEMialibHI TETUIOTPHUBKI 1 KapOMIIHI
cTaii.

1 rpyna - 1y BUTOTOBJICHHS JAeTallell MallvH, IO HPaIiol0Th i
HaBaHTaKEHHAM B iHTepBaii Temmeparyp 450 - 600 °C, 3aCTOCOBYIOTHCS
terutotpuBki ctaii 3a JECT 20072-74 B ocHoBHOMY T1e: Cr-Mo (500 - 530
°C), Cr-Mo-V (500 - 570 °C). I1pu BmicTi Byruemto 10 0,3 % 3BaproBaHiCTh
3a/I0BUTbHA, TIOHAJ - OOMEXYIOTH CIemiaJbHUMH mpuiioMamu: 12XM,
12X1IM® (570 - 585 °C ); 20XIMI1®I1TP ( 500 - 580 °C). [dust miakiBok
JeTajgeld MalluH, POTOpiB, JMCKOBUX MMAapoOBUX 1 Ta30BUX TypOiH
3aCTOCOBYIOTBhCs crami DU 415 ( 20X3MB® 500 - 560 °C), 15X5,
15X5M®.

2 rpyma - must pobotu B iHTepBami Temmeparyp 600 - 650 °C
BUKOPHUCTOBYIOTH XPOMOBI jkapoMinHi cruiaBu Ha 6a3i 12 % Cr (JECT
5632-72).

Kpim mapok 12XB i 20XB (;ronaTtku ra3oBux TypOiH, Tapsdi eKpaHd
ra3oBux TypOiH) HIUPOKO 3aCTOCOBYIOThCS ctaii 3 12 % Bmictom Cr i
momatkoBuM JeryBaHHAM Mo, W, V, Nb. BoHH BHTOTOBISIOTBCS TIO
cnerianeauM TY (texHiyaumM ymoBaMm): 12X11M®, 18X11M®b, Cmnas
1K-5, 12X11B2MH®.

3 rpyma - mns poGoru B iHTepBani Temmeparyp 600 — 650 °C.
AycTeHiTHI Ha OCHOBI XpoMmy 1 Hikeno ( mpuyomy Cr/Ni > 1).

e crami 18-8, 25-13, DU 405, DU 572, a Takox mpu poOOTi B
inrepBaii temneparyp 650 - 700 °C mpu crisiguomnrerni Cr/Ni < 1, me 91U
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695P (0,1 % C, 13 % Cr, 18 % Ni, 2,5 % W, 1 % Nb ).

Lli cram MaroTh 3aIOBUTBHY 3BaproBaHiCTh 0e3 mimirpiBy. OCHOBHI
TPYZAHOLII NPH 3BaplOBaHHi - 16 yTBOPEHHA Tapsiuux TpimuH. boportwba:
NpaBUIIBHUI BUOIp pexXKUMY i IPUCaTHOTO MaTepiay.

Ilpu temneparypax Bume 500 °C  3acTOCOBYIOTH CIEI[ialbHi,
yHIBEpcaJbHI CTalli Ha HIKEJIEBi OCHOBI, 3 OJIATKOBUM JIETyBaHHAM Nb,
W, Co, Zn, Ti. Jlo HEHX BigHOCAThCS HacTynHi cruiaBu: ON-868
(X25H55TIOB15); D1-602 (X20H75HBTIO); D1-437 (X20H77THO) 3a
JECT 5520-79.

1.10.5 CraJup JucToBa ByrjeueBa i HU3bK0JIErOBaHA /sl KOTJI00y yBaHHS i
NMOCYIHH, MPANIOIOYHX MiJ THCKOM

[Ipu3HaueHHs ¥ YMOBU 3aCTOCYBAaHHS PETJIAMEHTYIOTHCS BUMOTaMH,
BCTAaHOBJICHUMH OpraHamu J{ep’KKOMOXOpOHIIpari 1 mpaBUIaMH pericTpa
Ykpainu.

o ByrneneBux BigHocaTh HacTymHi ctaii: 15K, 16K, 18K, 20K.

Jo mm3pkoieroBanux: 16I'C, 09I'2C, 09I"2C.

VY Byrnenesux cranax BmicT S i P ve 6inbm 0,04 % (koxxHuit); Si Bixg
0,15 % m0 0,7 %; Mn - 0,35 - 0,85 %.

V HU3BKOJErOBAaHHX CTalSIX AOJATKOBO BBOJAUTHCS TEXHOJIOTIYHA
nmobaska Ti (0,01 - 0,03 %). I B sskocTi po3kuciaroBa4a BBOAUTHCS Si. Jlms
BUTOTOBJICHHS TTOCY/IMH JIONTYCKAEThCs BUKOpUCTOBYBaTH cTajii B Cr.3 ci i
B Cr.2 cm.

3a JJECT BumyckaeTbcst TUCTOBA, rapsiieKaTaHa CTajlb 3 TOBIIMHOIO
nucta 4 - 60MM.

JECT 10885-85 - crayp rapsiuekaraHa, TOBCTOJUCTOBA, ABOIIAPOBA,
KOPO3iiHOCTIHKA.

OcHOBHHI Imap 3 BYIUIENEBOI YW HU3BKOJETOBAHOI CTali, fKa
0JI0KYE€, 3 KOPO3IHHOT CTalli YM 3 HIKEJIIO.

Burorosisrorecs crai 3 TOBIMMHOKO JucTa Bijg 4 10 160 mM.

OcHoBHuii map - 3i craneit: ¥ Ct. 3 e 2, ¥ Cr.2 e 2, 15K, 20K,
16I°C, 091'2C, 10XCH/, 12MX.

[Iap, mo 6moxye: 0X13, X14, I'l4, H3T, X17, H13, M2T,
X18119T, X181110T, 0X18H12T, 0X23H28M3J13T.

Hikenepuii mopomox Hi-2.
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MexaHigHi BIIACTHBOCTI JBOIIAPOBOTO TPOKATy BU3HAYAIOTHCA IO
HOpMax JUISi OCHOBHOTO Matepiaiy.

1.10.6 AmrominieBi cnuiaBu

Hns BUT'OTOBIICHHSA 3BapHUX KOHCTPYKLiH 3BUYANHO
BUKOPHUCTOBYIOTHCA Ae)OPMOBaHI aMFOMIHI€BI CIUIABH, TEPMIYHO 3MIIIHEH 1
TEPMIYHO HE 3MIITHEHi.

TepmiuHO 3MiIlHEHI XapaKTEPU3YIOTHCS BHCOKMMU MilHOCHUMH
SKOCTSIMH TTC/Isl 3arapTyBaHHs i cTapinus. o, = 42 -47-10" Ila, o, = 24 -
37-10" [a, § = 17-18%.

o takux BimHocsthes : JI16T, 20T, A95T (2,8 % Mg, 7 % Zn, 2 %
Cu, 0,25 % Cr, 0,2 % Mn, 0,1 % Ti).

TepMmiyHO He 3MiIHEHI BUKOPHUCTOBYIOTHCS SIK KOPO3IHHOCTIHKI
cucremu: Al-Mg, Al-Mn, AMII, AMI" 6, AMI 5B.

i cnaBu MaroTh Gy = 25 - 30-10' ITa, i 3a10BiIBHY 3BapIOBAHICTD.
OcHoBHHAH cTIOCI0 3BapIOBaHHS apTOHOYTOBHIA 1 TOUKOBHIA.

3 aNfOMIiHIEBHX CIDIABIB BHTOTOBIISIFOTH JIMICTH, TPYOH, TMPOQipHAN
MPOKAT.

1.10.7 TuTaHoBi cr1aBu

[Ipu cTpyminHOMY cmoco0i, M0 TPOAYKTHBHIIE BaHHOTO B 5-8
pasiB, MOCIiIOBHICTH OMepariii Taka:

1) Tigirpis;

2) Tpasinenns B 15 % HCI1 mpu t = 40-45 °C.

3) TIpomuBaHHs B KaMepax MPOTOYHOO BOJIOKO.

4) Hetitpamizaris B 3-5 % Na,COs.

5) IIpomuBanHS.

6) IlacuByBanns B 10 % po3uuni TpunHatpiiipocdar.

Martepian - uCT pyXxaerbes 31 BHAKICTIO 0,5, XIMIKaTH MOJAIOTHCS
i1 HATIOPOM, IO IPHCKOPIOE MPOIEC OUUIICHHS.

[Ipu BUKOpHCTaHHI APOOECTPYMUHHHX 1 IpOOEMETHHX amapariB JUIs
BUJIAJICHHSI 3a0py/iHEHb, ipKi U OKaJIWHH, 3aCTOCOBYIOTH CTalleBHH YU



27

4yaBYHHUH api0, po3mipom Bix 0,7 mo0 4 MM y 3aJ€XHOCTI Bill TOBIIWHU
MeTamy.

Y npoOecTpyMUHHUX amaparax JIpi0 BUKHIAEThCS HA 0OpOOIIOBaHY
MOBEPXHIO YEPe3 COIUIO CTUCHEHHM IIOBITPSIM, a B JIpOOEMETaTbHOMY
BUKUJAIOTHCS  JIOTIATKAMW; TIPU I[BOMY SIKICTh Kpamie HDK Tpu
JIpOoOECTPYMUHHOMY, OJTHAK IIIBUJIKE 3HOITYBaHS JIOMATOK.

1.11 CknagaabsHo-3BapHi onepanii Npu BUTOTOBJIEHHI 3BAPHUX KOHCTPYKUIIii

30upaHHs - CIYXHTh ISl 3a0€3MeUeHHs] MPABHIBHOTO B3a€MHOTO
po3TamIyBaHHS JeTallell KOHCTPYKIii, 1 THMYacoBOTO HaAIHHOTO
3aKpIIJICHHS iX.

IIpu po3po0Ii TEXHOJOTIYHOTO Mpolecy 30UpaHHS MOTPIOHO
BUKOPHCTaHHS Oi7bIII MEXaHI30BaHUX MPUCTOCYBAHb 1 OCHAIIICHHS.

Y 3ajeXHOCTI Big KOHCTPYKLii BHpOOIB 30MpaHHS MOXKHA
BUKOHYBATH:

1)306upanHst By3la YM KOHCTPYKIII IIJIKOM 3 HACTYIHHAM
3BapIOBAHHSM.

2) TlocnimoBHa 30MpaHHs 1 3BaprOBaHHS, KOJIHM 3BapIOBAaHHS I[IJTKOM
310paHol KOHCTPYKIIi HEMOXKIMBO Yepe3 HEJOCTATHIO YKOPCTKICTh MOBHOT
KOHCTPYKIIi.

3acTOCOBYETHCS TMPH BENMKUX rabaputax KOHCTPYKIIi, KOXYXiB
JIOMEHHUX IIeUYEH.

3) 30upaHHs i 3BaprOBaHHS By3Ja, a IOTIM 3arajibHe 3BapHOBaHHS
By3niB. Croci®6 HaiOiMbII palioHaNbHUM HPU BHUTOTOBJIEHHI CKJIaIHUX
KOHCTPYKIii. MOXIIMBO poOUTH 30UpaHHs 1 3BaplOBaHHs MapaielIbHO YCiX
BY3JIiB BHPOOY, TIpY [IbOMY MOKJIMBA THII3allis 1 CTAaHAAPTH3AIIIs 3BApHUX
BY3JIiB 1 BUTOTOBJICHHS IIMX BY3JIiB Ha CIICLiaJbHUX 3aBOJAX; MPHU IIOMY
MOJIIIIYETCS SIKICTh BUTOTOBJICHHS 1 MakCHMajlbHa MeXaHizailis pooit. Y
3aJIe)KHOCTI BiJl TUITy BUPOOHMIITBA, BiJl CKJIATHOCTI 3BaPHOI KOHCTPYKIIIT i
BuMor TV gkocTi; 30MpaHHs MOXHA POOUTH HACTYITHUMH METOAAMHU:

1) Tlo po3miTii 3a JOMOMOrOK HAWMPOCTINIMX CHEIiaTbHUX
NPUCTOCYBaHb: CTPYONMH, YNOpiB, KIMHIB 1 TJ. 3 HACTYIHUM
NPUXBAaTyBaHHSIM 1 MEpPEBIPKOI. 3acTOCOBYETHCA B  OJMHUYHOMY
BUPOOHUIITBI.

2) o 1-omy BupoOy, SKIIO #HOro KOHQIrypaitisi 103BOJIsIE
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KOpHCTaTHCS iM SK IaOJIOHOM, 3aCTOCOBYIOYH B JApiOHOCEpiHHOMY 1
CepifHOMY BUPOOHHMIITBI.

3) 36upanHs 1o 30ipHHMX OTBOpax, YW T[a3ax, BHCTYyIax.
3acTOCOBYETHCS B KPYITHOCEPIHHOMY BUPOOHUIITBI.

4) Ha yuiBepcasibHii 30ipHIH IUINTI, KOJKM HEOOXiqHO 30UpaTH
ONHOTHWITHI, TIO poO3Mipax, ame TrabapuTHi BHUPOOH. 3aCTOCOBYETHCS B
IpiGHOCepiitHOMY 1 cepiiHOMY BUPOOHUIITBI.

5) 30upaHHs 3a JONOMOrOK MNIAOJOHIB. 3aCTOCOBYETHCS B
IpiOHOCEpiitHOMY i CepiifHOMY BUPOOHHIITBI.

6) Ha cremianbHUX CTEHIAX i NPUCTOCYBAaHHSAX. 3aCTOCOBYETHCS B
JpiOHOCEpiitHOMY 1 MACOBOMY BUPOOHHUIITBI.

Y 3anexHoCTi Biff CEpiHOCTI BHITYyCKYy BHPOOHHIITBA MOXE OyTH
BUKOPHCTaHE TEPEMIlllyBaHE OCHAIICHHS Ha CTeHIaX. Y 3aJeKHOCTI Bij
tuny BupoOy (popma, rabaputy, KoH(Iryparis 3'eTHaHb, TOBIIMHA METaITy
1 croci® 3BaprOBaHHS) YCTaHOBIIOETHCS BH3HAUEHA TEXHIYHA BUMOTa Ha
AKICTh 30WpaHHA. 3 TOMISAMy 3BaplOBaHHA HAWOIMBII 3arallbHUMHU
BUMOTaMH, HIO BXOAATh Yy TEXHIUHY YMOBY Ha 30HMpaHHS € 3a0e3MecUcHHs
BU3HAUEHUX KOHCTPYKLIMHMX MapaMeTpiB 3BapHUX 3'€IHaHb, a caMme
JMIOTPUMAHHS 3a30DiB UIsl CTUKOBUX 3'€IHAaHb 1 3a0e31meueHHs] HeOOX1THOTO
B3a€MHOTO PO3TallyBaHHs JAeTaled KOHCTpyKuid. Tak mpu 30WpaHHi Min
KOHTaKTHE 3BapIOBaHHS HE JIOMYCKAlOThCS 3a30pu Oinmbin HiK 10 % Bin
TOBIIMHY JIETAJIEH, 1110 3BAPIOIOTHCS, ane He Oinbir Hixk 0,5 MM.

[TpuxBaTyBaHHS - BUKOHYETHCS MiCHs 30MpaHHS 1 KOHTPOJIIO SKOCTI
30upanHa. BoHa HeoOxiHa a1l CTBOPEHHS! HEOOXIHOTO TBEPAOTO By3Ja i
BUPOOM 1 30epekeHHS HE3MIHHOTO B3a€MHOTO TIIOJIOXKEHHS 3i0paHuX
JeTalIEN.

[MpuxBaTyBaHHS 3BUYAaWHO 3IIHCHIOIOTHCS HAKIJIQJCHHSIM KOPOTKHX
IIBIB, €JIEKTPO3aKJICIIOK YU MIOCTAHOBKH TOUYOK Y JICKUIbKOX MICIISX.

PamionanpHime ychoro NpUXBaTyBaHHA POOUTH B CKIAAAIBHHUX
npucTocyBaHHsX. [Ipu po3poOii mpuxBaTyBaHb HEOOXiTHO BpaxoBYBaTH
MOBO/KCHHSI €JIEMEHTIB KOHCTPYKIii TNpH HAasSBHOCTI TNPHUXBATYyBaHb.
3BHYAifHO, PEXWMH BHKOHAHHA TMPUXBaTyBaHb 1 Marepial I[OBHHHI
BIJIMIOBiAAaTH TaKUM, SIK 1 TIPH 3BaplOBaHHI OCHOBHOT'O BUPOOY.

[Ipu mnpuxBaTyBaHHS TOHKOCTIHHHX BHPOOiB < 4 MM 3BHYallHO
3aCTOCOBYIOTh  €JIEKTPOAYrOBE  3BapioBaHHS. lIpuxBaTKM  TOBHHHI
BUKOHYBATHUCS Ha TIOBHY TOBIIMHY BUPOOY KPOK MPHUXBATYBAHHS 3aJI€KHUTh
BiJl TBepnocTi BUpoOy. Jiist psimoBux BUpOOiB NOBKWHA npuxBaryBanHs 10-
12 MM gepe3 koxxHi 50-100 MM. JI71s1 KOHTAKTHOTO 1 TOYKOBOT'O 3BAPIOBAHHS
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TOYKH TIPOCTABILIOTHCS depe3 50-150 mm.

IIpm mnpuxBaryBaHHI OUTBII TOBCTOCTIHHMX BHPOOIB BeIHMYMHA
NPUXBAaTyBaHb 1 IX pO3TalllyBaHHs MOBHHHE OyTH nepeadaueHe B TEXHIYHIN
yMOBI Ha 30WpaHHs, 3ajJieXaTh BiJ] IOCIIJOBHOCTI TEXHOJOTIYHHUX
omepariii. 3a mpaBuIaMu J{epKKOMOXOpOHTIIpaIli pyu 30UpaHHi JINCTOBUX
KOHCTPYKIIi#i BUCOTa MpUxBaTyBaHHs ckianae (Y2-1/3 )3, a mosxkuHa (2-3)0
NPy BUKOPHCTaHHI THX K€ MaTepialiB 1 3BapHUKIB Ti€i sk kBamidikarii.

1.12 ABTOoMaTH3aNLis PO3KPOIO JIHCTOBOrO i NPOoGiIbHOI0 NPOKATY

Ilpu  aBTOMarTm3amii  pO3Kpor0  3a0€3MeUyeThCs  3HIKEHHS
TpyZOMICcTKOCTI 1 30imbmryeTbest a0 95 % koedillieHT BHKOPHCTaHHS
MeTaiB. B maHuii yac BUKOPUCTOBYIOTHCS Pi3HI CUCTEMH aBTOMAaTHYHOTO
MPOEKTYBAHHS PO3KPOIO JINCTOBOTO 1 MPOQIIEHOTO MPOKATy.

Po3skpiii moxe OyTH:

- py4HHM;

- MEXaHI30BaHHUM;

- aBTOMAaTHYHHM.

[Tpu pyunomy Mmetoai (GopMyBaHHsS KapTH PO3KPOIO 3iHCHIOETHCS
MaKeTyBaHHSIM.

Jns 1poro 3a TONEPEAHIM CTaHOM MpOrpam  KpeciIspchbKUM
npuctpoeM B MacmTabi 1:10 BUKpECTIOIOTBCS OCHOBHI AeTami. Ix
MapKipyIOTh 1 BUKOPHCTOBYIOTh JJIsl CKJIAJaHHS KapT PO3KPOIO JIMCTOBOTO
Metarry. MacmTabHi Komii AeTajeil Bpy4YHY pO3MINIAIOTECA B MEkKax
KOHTYpy JIHCTa 3 YpaxyBaHHSIM TEXHOJIOTIYHMX BHMOT 1 EKOHOMIl
BUKOPUCTaHHS METay.

KoMnonyBaHHSI poOJIAiT Ha CIEIialbHUX CTONAxX, OONaIHAHUX Yy
CHCTEMi TPHCOCY 1 KOOpPAWHATO-METPaMH JUIsi 3HATTS KOOPIUHAT
XapaKTepHUX TOUOK HEOOXIHUX JUIsl IPOrpaMyBaHHsI Pi3aHHSI.

Onuc KapTd PO3KPO Y BUII TaONHIb, KyIWd 3aHOCSTHCS KOJOBI
HOMEpHU JAeTalied 1 KOOpAMHATH OBOX TOYOK KOXKHOI AeTali B CHUCTEMIi
KOOpJWHATHOTO JiucTa, 1i aaHi B I1K i Ha nmepdocTpiuky BugaeThcs podoya
nporpaMa BHPI3KH BChOro Jucta. [Ipu MexaHi30BaHOMY METOI PO3KPOIO
(hopMyBaHHS KapTH PO3KPOIO BiOOpaXkaeThCsl Ha EKpaHi JUCILIes.
Buxinnorw ingopmauiero, mo 3Haxogutbess B Hamomy 11K e anamituune
SIBUIIIE TIPO KOHTYP KOXKHOI JIeTalli.
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OmauM 3 HAWOIIBIT TEPCIEKTHBHUX METOIB JIHIHHUX JIHNCTOBUX
3aroTiBeNb € BHKOPHUCTAHHA MAaTEeMAaTHYHHX METOMIB, a caMe MeTOAN
JiHiifHOTO TporpamyBaHHs B crnoiyueHHi 3 [IK nms pizHOMaHITHHX
PO3paxyHKiB i BUOIp ONTHMAIIEHOTO PEXUMY.

JliniitHe mporpamMyBaHHS pO3TJISAAAE PIMICHHS CHUCTEM M IJIIHIHHUX
PIBHSIHB 3 N HEBIIOMHUMH, TIPH N > M HE Ma€ PillleHb.

3agaua cTaBUTHCS B TAKUH CIIOCIO MPH CUCTEMI JIIHIHHUX PiBHSIHB!

A X+ Ax+ ..+ AXp =B

Amlxi + Am2X2 +..t Aman = B:

Z= C1X1 +CzX2+ +Can

3HalTH Take MO3UTHUBHE pIillIeHHs, NpPU SKOMY yMoBa (QyHKHIl Z
npuiiMae MakCHUMallbHE YW MiHIMainbHe 3HadeHHsS. s pimeHHs 3amadi
3aCTOCOBYIOTh METOJ TIIOCIIZOBHOTO TIONIMIIEHHS IDIaHy (CHMIDIEKC
METOM), IO J03BOJISiE POOUTH TOBHE TMOCITIOBHE pillleHHS 3aaad 3a
KIHIIEBE YKCIIO KPOKIB.

CTOCOBHO 110 pillIeHHS] MUTAHHS PO3KPOIO 3aroTiBIi W OJepKaHHIO
HOro onTHMaabHOTO BapiaHTa 3aj1a4ya POPMYEThCS B TaKUH CIIOCIO:

3 BUXIJHUX 3aroTiBejib JOBXKUHOIW L moTpiOHO Hapizath naeraii
noBxnHOIO L y kimpkocti Nj, Ipy boMy HEOOXiJHO MaTH JeTalli pi3HOl
JoBxkuan. [=1,2, 3...m.

Jiiss KOXKHOT 3aroTiBili JIOBXHHOK L MOXHa BHUKOPHCTOBYBATU
KiJIbKa Pi3HUX BapiaHTiB PO3KPOIO.

IIpu mpomy mpu j = 1, 2, 3, ..., n BapiaHTax PO3KPOIO 3 OAHi€i
3aroTiBJIl BUXOJMUTh Ajj KUIBKICTh JeTajell Npu BEIUYHMHI BIJIXOMIB BiJ
KOXKHOI 3aroTisii B;.

[ToTpiOHO 3HAUTH KUTBKICTH 3arOTIBENIb PO3KPOEHUX IO j crocoOy,
mo0 HapizaTHm JaHy KUIBKICTh JeTaneldl KOXXHOro po3Mipy Hpu
3a0e3neueHHl MIiHIMaJIbHOTO BIJIXOJY, TOOTO MeXaHi3yBaTH CyMapHi
BIIXOIM TMpU peaji3alii MOXIMBUX BapiaHTiB PO3KPOI0 MOMKIUBHX
3aroTiBeb.
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Z = ¥.B,X, - min

i1

X;>0.

ToOTo mepiie 0OMeEXXEHHS MOKa3ye, 0 MOBUHHA OYTH BUTOTOBIJICHA
HEeoOXiHa KIIBKICTh JAeTalel i-To po3Mipy B pe3ylbTaTi PO3KpOI0 BUX1THOT
3aroTiBJi BCiMa 00paHUMH CIIOCOOaMHU.

1. 2. 3. 4. 5.

3 0 0 0 100

- 5 - - 0

- - 1 1 50

- - - 6 100
L = 1000, L, = 300-750, L, = 200-1000, L; = 800-400, L, = 150-

2000.

1.13 3acTocyBaHHs 3BapHMX POOOTIB PU BUTOTOBJICHHI 3BAPHUX
KOHCTPYKULii

ITpomucioBUM poOOTOM HA3WMBAETHCS ABTOMATUYHUN MAHIMyJSTOP
i3 IPOTPaMHUM KEPYBaHHSIM.

IIpomMuciioBi poOOTH, MO 3aCTOCOBYIOTHCS B 3BapOBAJIBHOMY
BUPOOHUIITBI, 3BUYAHHO € YHIBEPCAJIbHUMHU, MPUIATHAUMH JUIS BUKOHAHHS
CKIIQIaJIbHUX, 3BapHUX 1 TEXHOJOTIYHUX OTeparlii. Ix Texmomoriuni
MOJKJTMBOCTI XapaKTEPU3YIOThCSA HACTYITHUMU HapaMeTpaMu:

- KiHEMaTH4YHA CXEMa;

- BaHTAXXOMIAHOMHICTH;

- YHCJO CTYTEHIB PyXJIMBOCTI;

- ¢opma i po3mip podouoi popmu;

- TOYHICTB MMO3HILIT;

- XapakTtep MPHUBOLY;
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- TUI CHUCTeMH KepyBaHHS.

PoGotn, mpu3HaveHi 11 BUKOHAHHS CKJIANalbHUAX 1 TPAHCIIOPTHUX
omepauid, HEepiAKO MOXXYTh OOXOOWTHCS MEHIIMM YHCIOM CTYIEHIiB
PYXJIUBOCTI, IO A03BOJISIE BUKOPHCTOBYBATH OLIBII MPOCTY KiHEMAaTHYHY
CXeMy.

Ho  mpomucimoBux  poOOTIB  Isi  AYrOBOTO  3BaplOBaHHA
Ope'aBIsIOTbCS BHUMOTHM BHCOKOI TBEPIOCTI KOHCTPYKLii, BiJCYTHICTh
mo@TiB, MiHIManbHE 3HAYEHHS TEPTS CIOKOIO, BIACYTHICTh pHBKIB,
HETIPUIYCTUMICTh Tapa3sUTHUX KOJMBAaHb IalbHUKA, BHCOKI BHMOTH 1O
TOYHOCTI MIATPUMKH 33aHOi IIBHIKOCTI TepecyBaHHS poOOUYMX
HIBUAKOCTEH 10 1 MM/c, a TaKOK BUCOKHX 3HA4YEHb XOJIOCTUX TEepPEeMillleHb
oimpm 1000 mMm.

Ilum BUMOraM HaHOUIBIIOW MIPOI BIANOBIJAIOTh KOMITAKTHI
MPOMHCIIOBI pOOOTH 3 KIHEMAaTHYHOIO CXEMOIO MIAPHIPHOTO THITY, IO MPHU
MaJlii  BaHTAXOMIAHOMHOCTI MalOTh BHCOKI IIBUIKOCTI XOJOCTHX
nepeminiedb. OmHaK OOMEXeHHS poOoUY0i 30HH TPOMHCIOBOTO poboTa
TaKOTO THITY MEPEHIKOKAE iX e()eKTUBHE BUKOPUCTAHHS.

CTOCOBHO /10  JAyroBOTO  3BaproBaHHSI  KpyIraumx  00'€KTiB
BUKOPHCTOBYIOTb ~KOMOIHOBaHYy KiHEMaTHYHYy CXeMy Ha  OCHOBI
MOJYJIBHOTO TIPUHIHWIY [UIIXOM 3aKpilNIeHHS KOMIAaKTHOTO pobora
HIADHIPHOTO THIYy Ha IUIOMAALI, OCHAIICHI CHUCTEMOI0 JiHIHHOTO
TIEPEeMIlIIeHHs], a TIPH HasABHOCTI (YCTAHOBKHU) 2-TO TaKOTO POOOTa BApTICThH
Bciel ycraHoBku 3poctae Ha 35-40 %, TOAl SIK TPOJYKTUBHICTH
30ibIIyETBCS B 2,5-3 pasu.

1.14 TpancnopTHi onepauii B 3BaploBaIbHOMY BUPOOHMITBI

EdexTBHE BUKOPHCTaHHS TPAHCIIOPTHUX 3acO0IB JIOCATAETHCS,
KOJIM BOHH BIJIMOBIJIAIOTh XapaKTEPUCTHKaM BHPOOHMIITBA, THUIY BHPOOIB
L0 BUITYCKAIOThCA, IXHIM pO3Mipam, Maci Ta iHIII.

B wminkocepiiiHoMy BUPOOHMITBI TpaHCIIOPTYBaHHSA 3aroTiBIi,
Jetajeil, By3NiB 1 TOTOBHX BHUpPOOIB 3IIHCHIOETHCS 32 JIOTIOMOIOIO
MOCTOBHX KpaHiB, aBTOHaBaHTa)XKyBauiB, CaMOXiJHHX Bi3KiB. TpuBamicTh
3aKpIIUICHHS 1 3BUIbHEHHS JIMCTOBUX €JIEMEHTIB IIPH BUKOPHCTAHHI KPaHiB
CKOpOYYIOTH  3aCTOCYBaHHsSM  CIlelliali3oBaHuMX 3axBariB. JIucTOBI
€JIEMEHTH BEIMKOi JIOBKMHH 3aKpiIUTIOBAaTH B JIEKUIBKOX Toukax. st
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IIbOTO BHKOPHCTAIOTh JKOPCTKY TpaBepcy 3 JEKUIbKOMa 3axBaTaMHy,
MiABIIIIEHUMHU Ha TPOCY 31 3piBHSUIBHUMHA OJTokamu. JlJisl TIOCKUX AeTajei
e(eKTHBHO BUKOPHCTAaHHA BaKyyMHHX 3axBaTiB. Bakyym (3Buuaiinmii 10-
50 xlla) cTBOpIOIOTH 3a JOMOMOTOI0 I1HXKEKTOpa Bil MEpexXi CTHCIOTO
noBiTpst 200 BakyymMHOTO Hacocy. Lli 3axBatu He mMpUmaTHI 3a BiACYTHOCTI
CyHiTbHOI TOBEpPXHi, IO 3aXOIUTOeThCcs. JIBopaszoBmil 3amac  ix
BaHTaXOIMIAHOMHOCTI 3a0e3neuye yTpUMaHHs BAaHTAXY MiCIIsl BUKITIOUSHHS
HACOCy TMPOTATOM JeKiTbKOX XBWIWH. lle BHTiAHO BiApi3HSE iX Bix
€JIEKTPOMAarHITHUX 3aXBaTiB.

CamoxifHi mopTamu JONOBHIOIOTH KpaHOBe OOJagHAaHHS, BOHU
3pYy4Hi Ui MOJadi JUCTOBUX 3aroTiBelb 1 JeTajiei 3 MPOMIKHOTO CKIamy
JI0 POOITHIYOTO MICIISl, a IHKOJIH 1 JIJTSl MaHIITyTIOBaHHS JETAILTIO.

KonreiiHepn 13 3aroTiBiel0 MOJAIOTh MOCTOBHM KpaHOM i
BCTaHOBIIIOIOTH MK peiKamu mopTaia. 3axOoIUIeHHS JIUCTIB 3AiHCHIOETCS
IIITXOM TpaBEPCH 13 3aXBaTaMu, 3aKpillieHoi Ha Bi3Ky. Ta, B cBOIO 4epry,
MIEPEMIIIAEThCS TI0 BEPXY MOpTaia MoMepeK Hanpsamy ioro pyxy (puc. 1.1).

O O -

A A

—— E—

Pucynok 1.1 — Cxema caMOXiIHOTO TIOPTATY

B cepiiiHoMy BUpOOHWITBI /i TPAaHCHIOPTYBaHHS ITUPOKO
BUKOPHCTOBYIOTHCS PI3HOMAaHITHI KOHBEHEPH.

PonukoBi koHBeliepn MOXyTh OyTH TNPUBO3HI i HEe TpUBO3HI. He
NPUBO3HI POJIMKOBI KOHBEHEPH HEPIJIKO BCTAHOBIIOIOTH 3 HeBEeIHKUM (1,5-
3°) naxmwiioMm. BaHTax pyxaeTbcs Mi YMHHICTIO CHIIH TSHDKKOCTI.

Jis mepeMillieHHs JIMCTIB 1 MOJIOTHUIL BUKOPUCTOBYIOTHCS MiJHOMHI
POJHMKH, IO TiABOJAATH TIOJIOTHUINE HAJ MOBEPXHEID CKJIAJaIbHO-
3BapIOBAJILHOTO CTEHILY.

s po3BOpPOTY JIMCTIB BHUKOPUCTAalOTh JWUCKOBI POJMKH Ha
MMOBOPOTHHUX OMOpax ado MIapoBi OMOPH.

[MpuBomHI PONHMKOBI KOHBEWEPH MEPEMIIyIOTh BHPOOH  TIO
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TOPHU30HTAI.

[epeMinieHHsI CTBOPIOETHCS 200 MAPHUMHU MPHMYCOBOMPUKATUMH
BaJuKamu, 10 oOepratotbes (puc. 1.2 a), abo mnpwiagamu, 1o
3aTOBXYBatOTh (puc. 1.2 6).

—
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Pucynok 1.2 — Cxema npucTpoiB i IPUMYCOBOT MToj1adi JINCTIB

Jnst TpaHcriopTyBaHHs BHpOOYy YM 3aroTiBii HNWIIHIPUYHOI GopMu
3aCTOCOBYIOThCS ()acOHHI KPUBOJIHIIHI 1 [BYKiHIIEBI 200, pO3TAIIOBaHi ITif
KyTOM, HapHi ponuku. s mepeBaHTaXXeHHS TPYO BEIHMKOIo JiaMeTpy 3
OJTHOTO POJIMKAa Ha IHOIMH, TMapalieIbHOTO IEPUIOMY, 3aCTOCOBYIOTHCS
nepecyBHI KOHBEHEPH Ha Bi3KY, L0 MEPEMIIIAETHCS MO PEILCOBOMY LUIAXY
NEepHIeHIUKYSIpHO oci  KoHBedepa. CyMilleHHA Bici mepecyBaHHS
CTalliOHAPHOTO KOHBEH€epa 13 MOCIIOBHO BKIIOYEHUM MPHUBOAOM POJIUKIB
ABTOMAaTH30BaHO.

BiskoBi KkoHBeiepu 3 Oe3NepepBHUM PYXOM BHKOPHCTOBYIOTH B
MOTOYHUX JIHIAX OUYUCTKHU, CYIIKH, 3a0apBJICHHS 1 T. II.

Ha cknananbHO-3BaproBajIbHi JIIHIAX BI3KOBI KOHBEHEPH MEPiIOJTUTHO
3YNHMHSIOTh. Bi3KM HEPiIKO CHOPSIKAIOTh 3aTHCKHUMH a0o0 NpHiiajaMu,
10 KaHTYIOTbh, 100 CKOPOTUTH Yac Ha 3aKpiIUICHHs 1 HACTAHOBY JAeTayed B
MOTPIOHE MOJIOKEHHS Ha KOXKHIN MO3MIIIT.

Pyxomi KOHBeiepu 3acTOCOBYIOTb [UIS CEPIHHOIO MacoBOTO
BUpOOHUITBA. Po3Mipy BaHTaxiB, IO TPAHCIOPTYIOTb, KOJUBAIOTHCS Bil
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JIEKUTBKOX MUTIMeTpiB 1o 12 MeTpiB, Maca Bix 4acTok Kr 1o 8 T. [lepeBaru:
MIPOCTOPOBICTh TpacH, JOCTYITHICTH BHUPOOY 31 BCiX CTOpiH, E€KOHOMIA
BUpOOHMYOI Twiomm. Hepiako BomHOYac 3 TPaHCHOPTYBAaHHSAM BHUPOOY
MOXYTh 3IIHCHIOBaTH PI3HOMaHITHI TEXHOJOTIYHI omepauii: MUHKY,
OYHUCTKY, cymKy, TO.

B 3anexxHocTi Bif XapakTepy KpIIUIGHHS, SKe Hece MiABICKH [0
TATOBOTO €JIEMEHTA, PO3PI3HAIOTh KOHBEWEPU BaHTAXKOHECYYi 1 Ti, IO
ITOBXar0Th. BaHtaxonecyui miaBicku (puc. 1.3) KOHBeepiB MaroTh
HAIPAaBISIOYNI TATOBUHM NUIAX 1, TIO SIKOMY PYyXarOThCS KapeTKu 2, sKi
OiATPUMYIOTH TATOBUH JaHIIOT 3 1 HecyTh MiABICKM 4 3 BaHTaXaMu.
IlinBicku KOHBEEpPIB MOXKHA 3aBaHTAXKYBaTH 1 PO3BAHTAXKYBATH BPYYHY,
aBTOMATUYHO 1 HamiBaBTOMAaTHYHO. HamiBaBTOMaTHYHE 3aBaHTaXEHHS
3IIHCHIOETHCA Ha JUTBHUIAX CIYCKY 1 MiAHOMY LIIAXY.

? 7 3
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Pucynok 1.3 - [ligBicHUIT BaHTa)KOHECYUiil KOHBEHED

BaHTakHI OUIIXM MOXYTH  BIITay)KyBaTuCsl BiJ TIPHBOIHOTO
KOHBEEpa Tpacu B Oylb-sIKy CTOPOHY B TOPHU3OHTAIBHIN TUIONIUHI JUIS
nepekiaay Bi3Ka B MPUBOAHMUN KOHTYp iHIIOrO KoHBelepa. J{nst mepenauqi
neTanei abo BY3ITiB 3 O/IHI€T MO3UIIT Ha iHITY B MOTOYHY 200 aBTOMaTHYHY
ninii BuKoprcToByIOTH Iarosi kouseiepu (LIK). B LK gerani a6o By3mu
Ha pO3MIp KpPOKY NEpEeMIAIOTh MPWIagd, IO BYWHIIOTH 3BOPOTHO-
nocrynaneHi pyxu. Pyx 3amaerscst a00 THYYKHM TSATOBIM €JIEMEHTOM 3
NPUBEJCHHSAM B €JIEKTpoMoTopa, abo cwioBuM IuriHapoM. [lpum
BUKOPUCTaHHI 3uemly Bi3KiB, BOHM 4YacTO MOCTAYalOTHCS IiTHOMHUMHU
NpUiIaJaMy, IPUYOMY 3BOPOTHHH Xi/l BUMHSETHCS, KO BOHHU OMYIICHI.

Cxema Takoro KOHBeWepa B JiHIi 30MpaHHA 1 3BapIOBaHHSA
TETIJIOBO3HOI paMM IPEICTABICHA HIXKYE.

Bci Bi3km 3B'si3aHI KaHATOM, IO 33JIaI0Th 3BOPOTHO-IIOCTYIAIBHUI
pyx. Ha nepue poGiTHuye Mmicue miHii pamy 1 moga0Ts MOCTOBUM KpaHOM.
[Ticns BUKOHaHHS BCIX poOiT, JOMKpAT 2 KOXHOI MapH Bi3KiB 3 mimHiMae
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pamy Hax omopamu 4, i TArOBIM KaHATOM 5 TepeMillye Ha CyCiTHE
poOiTHHYE Micue. Pamu ommyckaioTh Ha OMOpPH, a Bi3KH BEPTAIOTh Y BXiTHE
noJioskeHHs (puc. 1.4).

Pucynok 1.4 — Cxema Bi3KOBOTO KPOKOBOTO KOHBEHEpa 3 JOMKpaTaMu

B Tomy Bumaaky, ko poOounii XiJl BifOYBaEThCA B MPOMIKKAX MK
poOOYMMH OllepamisiMi, 9ac poOOYOro XOoAy KOHBeHepa HEOOXiTHO, IO
MOXJIMBOCTI, CKopouyBaru. Iliii BMMO3i BIJNOBIAIOTh KOHBEHEPH 3
PYXOMOIO PaMKOIO.

Hetami 1 1 2 pamkoro 4 migHIMAIOTh HaJ MOBEPXHEIO CTelaxka 3,
MEPEeMIlyIOTh Ha KpPOK OIYCKalOTh, a paMKa BEPTA€ThCA Y BXIiTHE
noyioxkeHHs (puc. 1.5).
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Pucynox 1.5 — Cxema KpoKOBOTO KOHBEHEpa 3 PyXOMOIO PaMKOIO

st moayi etaiti Ha MaroBUi KOHBeHep 1o 1 mIT. B MOJIOXKEHHI, 110
OpiEHTYBAJIOCS BUKOPUCTOBYIOTH 3aBaHTa)XKyBaJlbHE YCTaTKyBaHHA. BoHO
NMOBMHHO MaTH HarpoMmajpKyBad Juisi 30epiraHHs 3amacy 3aroTiBii i
MEXaHI3M U BIIIUIEHHSA 3 BClel Macu ojHiel 3aroTiBil Uil mojgadi il B
poOiTHHYy 30HY. HarpomamkyBaui OyBaloTh HarpoMaJKyBaJIbHHMH 1
OydepHumu. B MarasuHax HarpoMmajpKyBadax Jerajgi 1 3aroTiBis
OpIEHTYIOTHCS 3a3/aieriib. Mara3uHu BiamTyBaHHS (a-1) BITHOCSTBCS JIO
rpaBiTalliiHOrO THUIY, IO MEPEeMIlIyIOTh JAeTalb IMifi YWHHICTIO CHIIN
TshKKOCT. HemonmikoM Mara3uHiB NpuiagiB € HEOOXIAHICTH YKIAJAKU
3aroTiBii B TIOJOXKEHHS, IO OpPIEHTYBAJOCS, BUKOHYETHCS 3BHYANHO
BpYUHY.

B OydepHux KOHBelepax HarpoMaJiKyBaHi 3aroTiBIIi
3aBaHTAKYIOTHCS HaBaJOM. ABTOMAaTHYHA 1X OpIiEHTAIliS BUKIIOYAE PydHY
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omeparlifo YKJIaJKHd 3aroTiBili B TIEBHOMY TMoOJIokeHHI. bydepHi
BJIALITYBaHHS 3JaTHI 3a0e3ledyBaTH IIOCTA4aHHS CaMOro BHUPOOHHYOIO
oOmagnanHs. IcHyroTH pi3HOMaHiTHI OydepHi mpuinaaum i3 3aXBaTHHUMHU
MexaHi3mMamu 1 0e3 HuMX. B mepmomy BUMagKy 3axOIUIEHHs 3aroTiBili
3MIACHIOETBCS 32 PAaxXyHOK MEXaHIYHUX TMEPeMilleHb IITHPIB, TaKiB,
mmbepiB. 3 Oydepa 1 3arorisii chepudaHoi HOpMHU MOAAIOTHCS MITOBXAYEM
2 Ha JOTOK 3 Jie BOHU 3aTPUMYIOThCS YIIOPOM 5 1 PO3TAIIOBYIOTHCS B OJJMH
psaa. 3BiacWM TOCTa4ambHUK 4 BWAA€ 3aroTiBIIO MOIITY4HO. B 1pOoMy
BJIAIITYBaHHI JIOTOK 3 3 TMOCTAa4aJlbHUKOM 4 TPAIfOIOTh SK CaMOCTiiiHe
3aBaHTaXKyBaJlbHE BJIALITYBaHH:] MarasuHHOro THIy (puc. 1.6).

Pucynok 1.6 — Cxema OyHKEPHOTO MPUCTPOIO 3 3aXBATHUM MEXaHI3MOM

B Oydeprux mnpunmamax apyroi Tpynmud Tojavya  3aroTiBii
3IIHCHIOETBCS 32 PaXyHOK CHJI iHEpILii 1 TepTsi, CTBOPIOBAaHHX IMPH BiOpartii.

ABTOMaTHYHY IIaroBy Tojady Oe3nepepBHUX 3aroTOBOK Y BUTIISI
CTPIYOK, CMYT, CTEpXHIB 3/IHCHIOETBCS 3a JOINOMOIOI0 BaJIKOBHX,
KIIIIIOBUX 1 TAYKOBUX ITPHIIA/IIB.

BanukoBy mnojady MAOIIBHO BUKOPHCTATH MpPU TPHBAPIOBAHHI
€JIeMEHTIB JI0 CMYrH a00 CTpiYKW, YU TNPU BHUKOHAHHI MPECcCOBHX abo
THYTTEBUX ONEpariil.

ITpu xpoKoOBiii MoAAYIl MPOLIEC, IO 3AIMCHIOETHCS BUPOOIISIETHCS Ma€e
nepepruBYacTUil xapakTep. B ymoBax cydacHOro BHUpOOHHIITBA HEPiIKO
BUMAra€eTbCcsi 3/iHCHEHHS Oe3NepepBHOrO IpOIecy, TOOTO BUKOHAHHS
pPOOITHUYMX ollepaliii B mporeci TpaHcnopryBaHHs. Jlnsi JOBromipHUX
JIUCTOBUX 3aroTiBJIi II¢ 3BUYAWHO JOCATAETHCS OC3MEPEPBHOIO IMOIAYCIO
pyJoHHOro Marepiany. Jma 3aroriBmi i ageTaneld HEBETUMKUX PO3MIpiB
3aCTOCOBYIOTBHCSI POTOPHI aBTOMATHYHI JIiHIT 1 HACTAHOBH, Jie TEXHOJIOTI4HI
orepallii BUKOHYIOTBCS B Tpoleci TpaHcmopryBaHHs. [IpuBemeni niHil
npocTi, TOOTO yCi TEXHOJIOTIYHI 1 TPAHCIIOPTHI POTOPH 3HAXOMSTHCS B
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XKOpCTKOMY 3aderuieHHi. [lepenaya mTydHux aeranei 3 0JHOTO poTopa HA
IHIIMH ~ 3AIACHIOETBCSA  KIINIOBUMHM  3axBaTaMH 1  CHELiaJIbHUMHU
nepemToBxadyamMu 0e3 BTpaTH OpieHTalil 1eTari.

2 BUTOTOBJIEHHA 3BAPHUX KOHCTPYKIIIN

2.1. BuroroB/eHHs 3BapHHUX 0aJI0K

Haiibinpm mmpoke 3acTOoCyBaHHS MarOTh [IBOTaBPOBi Oailku 3
MOSICHUMH IIBaMH, LIO 3'€JHYIOTh CTIHKY 3 ITOJKaMH. 3BUYaliHO, TaKi Oalku
30uparoTh 3 3-Xx JmcToBHX eneMeHTiB. llpum 30mpanHi TOTpiOHO
3a0e3MeYUTH CUMETPIil0 1 B3a€MHY NMEPIEeHANKYISAPHICTh MOJIHIb 1 CTIHKH,
OPUTHCHEHHS iX OJWUH JO0 OJHOTO 1 HACTYNHE 3aKpilUiCHHS
npuxBaTyBaHHSAMH. [l 1MX wLiged BUKOPUCTOBYIOTh  CKJIAJaJbHI
KOHIIyKTOPH.

Haiibinbin  9acTo 3aCTOCOBYIOTH CKIA[alibHI  KOHIYKTOpH i3
caMOXigHMM mopTrajoM. Ha Takux ycTaHoBKax 3aTHCHEHHA 1
MPUXBATYBaHHS 3IHCHIOIOTH MTOCIIJOBHO BiJl IEPETUHY 1O MEPETHHY 1 JUIA
BOTO TOPTall IMOCYBAIOTh OO MicCls IMMOYaTKy 30WpaHHs, 3BHYANHO Ie
cepennHa OajdkuM 1  BKJIIOUEHI  BEpTHKaNbHI 1  TOPU3OHTANBHI
THEBMONPIKUMH. BOHM MPUTUCKAIOTH CTIHKY Oalku 10 cTejiaxa, a mosca
JO CTiHKH, i B 310paHOMYy NepeTHHi CTaBIATh NPHUXBaTyBaHHA. [loTiM
NPUTHUCK BKITIOYAIOTH 1 MEPEMIIIAIOTh HA KPOK MPUXBATYBAHHSI.

BepTukanbHi NPUTHCKH J03BOJIIIOTH 30MpaTtw  Oanku 3HAYHOI
BUCOTH, He TMOOOIIOYNCHh YyTpaTH CTIHKOCTI CTIHKH Bl 3yCHIUIS
TOPH30HTAIBLHUX MPHUTUCKIB. SIKII0 Oaka Mae 3HA4YHY BUCOTY (HANPHUKIA],
€JIEMEHTH MOCTOBHX IPOJILOTIB), TO CTIHKM BHUTOTOBJISIFOTH 3 JEKLIBKOX
MOJIOBXKHIX JIUCTIB. [Ipn BUTOTOBNIEHHI 3BapHUX JIBOTAaBPOBUX OAIIOK 3BapHi
IIBH 3BUYaifHO 3BapIOFOTHCS aBTOMATUYHUM 3BAPIOBAHHSM TIiJT (IIFOCOM.

[Tpu 3BaproBaHHI MOJBIHHMM €IIEMEHTOM MOXYTh BHHHUKATH TaKi
neeKTH, K MiApi3 BEPTUKANBbHOI CTIHKM. SIKIIO Oajky MpauiorTh MpH
3HaKO3MIHHHMX HABaHTXXEHHSX, TO MiJpi3 € HEOE3MEYHUM KOHLEHTPATOPOM
HamnpyTH, 0 MOXXEe NPHUBECTH IO pyWHyBaHHS Oanmok. Tomy mepeBara
BiZIA€THCS CIIOCOOY 3BapIOBaHHA «B YOBHHK». OHAK MPHU LBOMY CIoco0i
0anKy MPUXOAMTHCS KaHTYBaTH, U1 LbOIO BHKOPHCTOBYIOTH CHeELiajbHi
YCTaHOBKH (TI03WIII0HEP-KaHTYyBaY).

LlenTpoBuii KaHTyBau - sSBIsiE COOOI0 TIEPEIHIO 1 3aqHI0 Oanmku. Y



39

[IEHTPOBOMY KaHTYyBadi, MOMEPEIHBO 310paHa Ha MPUXBATyBaHHIX Oaika,
3aKpilieHa 3aTHCKaMH B 3aJHIX 1 TEpeaHix Oalkax 1 3a JTOMOMOTOIO
4epB'sIYHOI Hepenadi 30MpaeThesl B 3aHIM MOJI0XKEHHI. 3aBIsSKU TOMY, 110
3aaHs Oallka pyXJIMBa, MOJKHA 3BapIOBaTH OAJIKH JOJATKOBOI JOBKHHHU.

JIaHIIOTOBUI KaHTyBad, IIO CKIAJa€Tbes 3 JAEKUIBKOX (aCOHHHX
paMm, 3MOHTOBaHHH 3 2-X 3ipoK 1 2-X OmokiB. bajky BCTaHOBIIOIOTH Y
npoBHcaloynii JaHmior. Hemonmik Takoro kaHTyBaya B TiM, IIO BiH He
3a0e3nedye CTIMKOCTI 3BapHOI KOHCTpyKIlii. ToMy 3BapioBaHHS IOIIEHO
BECTH 3BaPHOIO YCTAHOBKOIO, IO TIEPEMIIIIYETHCS IO OaIIIi.

Ilpu posminbHOMYy 30MpaHHI 1 3BaplOBaHHI JBOTaBpiB Ha
YHiBEpCaJIbHOMY NPUCTOCYBaHHI YacTKa Py4YHOI Ipami Ha AONOMDKHHUX i
TPAaHCIIOPTHUX OIEpalisiX BHUIBISIETbCS 3HAYHOIO. BOHM OCHAIIyIOTHCS
CHeliani30BaHUMH CKJIAJaNbHUMH TIPUCTOCYBAaHHSMHU 1 BCTaHOBIIOIOTHCS
crienianbHi aBTOMAaTUYHI YCTaHOBKH O€3yMUHHOT [Iii.

st BUCOKOTIPOAYKTUBHUX CIIOCOOIB BUTOTOBJICHHS 3BapHUX 0aloK
0e3ynmrHHO aBTOMATHYHOI JiHIi BETMKOTO 3HaYeHHsI Ha0yBa€e 3BapIOBaHHS
TpaHc(hOpPMaTOPOM BHCOKOI 4aCTOTH, 110 3abe3neuye 10-60 mM/xB.

AMEpUKaHCHKOIO  (IpMOIO  BUMYCKAIOTBCS ~ arperatd Ui
BUPOOHHMIITBA 3BAPHUX JBOTABPIB 3 PYJIOHHOTO YH MPOKATY 3BHYAWHHX
CMYT 1 JIUCTIB. 3aroTiBJItO JJIsl CTIHKM 1 CMYT JBOTaBpa 3 PYJOHHOI CTai
MOJAI0Th 3BaprOBAIbHOMY arperaty 3 3 po3moTyBauiB. [lpuctpiii ass
THYTTs 3a0€3Ieuye Moauy CMyT 111 KyToM 4-7° 110 KpaloK CTiHKH.

KOB3HI KOHTaKTH MiJIBOAATH CTPYM JIO OJHIET 3 TOJMIb I BiIBOAATH
BiJl iHINOI, a 3BaplOBaJIbHUH CTPYM MPOTIKAE BiJ| MOBEPXHI CTHKOBUX
€JIEMEHTIB 1 uepe3 MicIle iX KOHTAKTY IIiJ] POJIMKaMH, 10 00KUMAIOThCSI.

[Ipn npuBaproBaHHS IONHII JO KpalKW CTIHKW 3BapHE 3'€IHAHHS
MpUIMaEe HECTIPUATIUBY (hopMmy.

XonoaHa nedopMaltisi Kpalky CTIHKH JIs 301IbIIEHHS 11 TOBIIUHU 3
3a4HCTKOIO 3BAapHOTO 3'€/IHAHHS B Taps4oOMy CTaHi JO3BOJISIE€ 3a0€3MeUnTH
TUTABHUN TIEPEXIiJT BiJl CTIHKH MOJIHUITI.
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2.2 TexHoJsoris 30MpaHHA i 3BapIOBaHHA 0AJKH KOP0O0YACTOro nepeTuHy

Ili Gankm ckiajgHille, HDK IBOTaBp, OJHAK BOHU MAarOTh BEJIUKY
TBEPIICTh Ha KPYTiHHSI, 1 TOMY 3HAaXOJSATh 3aCTOCYBAaHHS B KOHCTPYKIIiSIX
KpaHOBHUX MOCTIiB. IIpm Benmukiii MOBXHMHI TaKMX OAJOK TOJKH 1 CTIHKH
3BapIOIOTHCS BCTHK 3 JEKUIBKOX JINCTOBUX €JIEMEHTIB.

CrioyaTKy Ha CTeNaX YKIaJaeThCsl BEPXHIM MOSC YU TONHUI,
pPO3CTaBISIOTECS 1 TMpUKIAamaroThes miagparmu. Taka TOCTiZOBHICTH
BH3HAYAETHCSI HEOOXITHICTIO CTBOPEHHS TBEPIOI OCHOBU IS ITOMAJBIIOL
YCTAHOBKM 1 3a0€3Me4YeHHs MPSMONIHIHHOCTI OiYHMX CTIHOK, a TaKoX iX
CHUMETPHUYHE PO3TallyBaHHs 100 BEPXHBOIO HOsCA.

Ilicns mpuBaproBaHHA AiadparM YCTaHOBIIOIOTHCS MPUTHCKHA 1
MPUBAPIOIOTHCS Oi4HI CTIHKH.

[Morim 3i0panuii [1- nmoxiOHUI Mpodine NPUBAPIOIOTH CTIHKAMHU 1O
miapparm. 30upaHHA 3aKiHYYIOTh YCTaHOBKOIO HIDKHBOTO — TIOSCA.
3BaproBaHHS MOSCHUX IIBIB POOJISATH MOXUIMM EJICKTPOIOM 0e3 IMOBOPOTY
«B sUMHKY». Lle po3ymieTbCsl THM, IO MiJpi3 Y TMOSCHOTO IIBa MEHII
HeOe3NeuHuil, YuM I TBOTaBpa, OCKIIBKM B TaKWX OalkaxX 30cepemKeHi
CHJIM, L0 TEPelNaroThbcs 3 IMO0sSCa Ha CTIHKY TOJIOBHUM UYHMHOM depe3
NEePIeHIUKYISAPHI TiadparMu.

3BapHi eJIeMEHTH KOpoOYacToro nepeTuHy HalMEHII 3aCTOCOBHI, 5K
CTepKHI (pepM 3ai3HWYHUX MOCTIB. Y TakKMX KOHCTPYKLISIX HeMmae
niadgparMm, ToMy ajs 30MpaHHS TakuX OAJIOK BUKOPHCTOBYIOTH CIeEIliajibHi
KOHJIYKTOD, SIKHiA (DiKCye JIeTali 30BHIIIHLOTO KOHTYPY.

A U BUKJIIOYEHHS] TBUHTOYTBOPEHHS 1 CKPUBJIEHHS IIUX €JIEMEHTIB
3BapIOBaHHA 3IIHCHIOIOTH HAKIAJEHHSM OJHOYACHO IBOX CHMETPHUYHO
pO3TaIllOBaHUX B OJIHIM IUIOIIMHI KYTOBHX INBIB MOXUJIUMH €JICKTPOIAMH.
1 1bOro BUKOPHCTOBYIOTH 3BapoBajibHi ABOAYToBi Tpakropu TC - 2/1Y.

2.3 BUroToB/ieHHSI IPaTYACTHX KOHCTPYKUIii

Iparyacti KOHCTPyKWii - 1me ¢epMu, LIOINIM, BUTOTOBIEHI 3
NPOKAaTHUX E€JEMEHTIB, a THYTI 1 3BapHi Npodiiai BHKOPHUCTOBYIOTHCS B
MeHIIOMY cTyneHi. [lo rparyacTux KOHCTPYKWIH BiZHOCATH TaKOX
apMarypy 3aai300€TOHY - II¢ CITKM 1 INiJIbHI MeTayieBi kapkacu. [lpu
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30upanHi (epM 0COOIMBY yBary MpUIUISIOTh TPABHIFHOMY IEHTPYBAHHIO
y By3Jax 100 YHUKHYTH MOSIBU 3TMHAJTBHUX MOMEHTIB.

Posmairtss TumiB 1 po3mipiB depMm iHOmI HE  JO3BOJSE
BUKOPUCTOBYBAaTH IepeBaru ix 30MpaHHs B iHBEHTOPHUX KOHIYKTOpax.
ToMmy HacTo BHKOPHCTOBYIOTH MeTOH KomifoBaHHs. llepmry, 3i0pany 3
KYTOYKIB MO PO3MITIIi, (pepMy PO3TAIIOBYIOTH Ha CTENAXi 1 BOHA CIYXHUTh
KOIIipOM.

Ilpu 30mpaHHI neTadmi KOXKHOI 4eproBoi ¢GepMH, pO3KIamaroTh i
CTONYYalOTh 3 JETAUN0 1-01, 1 micis CKpituieHHs aertani - 2-o1 dhepmu
(moku 3 0AHOOIYHMMHU KyTOUYKaMHM) i 3HIMAIOTh 3 Komipa W YKJIaJaloTh Ha
CTeNaKi OKpeMo. A TMOTIM CTaBATH 1 NPHUBAPIOIOTH BIACYTHI MapHi
kyToukd. Konm HeoOXimHa KiIBKICTh (pepM BH3HAUEHOTO THUIOPO3MIpPY
3i0pana, Komip 1 pepMy TaKoK 30UPaArOTh, 1 BIAMPABISIFOTH I1i]] 3BAPIOBAHHS.

Takuii cmoci® mpocTtuii 1 epeKTHBHUH, OJHAaK BiH He 3abe3mneuye
HEoOXimHOI TOYHOCTI po3MipiB (depM 1 TMpaBWIbHE pO3TAITyBaHHS
MOCTOBHUX OTBOPIB.

Jiist 301nbIIeHHS TOYHOCTI 30MpaHHs Ha KOHYcax KOIMipa 3Mil[HIOIOTh
crierianbHi 3HOMHI (iKcaTOpH, IO BU3HAYAIOTH MOJOXKEHHS MOCTOBUX
OTBOPIB 1 OOMEXYIOTh TEOMETPUYHI pPO3MIPH KOHCTPYKII B MekKax
3aJ]JaHUX JOIMYCKIB.

1 — crenn ans 30upaHHs; 2 — CTEHA U1 3BapIOBaHHS; 3 - paMKa
Pucynok 2.1 — Cxema npucTporo 11 30upaHHs Ta 3BaproBaHHs pepm

[Mpu mocuth BenWKil KUTBKOCTI (hepM, IO BHITYCKAIOTHCS, OJHOTO
TUTIOPO3MIPY CTa€ EKOHOMIYHO JOIIJIPHO BUKOPUCTOBYBATH OLIBII
CKJIagHOro 1 3a JONOMOIOK 33aJaHOr0 INPHUCTOCYBaHHS 30MpaHHSA
BUKOHYIOTh Ha CTeHJI | i3 MHEBMONPUTHCKA4YaMH; eneMeHTH depmu
PO3KJIaAIOTLCS MO yIopax 1 MPOJYKTUBHOTO OCHAICHHS (ikcaropam i
OJTHOYACHO 3aTHCKAIOTh ITHEBMONPUTHCKAYaMH 1 MKOPCTKO 3'€IHYIOTh
HIBAMH B HWYKHBOMY TIOJIOKEHHI. 3a JIOTIOMOT0I0 paMKH 3 3i0pany depmy
CTaBIISITh CIIOYATKY y BEPTUKAIbHE MOJOKEHHS, a MOTIM TepecyBaroTh Ha
CTeNaX 2, IPUUOMY OIYKJIOCTSIM BiJIOBiAAalOTh 1B, a B LI Yac Ha CTEHII
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1 ¥ine 36upanHs HOBOI pepMH.

Kpyrni ¢epmu € nHerabapuTHHMH, TOMYy IIe¢ HE [O3BOISE IX
BUTOTOBJIATH B yMOBax 3aBOJY ILIUTKOM, a 3BapiOBaHHS Ha MOHTaXi He
MoO)ke 3a0e3NeunTH BHCOKI BHMOTM /O 3BapHUX 3'€lIHaHb, WIO
MIPET'IBISIFOTRCS. IO 3BapHUX KOHCTPYKIIiM, TOMY CTEp)KHEBI €leMEHTH
3BapHUX (hepM 3BHYAHHO BUTOTOBISIOTH B YMOBAX 3aBOJY, TOMI 3'€THAHHS
CTEPXKHIB Y By3JIaX TaK0X POOJISITH 32 JJOIMTOMOTOF0 BUCOKOMIITHUX OOJITIB.

Y OyniBHUNTBI B JaHWH Yac OCHOBHHMH e€J€MEHTaMH € 30ipHi
3ai300€TOHHI  KOHCTPYKIIl, IO BUTOTOBISIOTHCS 1HAYCTPiaIbHUMHU
METOJIaMH Ha 3aBOii. MOHOJITHI 3a1i300€TOHHI 3'€JHAHHS BUKOHYIOTHCS
Habarato pimme. TexHika, MeTOOM 1 TEXHOJOrii B 3HAYHIA Mipi
BUSIBIISIIOTHCS CTIOYATKY TPOBEICHHS POOIT.

KonTakTHe 3BaproBaHHSA HaWOLIBII TPOMYKTHUBHE, ayie HOro
3aCTOCYBaHHs 0OMEXYETHCS 3aBOJICBKUMHU YMOBaMH.

IIpm BUTOTOBIIEHHI KapKaciB UIsi MOHOJITHHX 3alli300€TOHHHX
CHIOPY/KCHb 1 BUKOHAHHS MOHTQ)XHUX 3'€lIHAHb, TOJIOBHHM YHHOM,
3aCTOCOBYIOTH JIyTOBE 3BapIOBaHHs, BaHHUM CMOCIO Ta eIeKTPOIIaKoBe
3BaproBanns (EIL3).

2.4 BuroroB/ieHHSI KOHCTPYKIili 000JJ0HKOBOr0 THILY
2.4.1 HerabapuTHi cnopy/I:KeHHs i eMKoCTi

[Ipyn BHUTOTOBNIEHHI €MKOCTEH 1 CHOPYIXKEHb BEIUKOTO pPO3MIpy 3
JMCTOBOTO MPOKAaTy JOLIBHO OCHOBHUH 0OcCsT poOIiT BUPOOISATH Ha
3aBOJIi-BUTOTOBIIOBaYi. [[I1 mbOro KOXXKHY KOHCTPYKIIiF0 pO30MBAaOTh Ha
YaCTHMHI TakK, 1100 BiJIPaBHI €JIEMEHTH MaJld MOXIIMBO OUIBIINH PO3MIp,
ajyie B Mexax radapury moizza. 3 MeToro 30UIbIICHHS PO3MIPY BiIMPaBHUX
eneMeHTiB ToBIMHOWO 16-18 MM y CPCP 0yB po3poGnenuit cmocid
PYJIOHYBaHHS.

By3nmu KOHCTPYKIIiH Y BUJII MOJIOTHUII BEIUKOTO PO3Mipy 30HparoTh,
3BapIOIOTh 1 3BEPTAIOTH Y PYJIOH HA CIICLiaIbHUX YCTaHOBKAX.

HeoOxignHicTe 3BapioBaHHS 3 2-X CTOpPiH BH3HA4Ya€ HASBHICTH 2-X
SPYCIB MEPIIOr0 1 HUKHBOTO. A TaKOXX MOBOPOTHOTO Kpy’Kayia 3 OJHOTO
Apycy Ha iHmiid 3 moBoporoM Ha 180° C, a mepemilieHHs MOJOTHHUIIA i
Horo 3ropraHHs 3a0e3MevdyeThesl pOOOUYNM KpyXKajioM 4.
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4 l / l 3
7
2
1, 2 — apycu; 3 — moBOpOTHE KpyXkano; 4 — poboue KpyKajo
Pucynok 2.2 — Cxema IBOSIpPyCHOTO CTEHIY

Ha BepxHBOMY 1 HWXKHBOMY SpyCi 3HaxXomaATbcsi 4 pOOITHUKIB
TUISHKY - 1Ie 30MpaHHs 1 3BaplOBaHHS Ha BEPXHBOMY SIPYCi, 1 3BapIOBaHHS 3
IHIIIOI CTOPOHW 1 KOHTPONb SKOCTI Ha HIDKHBOMY SpycCi. 3ropTaHHS
BiIOYBA€THCS MiCIS TPUKPITUICHHS.

[Tpy 1LOMY TOJOTHHIIEC HABEPTAETHCS HA JOMOMDKHUU EJIEeMEHT,
po3TaloBaHuil y poOouoMy Kpykaii. Po3Mipu MonoTHHINA BU3HAYAIOTHCS
3 YMOBH paIlioHaJdbHOi pO30WMBKH KOHCTpyKmii. Tak ©OidHI CTIHKH
BEPTHKAIIbHUX PE3epPBYyapiB BUKOHYIOTH 3 OJTHOTO, TBOX 1 OLITBII MTOJOTHHUII
y 3QJICXKHOCTI BiJl pO3MIpiB EMKOCTEH 3 THM, 11100 Maca HE MEpPEBUIyBajia
40-65 T. llluprHa MOTOTHUI BiAMOBigae BUCOTI OIYHOI CTIHKH pe3epByapa
Bix 12 mo 18 M, Taka *x i mmpuHa 2-X SIPyCHOI YCTAaHOBKH I 30MpaHHS i

3BaprOBaHHs 3BAPHUX MMOJOTHMIII.
Al
A-A

S [ -
L E— , .
S i .

Fg

A) —»| b)
A :
a — CIOJIy4Hi CTHKH; O — pO3BUHEHI CTHKH
Pucynok 2.3 — Cxema po3TairyBaHHs JIUCTIiB KOPITYyCYy pe3epByapy
Juuiia peepByapiB i ra3roibaepiB, JiaMeTp sIKHX HepeBHIye 12 M,
NPUXOJUTHCS BUKOHYBATH 3 JAEKUIBKOX MOJOTHUI. SIKIO Maca KOXKHOTO 3
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MIOJIOTHHUII] HEBETINKA, TO BOHU CKJIAJAIOTHCS B OJWH PYJIOH.

PosranryBaHHS TUCTIB y MOJIOTHHINE, iX TOBIIWHA 1 THIH 3'€IHAHDb
BU3HAYAIOTHCS SIK 3 KOHCTPYKTHBHUX, TaK 1 3 TEXHOJOTIYHUX PO3YMiHb.

Jluctu, ToBUIMHOIO 7,8 MM 1 Oinbmi, 30UMparOTh 1 3BapIOIOTH
JUCTOBUMHU  3'€IHAHHSAMH, a Oimbll TOHKI HamycTounmmu. Lle
MOPO3yMIBa€THCS THM, IO TOHKI JIFICTH JIETIIE 3BEPTATH 1 3BapIOBaTH, a
3BEPTAEMICTH TAKOTO HAITyCTKA BUTPAT HE BUKIIUKAE.

IIpm BukopucTaHHi mHMcTa OITBIIOTO HAMMyCTKH 3700yBarOThH
TBEPIOCTI 1 HABIPOTH CTUKOBI 3'€THAHHS BHUSABJISIOTHCS MPUHHATHUMH SK 3
NOTJISIAYy aBTOMAaTHYHOTO 3BaproBaHHs mif (irocom (A3D), Tak i 3 mo3uuii
HACTYMHOTO 3TOPTaHHA B PYJIOH. 3 THX K€ PO3YMIHb YCi 3'€ITHAHHS BY3JiB,
JTHUII] HAITYCKOBI, a 3'€JTHAHHSI ITOJIOTHHII] BEINKOTO THITY CTUKOBI.

[linroToBKa  JIUCTIB  TOYMHAETHCS 3  BUIPABJICHHA  Ha
OaraToBaJbIICBUX TNPAaBWILHUX BalblsiX. [l 3BaproBaHHS CTHKOBHX
3'€qHaHP TIOJOBXKHI KPAalKH JIMCTIB MIABOMATH Ha KPAHKOCTPYrallbHOMY
BEpCTaTi TAKETOM.

TopueBi kpaiiku, SK Uil CTUKOBHX, TaK 1 JJIsl HAYCKOBHX 3'€THaHb
00pi3at0Th Ha TUTPHOTHHHUX HOXKHIIAX.

3BaproBaHHA i (PIFOCOM 3IIACHIOETHCS 3BApPHUMHU TPaKTOPaMH,
OpUYOMY JOLITBHO BUKOPHCTOBYBATH PO3IICIUICHHS E€JIEMEHTIB, IO
JO3BOJIIIOTh POOUTH 3BaplOBaHHS 3 MICIIEBUM 3a30pOM Yy JEKUIbKa
MLTIMETpIB.

[Momepeyni MmBH IMOYUHAIOTHCS 1 3aKiHUYIOTBCS HAa OCHOBHOMY
MeTaji JIMCTIB, 110 MPUMHKAIOTh, 1 B KpalHIX MOSCIB KiHElb IHX IIBiB
pOOIISITh HA BUBIAHHX TUIAHKAX.

HaBepHeHHS MONIOTHUII BUPOOISIETHCS HA KapKac, 3 BUKOPUCTaHHIM
Horo Hajiam K KOHCTPYKIIHHUIA €JIeMEHT CIIPSIMOBAHWH Ha IIaXTHI CXOMH,
OTIOpHY YH CTIHKYy MOCTOBY IOTITY.

BupoOHUIITBO cHemianpHUX KapkaciB, MO0 He OyIyTh Hajam
BUKOPHCTOBYBAaTHUCS Ha MOHTaXI HeOa)xaHo, TOMY IO IiX HEOOXiIHO
MOBEPTaTH Ha 3aBOJI-BUTOTOBIOBAaY. MOHTaX BEpTHKAIbHO-IIMITIHAPUIHUX
pe3epByapiB 3 pYJIOHHHMX €JIEMEHTIB BHUKOHYIOTH Yy  HACTYIHIH
MIOCJTiTOBHOCTI:

1) PysoH eJeMeHTIB JHUIIA YKIA[AI0Th Ha MiATOTOBICHY MiJCTaBy
pe3epByapa 1 pO3TrOpTalOTh Yy TMOCTIAOBHOCTI BHU3HAYEHIN IOJIOXKEHHSIM
€JIEMEHTIB y PYJIOHI.

BukoHytOTbCS OIHOOIYHI HAMYCKOBI 3'€THAHHS IOJOTHHUIN MIDK
c00010 3BapHUMH TPAKTOPAMH T (IIFOCaMHU.
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2) 3 Kparo OHUINA HA MOKIAAHANA JUCT (I KpaIloro KOB3AHHS
PYJOHY IO AHWINY MPH PO3TOPTaHHI) CTAaBIATh PYJIOH OIYHOI CTIHKH
pe3epByapa.

Pynon po3BepTaroTh J1€6iJKOI0 YK TPAKTOPOM 3a JOMOMOTOIO TpOCa.
B Mipy po3ropTaHHS HIKHS Kpaiika pyJIOHY HPHUTHCKAEThCA O YIOPIiB
HONEPeTHbO MPUBAPCHNX Y3/I0BXK KPAWKM JHUIIA I MPUXOIUTIOETHCS JI0 IIHX
YIIOpIB.

3) BepxHio  KpallKy pO3TOpPHYTOi YaCTHHH  OIYHOI  CTIHKH
3aKpIILTIOIOTH YCTAaHOBKOIO EJIEMEHTIB IIUTOBOI TOKPIBII 3 HACTYIMHHUM
MOHTa)KEM KiJTbIIEBOT ITOLIAIKH.

[Ticns wporo 3aBaprOlOTh MOHT@KHHHA CTUK Oi4HOi  CTIHKH
pe3epByapa, TOMY IO KiTBIIEBUHN MIOB, 110 3'€THY€ OI9HY CTIHKY 3 JTHUIIEM,
BUKOHYETBHCS TIPH IIUTKOM 3aBapeHOMY JHUII, TO MOXIIMBE CITy4yBaHHS
JTHUINA YHACTIJIOK YTPATH CTIHKOCTI.

ToMy peKOMEHIYeThCS TPH PO3BOPOTI EIEMEHTIB JHHINA HE
3BapIOBaTH iX KOPCTKO MiX COOOK0, a BHKOHATH 3'€HAHHS TIJIBKH Ha
NpUXBAaTyBaHHSAX. A TICNIs YCTAaHOBKM W OCTaTOYHOTO IPHBapIOBaHHS
Oi4HOI CTIHKM 10 [HUWIIA IIi TPHUXBAaTYBaHHS BUIANAIOTH, XIJIOYHH
3a0MparoTh i pOOJIATH OCTATOYHE 3aBAPIOBAHHS JHHIIA MiXK COOOIO.

2.4.2 TexHoJ10Tisl BUTOTOBJIeHHA cepUYHUX pe3epBYyapiB

a 0 B
Pucynok 2.4 — Cxemu po3kporo chepuiHuX pe3epByapiB
IIpu po3kpoi chepuyHUX pe3epByapiB 3a CXEMOIO a) METIOCTKH
OJIEPXKYIOTh XOJIOHUM BAJIBIIOBAaHHAM 3a JOIOMOIOI0 0araToBajibLEBOTO
CTeIialbHOrO0 CTaHy, a 3a cXemMamu 0) i B) 3a JONOMOTIOI Taps4oro
HITAMITYBaHHS.
Bepxni Banuku MaroTh O0oukonoaiOHy ¢opmy. [[Ba HWKHIX 1 onuH
BEPXHIH BAJIMKK € 3rMHAIOYUMH, 1HIII, 110 KaIiOpyOTh.
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[epen BanbLIOBaHHSAM BUITYCKAaIOTh PO3BEPCTKY IEIIOCTKA.

Tak mns cdepudnoro pesepyapa obcsaroMm 2 THC. M, 3arorisio
MepiaiaTbHOTO MENOCTKa 30UparoTh 3 3-X JUcTiB po3mipom 2000-7000 MM
i KOPOTKMM IIapoM, i 3BaproroTh mia (mocom. Bupizky posropHeHHs
POOIISTH 1T HAKIIQAHOMY IIa0JIOHI-KOIIIPY.

OCKUTBKH, OTPHMaHI TENIOCTKH TEPEeBHINYIOTh PO3MIpP PYXIHBOTO
CKJamy, Ti Micisl BajJbLIOBaHHS pO3pi3aloTh Ha 2 YAaCTHHHU W YKJIAAaroTh
OITYKJIICTIO BHU3 JIJIS TIEPEBE3EHHS IO MICIIT MOHTAXY.

Cdepuuni pesepByapu rasroipaepu MicTkicTio 600 M® 3BHuaitHO
MOHTYIOTB 3 2-X MiBKYJIb, 10 30MPalOTHCS HA CTEH]II KOHAYKTOPA.

VY 3ajexHOCTI Bil CXeMH DPO3KpOI0 MpuiioMu 30MpaHHA miBchep
MOXyTh OyTH pi3Hi. s BapianTa ©) HamiBOHWINA 3aKPITUTIOIOTHCS HA
coeljajgbHUX CTIMKaxX CTEHIaxX.

[MemtocTkN HUKHBOI MiBCEpU MONAPHO 3BAPIOIOTH Y OJIOKH TYT Ke
Ha MOHTaXi, aBTOMaTHYHUM 3BapIOBaHHSIM IIif] (PIIFOCOM Ha crieniaTbHOMY
CTeHNI Kadyajlli, YCTAaHOBIEHOMY Ha CKJIaJaJbHOMYy CTE€HIOl B
NPOCKTOBAaHOMY IIOJIOKEHHI OJHOIIAPOBHM WIBOM Yy pydyHy. HibkHio
niBc(hepy BCTAaHOBIIOIOTH HA THMYACOBY OTIOPY.

30MpaHHS 3aKiHUy€TbCS PYYHHM OJHOIIAPOBHM 3BapIOBAHHIM
3aMHUKAI04Oro 1IBa.

2.4.3 TexHoJ10Tisl BUTOTOBJICHHS NMOCY/IMH, NPALIOIOYHUX Mil THCKOM

Ilpy BUrOTOBIIEHHI MOCYIWH MPHUXOAMUTHCS POOHMTH IMPSIMOIIiHIMHI,
KIUJIbIIEBI 1 prrom LIBH, $SIKI Yy 3aJIe)KHOCTI BiA TOBLIMHU CTiHOK
BUKOHYIOTBCSI KOXKHi 31 CBOIMH CHEHiaIbHUMH MPHAOMaMH 1 BiJIIOBITHO
3aCTOCOBYETHCS Pi3HE OCHALICHHS.

IlIBu TOHKOCTIHHMX TOCYAMH (0 1m0 4 MM), SK TMPaBUIO,
BUKOHYIOTBCS B CEPEIOBHIII 3aXUCHHUX Ta3iB. 30MpaHHS PEKOMEHIYEThCS
NPOBOJIMTH B 3aTUCKHUX MPHUCTOCYBAHHSIX 1 MPH IIbOMY HAIIHHUI TPUTHCK
y KpaiiKkax, II0 3BaplolOTbCs, y MiAKIAALI, JO3BOJIIE BUKOHYBAaTH
0JTHOOIYHE 3BapIOBAaHHS B IPUCTOCYBAaHHI 0€3 MPUXBATYyBaHHSI.

[Tpu 30upanHi 1 3BaproBaHHI MPSIMOJIHIMHAX MIBIB MiX JUCTAMH i
MOJOBXHIMHU [IBaMU OOMYaHKH PIBHOMIpHE 1 IiJIbHE IPUTUCHEHHS KPaioK
JI0 TiAKIAAKA 301HCHIOETHCS IPUTUCKHUM MIPUCTOCYBAHHSIM.

3ycumnst nputucHenns 300-700 H ma lcMm nmoBkuHM mIiBa i
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CTBOPIOETHCS TiApo- ab0 IMHEBMATHYHHM MPUCTPOeM. [lpm 30mpanHi i
3BapIOBaHHI TIIOJOBXKHIX CTHKIB OOWYalOK TMIiJCTaBH TIPHUCTOCYBaHb
BUTOTOBJIAIOTh Yy BHII KOHCTPYKIii. [lomOBKHI 1B BUKJIMKAIOThH
MOPYIICHHS 3pa3KiB MPSAMUX 0OMUYANOK 1 3MEHIIICHHS] KPUBU3HHU B 30HI I1Ba
B TIOTIEPEYHOMY TIepepi3i.

Jlns  BUNpaBNCHHS TaKWX 3BAPHUX  KOHCTPYKIIHA  IIMPOKO
BUKOPHCTOBYETHCS MPOKaTKa poirkamu. [Ipy BUKOHAHHI KUTBIIEBUX CTHUKIB
TOHKOCTIHHUX TOCYAHMH 3 MaTepiajiB MallOUyTIMBUX IO KOHIICHTPATOPIB
HAIpyT OIMPOKO BUKOPUCTOBYIOTH IMIAKIAIAHI KUTBIA, SAKI 3aJIAIIAIOTHCS
TCJIsI 3BAPIOBAHHS, 1110 3HAYHO IMOJIETTITYE TPOIIeC 30MPaHHSI.

A_’I A-A

pammmen = —ﬂ —
Pucynok 2.5 — Xapakrep aedopmartiii 000JI0HKH MO3A0BKHBOTO IIBA

OpHak Juis  psAAy BHUCOKOMIIHMX MarepiajiB Takud MpUHOM
BUSIBIIIETHCSA HENPUMHATHHM, 1 B IIbOMY BUIAKy KUJIBLIEBI CTUKH 30UPalOTh
1 3BapIOIOTh Ha 3MOMHUX MiKIIaKaX PO3TUCKHUX KiJIelb.

Onnak Tpeba BpaxoByBaTH, HI0 4epe3 MiAIrpiB Kpaiok mepen
3BapHOI AYTH KpalKH PO3IMINPIOIOTHCS 1 BIIXOAATH Bif IMiIKIATHOTO KiJIBIIST
B paliaJIbHOMYy HampsMKy, LI0 MOXeE NPHBECTH A0 3CYBY KpailoK, IO
NPUBOJIUTH JI0 YTBOPEHHS nedopmallii "OyanHo4dOK".

Y TOHKMX MOCyIWHAx, MPAlOIOYMX MiJ THUCKOM, 3CYB KpauoK y
CTUKOBOMY MBI - HeOe3lMeuHuii KOHIEHTpaTop. ToMy HEoOXiIHO
3aCTOCOBYBATH BCi MipH IS 3aII00ITaHHS W YCYHEHHS Ie(heKTy.

Jlisi IPUTUCHEHHST KpalOK MOYKHA 3aCTOCOBYBATH 30BHIIIHI CTSDKHI
CTPIYKH, OJHAK 1X MPUXOJUTHCS PO3TALIOBYBAaTH Ha AESKiM BiAcTaHi BiJ oci
CTHKY, 1 IEpeMIiILIeHHs KPaloK 3armo0iraeThcs JIMUIIE YaCTKOBO.

binpm ehexkTUBHHM € TNPUTUCHEHHS KpaloK 10 PpOIUKIB, sKi
MIJKIaAI0ThCSA, 1 MEPEKOUYYIOThCS IO TMOBEPXHI CTHKY 0€310cepeaHbo
nepes 3BapHOIO IyTOl0.

[MpuTHCck He Jae MOXIMBOCTI KpalKaM BiJIipBaTUCS BiJI TOBEPXHI
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T IKIIATHOTO KUTBITT B MICIT 3BapHOTO 3'€ THAHHS.

st 3BaproBaHHS CTUKY OOMYaiOK MOYKHA BHKOPHUCTOBYBATH TaKOX
CXeMy, MpH SKiii CTHK BHUKOHaHWH 3 ycepenuHi oOudaiiku. Y mpomy
BUTIAJIKy 30Ha KUIBIEBOTO INBAa OXOIUIIOETHCS TBEPAUM OaHAAaXeM, IO
00epTaeThCs IPH 3BAPIOBAaHHI Pa3oM 3 BUPOOOM.

Jedopmariss Big KUIBIIEBOTO IIBAa IS OUIBIIOCTI MarepiamiB
3MEHIIy€e JiaMeTp oOWyaiiku 1 med AeeKT JIETKO YCYHYTH MPOKAaTKOO
POJIHKIB.

Oco0nmBy yBary NpPHUXOOUTHCS MPHUUMATH 10 KOHCTPYKTHBHOTO
oQopMIIeHHS 1 TEXHOJOTTYHOTO BUKOHAHHS 3aMHKAI0UOTr0 KiJIbLIEBOTO IIIBA.

[Tpu HasBHOCTI Ma30BUX OTBOPIB UM MATPyOKiB pi3HUX PO3MIpiB B
ycepearHy MOKHA BBECTH PO30ipHE Kilblle H y IIbOMY BHUIAJIKy OIHOOIUHE
3BapIOBaHHS IIBA BUKOHYIOTh Ha 3WOMHIM MigKIaalll 3a 3BUYAWHOIO
TEXHOJIOTIEIO.

3amavya yCKIAQOHIOETHCA, SKIIO BUXiJHI OTBOPY Malli, 1 IMiIKIIaaHEe
KITbIlE, 10 3aJUIIMIOCS € 3aHAATO BY3bKHM 1 HOTO BHKOPHCTOBYBATH HE
MOYKHa, TO TPHUXOJUTHCS OOMpAaTH OAHOOIYHE 3BApIOBAHHS y BUCSUYOMY
MIOJIOXKEHHI.

Ilocynuan 31 criHkamu cepenHboi ToBmuHU (10 40 MM) 3
HU3BKOBYTJICIEBUX 1  HHU3BKOJETOBAaHMUX  CTajed  3aCTOCOBYIOTh
BUTOTOBNECHHS 13 A®D3, mocyauHH, OO0 TPalOTh B arpecUBHUX
CEPEeIOBHINAX, BUTOTOBISIOTH 13 XPOMOHIKEIIEBUX 1 1HIIMX CIUIABIB SK 3a
noromororo AM3, Tak 1 aproHOIyroBOro.

YacTo 3acTOCOBYIOTH il iX BHUTOTOBJICHHS CTaJeBi JBOLIAPOBI
MWIHIPAYHI TIOCYWHHW, 3BUYAaifHO BUTOTOBIEHI 3 JBOX OOWYAiOK i
HamiBc(epuyHOro ¥ emnTudHoro AaumE@a. OOWYaiiKu BaJbIIOIOTHCS 3
JUCTAa YU 3 KAapTH JIMCTIB MPH PO3TAllyBaHHI 3BapHOTO IIBa Y3JIOBXK
YTBOPIOIOYHX.

Juanma abo 3BaprolOTECS 3 OKPEMHUX IITAMIIOBAHUX TENIOCTKIB, a00
MITAMITYFOTHCS IIUIKOM 3 JIMCTa, YW 3i 3BapHOi 3aroTiemi. Iliaroroska
kpaiiok min EIII3 a6o mexaHiuHO, 400 ra3opi3Koro.

30upaHHst 1 3BaproBaHHS UWIIHAPUYHOI YACTHHU MOCYIUHH POOIATH
Ha posmkoBoMy cTeHnil. Ilo3moBxkHIA CTHK OOMYaiiku 30MparoTh Ha
NPUXBATYBaHHSIX 32 JIOTIOMOTOO TMPOCTHX CTSHKHUX TMPUCTOCYBAHb.

BurorosnenHs nuiniHApUYHOT YacTHHU OapadaHa i3 ABOX 0OW4aioK
nopxuHor0 11200 MM i3 gBOMa momoOBXkHIMH mBaMu 3BapHuUME EIII3.
[TocnigoBHICTD OMepariii:

1) mnpuiiMaHHs i pO3MiTKA JIHCTA;
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2) BHpi3Ka 3aroTiBji HAIiBOOMYAMKY ra30pi3KoI0;

3) rapsye mTaMIyBaHHS HAMiBOOMYAaWKH BHPOOJSIETHCS TIPH
1050 °C na mpeci 3ycumisim 8000 T y Tpu npuiiomu:

a) miarioka 0,5 pazgiyca mBa;

0) BUIAJICHHS OKAJWHHU 3 MATPHIII 1 3aTOTIiBIIi;

B) TMOBHE IITaMITyBaHHS 3 BUTpUMKOIO Tipu 3ycwiuti 3000 T;

4) o6poOka KpaWoK TOJOBXKHBOTO CTHKY I 3BapiOBaHHA 1
3aUYUIICHHS CTHKY;

5) 30upanns nHaniBoOnuaiiku mig EIII3 i3 3acTOCYyBaHHAM KJIHMHIB i
wiomo0;

6) mnpuBapKy BXiITHHX 1 BUXITHHX IUTAHOK, TEXHOJIOTTYHHX IUIAHOK i
IJIAHOK CBIJIKIB;

7) EII3 cTUKIB MOJOBXHIX IIBIB BUKOHYEThCS Y BEPTHKAIbHOMY
NoJOXKeHHI aBToMaToM. A-372® moxe 3BaproBaTé MBU 10 12 M. 3HATTS
BHUXIJHHX 1 JOJaTKOBHUX IIJIAHOK;

8) miapi3zyBaHHs nMpodisniB 00MUAHOK Ha TOPII;

9) o00poOka KpaiOoK OOWYANKH 1O 30BHIIIHBOMY 1 BHYTPILIHBOMY
nmiametpi Ha 70-100 MM.

30upanns oOuvaiiky 3 maumamu mix ENI3:

1) 36upanHs gHMINA 3 OOWIANHKOO 3a JOMTOMOTO0 CKOO 1 YCTaHOBKH
BX1IHOI KHIIIEH].

2) EII3 pgauma 3 00WYaiKOW Ha CreliadbHId YCTAHOBIN 3a
JIOTIOMOT010 cremianbHoro aBTomara A-450.

Kontpomns sikocri: 25 % pentren, 100 % - Y3/1.

2.5 BuroroBjieHHSI JOMEHHHUX i IEMEHTHHUX MeYei

Koxyxu noMeHHHX nedeld MaroTh BUCOTY 10 40 M 3 TOBIIMHOKO 24-
43 ™M, marepian - cramp Ct. 3 cm, O09M2AT, 14M2, 15XCH/JI.
3aCcTOCOBYIOTh JINCTOBHM, OJIOKOBUH 1 BEIMKOOIOUHUH.

BeprukanpHi mBHM TpuW  MOHTYBaHHI Koxyxa Bapsate E3ILC,
aBTomMatoM A-681. TopHW30HTaNBHI IIBM 3 BHYTPIIIHBOI CTOPOHH
HamiBaBromatiuuHe B CO; M0 MiIBAPOYHOMY IIBY, 110 BUKOHYETHCS 330BHI.

IlemeHTHI mmeyi.

Koprnyc nemeHTHOT niedi siBiisite COO0I0 CTaIEBUH IWIIIHAD J[iaMETPOM
4,5 m i gosroi 170-230 mM. Ha kopriyc Haca/pKyrOTh OaHJaKHI KIbII,
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yepes sKi el KOPIyC CIUPAEThCA Ha POIMKOBI OMOPH, III0 PO3TAIIOBaHI Ha
Bizcradi 22-24 wm.

Hiamerp Oangaxa 10 6 M 3 TOBIIMHOIO cTiHKU A0 600 MM i Bara
6angaxa go 100 T.

3acTOCOBYIOTECSI 2 CHOCOOM IOCTadaHHS: KOXKHOI oOmuaiiku 3 3
BaJIBIIOBAaHUX JIMCTIB a00 TPYKHOTO-AedopMariiifHoro OJIOKy Kopiryca 3
niamerpom 3-4 M.

IIpu mepmomy cmocoOi 30upaHHsS OOWYakn 3 3 JIHCTIB
BUPOOJIAETECS HA IUTOMAANI, YKPIIUIGHOI HA TMPHUBOJHOMY POJIHKOBOMY
CTeHIi. 3BaploBaHHS 3IiHCHIOETHCS TPAKTOPOM 3 2 CTOPIH MpH TOBLIMHI
MeTairy 24 M, a OUIBII TOBCTI OOMYalky mij OaHaKeM 3 TOBIIUHOK IO
60 mm Bapsitees EIN3. KinbreBi mBu BapaTbes 3 2 CTOpiH. 3BaplOBaHHA
OaHaxa BUKOHYEThCS 3 2 TMOJOBUH 0€3 HACTYMHOI MeXaHiuHOi 0OpOOKH.
3BapIOBaHH$I BCACTHCA MCTOAOM IUIABJICHHA MYHIUITYKA, i JJIA 3HATTA
BHYTPIIIHIX HANpPY>X€Hb 3aCTOCOBYIOTh HACTYIHY TEPMOOOPOOKY: HArpiB
1o 550-600° C 3a momoMororo 3HOMHUX TIedeil 3 BiAOBIAHOIO BUTPUMKOFO
1 YIOBIIBHEHUM OXOJIOJKCHHSIM.

ITpu 2 cnoco06i npyxHBO-AehOpPMOBaHI OONIANKH 3BUTHHSIIOTHCS Bill
KPITUICHb, CTUKYIOTHCS 1 3BAPIOIOTHCS TPAKTOPOM.

2.6 TexHo/10riYHe BUTOTOBJIEHHS 3BAPHUX TPYO

Tpybu nmiamerpom g0 500 MM BUKOHYIOTHCS SIK OE3IIOBHI, Tak i
3BapHi. [lonag 500 MM - Tibku 3BapHi.

CoprameHT TpyO 3 . = 6-14 MM Benukoro xiamerpa, Mm: 529, 630,
720, 820, 1020, 1220, 1420. dosxwuHa TpYO Bix 6 10 24 M, XOJ0BUIT pO3MIp
-12m.

o 3BapHUX 3'e1HaHb NPE'SIBIASIOTHCS HACTYIHI BUMOTH:

— TepPMETHYHICTD;

— PIBHOMILIHICTb JI0 OCHOBHOI'O METaly.

Hns  TtpyOompoBoAiB 3 pobounm THCKOM 15-20 armocdep
3aCTOCOBYIOTH 3BapHi TpyOU 3 HU3BKOBYTIICIIeBHX cTaiew Tury Ct.3. A mist
MaricTpaieii i HeTUIIOBUX TPyOOIPOBOIIB 3aCTOCOBYIOTh TPYOH 3i craneil:
19M, 14XT°C, 14I'H® inmi.

Jlist BUTOTOBJICHHS TPYO BEJIMKHX JiaMeTpiB 3acTOCOBYeThCs A3D.
TpyOu 3 miamerpoM 10 1000 MM BHKOHYIOTHCSI 3 OAHUM IIBOM, a HOHAJ
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1020 MM - 13 MOZOBKHIM YH CIIPaTbHUM IIIBOM.

3actocoBytoThCS 3 THIH (OPMYBaHHS TPYO:

1. Ha BaibLAX 3 HACTYIHUM KaJliOpyBaHHSM IiCIIsl 3BapIOBaHHS.

2.10rammyBanHst TpyO 3 QoOpMyBaHHSM Yy Ipecax i HACTYHHHM
HOMIJIOM y IIpecax YM PO3MIHMPHUAKAX eCIaH/epax.

3.®opmyBanHgs 2 TpyO Ha mpecax, 30MpaHHS 1 3BaprOBaHHS Ha
ecranzepax.

IIpu popmyBanHi TpyO Ha BaIBIIX:

— 00pi3Ka JUCTIB Ha TUCKHOKHUIIAX;

— BaJIBLIIOBAHHSI 3arOTiBeJb Ha 4-X BAJIKOBUX BaJIbLIIX;

— nedopMmyBaHHS B CIIClliaTbHAX CTaHAX;

— 30HMpaHHs MMO3I0BXHBOTO CTHKY Ha MPUXBATYBaHHSX;

— 3BaptoBaHHsA A3® i3 30BHIIIHBOI CTOPOHHU;

— 3BaproBarHg A3®D i3 BHYTPIIIHBOI CTOPOHHU;

— HarpiB 10 920-960° C i rapsue xamiOpyBaHHS Ha BaJbIIX;

— o0pi3Ka i KasiOpyBaHHS KiHIIB TPYO;

— TiApaBiivHi BUPOOYBaHHS;

— 00po0OKa KpaioK i1 3BapIOBaHHS;

— 30upaHHsA 1 3BaproBaHHS TPYO y KJeTi JoBKHUHOI 12-18 m;

— OuuIIeHHS i papOyBaHHS.

®opmyBaHHS B IPUCATKY.

— OYHIIIEHHS JIUCTIB IIITKAMH YH MiCKOAPOOSCTPYMIHHE;

— BWIIPABJICHHS JIUCTIB Yy 7 BaJIbISIX;

— o0pi3ka 1o JOBKUHI;

— QopMyBaHHS B ITpecax;

— 30upaHHs 1 3BapIOBaHHS 30BHILITHBOTO 1I1BA;

— TMpHBAapKa IJIAHOK 1 TEXHOJIOTIYHE 3BapPIOBAHHS KiJellb;

— 3BapIOBaHHs OCHOBHOTO IIIBA;

— 00pi3Ka TEXHOJIOTIYHUX TUIAHOK 1 TOPIIiB TPyOH;

— 3HSTTS OCUJICHHS 11IBa;

— TepMOo0OpOoOKa - HOpMaTi3arlis;

— TipaBiuHi BUNPOOYBaHHS, 30UIbIICHHS Jiamerpa TpyOu Ha 1-
1,2 %;

— yncToBa 00poOKa 1 3HATTS (acok;

— ouHIeHHA 1 papOyBaHHS.
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2.6.1 BupoOHMITBO TPYO Py4HUM 0€e3yNMMHHUM 3BAPIOBAHHAM BCTHK

Y Takuil cnoci® BUTOTOBISIOTHCA Ta30BOJOMNPOBIAHI  TpyOH
niamerpom 8-114 mwm (1/4 - 4 groiimis) 6 = 1,8-5 mm.

Cxema TeXHOJIOTI9HOTO MPOIIECY:

1. 3arotiBni € rapsyekaTaHUM IITPUIICOM 3 MaJOBYTJIEIICBOI CTai,
IO MIOCTABISIETHCS B PYJIOHAX, PO3MOTYETHCS 31 BUAKICTIO 10 200 M/XB Y
crerianbHOMy  po3MoTyBaHHI giamerpom 700-1600 MM, B HbpOMY
3HaxoauThCs 10 300 M mTpHIca.

2. llepemniii KiHeup IITpUIICA  3aJA€ThCS B NPaBHIBHY
JIeB’ ITHBAJIBIIEBY MAIIMHY, /1€ BiH BUIIPSIMIIIETHCS 1 YACTKOBO OYHMIIAETHCS
BiJI OKAJIMHU.

3. 3BaproBaHHA KiHI[IB HITPHUIICA HA CTHKOBIH MallIWHI MOTYXHICTIO
150-200 xBr.

4. HarpiBaHHS IITPHUIICA B TI€Yi, TP IEOMY KPaKH po3irpiBatoThCsA
10 OLTBII BUCOKOI TeMIIEpaTypH 3a paxyHOK IoJiadi KOKCY YU MPUPOIHOTO
rasy. Skuro mrpurc mae temmepatypy 1280-1320° C kpaitku Ha 40-80° C
BUIIIE.

5. ®opmyBaHHA i 3BaploBaHHA TPYOW 3i IITpHIICA B CHEMiallbHUX
(dhopmyBanbHuX craniax. DopmyBaHHs BUPOOISIETHCS Ha BaJIKaxX AiaMETPOM
250-400 MM 3i mBuakictio 100-300 M/xB. 3BaproBaHHS 3IiHCHIOETHCS
OOTHCHEHHSIM BaJIWKiB, Temreparypa miaBumyerbcs 10 1500-1520 °C,
HUISIXOM 00yBaHHS X OBITPSIM.

6. Pizanns TpyO Ha MipHi JOBKXWHH 3 TOYHICTIO 10 50 MM.

7. IlnaBmeHHs, TOpIiBKA, TiAPOBUIPOOYBaHHS, Hapi3aHHA Pi3bOH,
HaBepTKa My(T. BupoOnserscs Y3/l 3 aBTOMaTHYHOIO pericrpa Ii€ro
neeKTiB.

2.7 BuroroBJieHHsI MOCYAMH i anapaTiB 3 IBOIIAPOBUX CTaJIei

B HaTOXIMIYHIH, eHepreTUyHii, LEJTI0JI03HO-TIATIePOBIH
NPOMHCIIOBOCTI  OOJNIafiHAaHHS ~ eKCIUTYyaTYeTbCss B TEXHOJOTIYHUX
CepeIoBHIIaX, [0 MAalTh BHCOKY KOPO3iMHY AKTHBHICTb, K4 BHKJIMKAE
HEOOXITHICTh 3aCTOCYBaHHS CIEI[iaIbHUX BUCOKOJETOBAaHMX CTaNeh 1
cruaBiB. B 1ux ymoBax palliOHaJIbHO 3aCTOCOBYBAaTH JBOIIAPOBI CTai
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(6imeranwm), IO JO3BOJATH OMIAJINBO BUTpPAUyBaTH Ae(IIUTHI MaTepialn
pH 3a0e3meueHHI HeoOX1MHOT HAIiHHOCTI 1 TOBrOBIYHOCTI 00JTaTHAHHS.

BuroroBnenHss mocyauH i amapaTiB 3 OiMeTanmiB Mae WUTHH psfg
0COOJIMBOCTEW Yy TIOPIBHSHHI 3 MOHOJITHHMH CIUIaBaMH, IO HEOOXiTHO
BpPaxoOBYBaTH MPH PO3pOOIll TEXHOJOTIYHWUX OIEepamid pi3aHHA, THYTT,
BaJIBITIOBAHH, 30MpaHHsl, 3BaproBaHHs i TO.

2.7.1 BupoOHMITBO ABOLIAPOBHUX cTAeH

3aco0u BHpPOOHUIITBA: MAKETHA MPOKATKa, BUOYXOM, HAIUIABICHHS,
JMBapHE TIaKyBaHHS.
CTPY’)KKa, OUHIIICHHS, MAIICHHsI HAIIATHPEM

ByTJICIEBA CTAITb MaIlleHHs] MarHE3UTOBUM ITOPOIITKOM

Pucynok 2.6 — IakeTHwii crIOci0 OTpUMaHHs OiMeTany

Jo HeoOximHO1 TOBHIMHM, OOpi3alOTh IO TEPUMETPY, BiIIIAIOTH
BiiJUTMBKY 1 OYMIIAIOTH MTOBEPXHIO ILIAKYIOYOTO MIapy.

PisHoBHIM JnmMBapHOTO 3aco0y: 3aJMBKa JIBOX IUIACTHH 3
KOPO3iMHOCTIMKOI cTami A OTpUMaHHS TaKeTy 3 JBOX OiMeTalleBUX
3aroTiBells a00 TPHINAPOBOI CTAJM; 3aJHMBKAa PiTKOTO KOPO3iHHOCTIHKOTO
CIUTaBY Ha TBEPJy MOBEPXHIO BYIJICHEBOI CTalli 0€3 BUJIMBHUII (KOJIHOPOBI

Pucynok 2.7 — Cxema 3BaproBaHHS BUOYXOM
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2.7.2 JIBomiaposi cTaui - y BUai JUCTiB, cMYT, TPYO, COPTOBOIO i (hpacoHHOTO
MPOKAaTY, IPOTY

B CPCP Buroronsmucs OiMmeTainesi iucty noHaa 40 croinydyeHb
OCHOBHOTO 1 TUTAKYIOYOTO MIAPiB CYMapHOIO TOBIINHOO Bix 4 10 100 MM,
mupuHOo 1200-2800 MM, mosxkuHOI0 2000-9400 MM.

IMocrayanns apomapoux juctie mo JECT 10885-75. OcHoBHuit
map —BCt3 cn, 20K, 16I'C, 09I2C, 12MX i 12XM. Jlns miaKyx4doro
rapy HaHOUTBII MIMPOKO BHKOPHCTOBYIOThCa ctam 08X13, 08X18HI10T,
12X18H10T, 10X17H13M2T, 10X17H13M3T, 08X17H15M3T; cmnaBu
Ha 3ali30HiKeNneBili 1 wHikenesBi ocHoBi 06XH28MJ/T, XH65MB,
XH70M®, XH78T; xompOpoBi MeTalmd - MOHEINb, HIiKeNb, THUTaH, Milb,
JaTyHb.

Tabmuus 2.1 — Po3mipu nuctiB 1uis BurotoeienHs oimerany (TY14-
1-2667-79)

Mapxka Oimerary Oy Posmipu nuctis, MM
MM Osar b 1
Ct3, 16I'C, 09I'2C+ |5 20-100(1000 3000-4600
08418H10T 6 28-100{1000-1300
7-8 60-100{1000-1300
Ct3, 16I'C, 09I 2C+ |5 20-100(700-1000 |3000-4600
tutan B10 6 28-100 3000-4600
7-8 60-100 1800-4600
Ct3, 16I'C, 091 2C+ |5 20-100(700-1400 |3000-4600
Mige Ml 6 28-100 3000-4600
7-8 60-100 1800-4600
Ct3, 16I'C, 09I'2C+ [5-6 34-100{600-800 1800
natyHsb J163 7-10 ]60-100
20K, 16I°C, 09I"2C+  [4,5-6,5(<65 1500-2800|3000-4800
12X18H10T, 5,0-7 (<70
10X17H13M2T, 6-8 <80
10X17H13M3T 8-10 (<110
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2.7.3 3acTocyBaHHs ABOLIAPOBUX cTajeil y BUPOOHUITBI mocyuH i anapariB

Oco06mMBOCTI KOHCTPYIOBAaHHS OiMeTaneBUX MOCY/IHH 1 anapaTiB

MOoIIMBICTh 3aCTOCYBaHHS JIBOILIAPOBHX CTajell BU3HAYAETHCS, B
OCHOBHOMY, iX 3BapIOBaHICTIO. TeXHOIOTiYHI OiMeTanH, CKIIagaroThCs 13
3aJJOBUILHO 3BapIOBaHUX MiX COOOI0 METalliB, MOXYTh OyTH 3aCTOCOBaHi
NPaKTUYHO 151 OyIb-IKUX KOHCTPYKIIN MOCYAMH 1 amapaTiB.

3actocyBaHHS OiMeTaliB, TUIAKYIOUHI ImMap SKUX NTPAKTHYHO HE
3BAPIOETHCS 3 OCHOBHMM INAPOM 3aco0aMM 3BaprOBaHHS IJIaBICHHAM
(ctamp + THTaH, CTaNh + TaHTAJ, CTadb + HiIOOil) BUMaraloTh 0COOJIMBOTO
MiIXO0My 10 KOHCTPYIOBAaHHS 3BAPHHUX BHPOOIB.

Ilocynuan 3 1wmx OiMmeTadiB TOBWUHHI BiAPi3HATHCA TPaHUIHO-
MOJJIMBOIO TMPOCTOTOI, MaKCUMAaJIbHUM OOMEXKCHHSM KIUIBKOCTI BBOJIB
yepe3 koprnyc (IUTyuUepiB, JIOKiB, marpyokiB i T. na.). Koucrpykuis
MOCYIMHU a0o amapary MOBHHHA, SK TMPaBUJIO, 3a0€3MeTyBaTH MOXKIIHBICTh
BUKOHAHHS 3BapHUX CIIOTYYEHb 3 IBOX CTOPIH.

Mae OyTH pamioHaqbHEe BUKOPUCTAaHHS OiMETaIeBUX KOHCTPYKIIN 3
MOHOJITHAMH JAeTaIsIMH (TaTpyOKH, IITYHEpH 1 JIOKH, (IIaHIl, KPHIIKH,
TPYOHI PENIiTKH).

BiMeTanu 3 HEBEMMKOIO TOBIIMHOO IUIaKyroudoro mapy (1,5-2,5 mwm)
HE PEKOMEHIYEThCS Uil POOOTH B YMOBAax, KOJM IIBHUAKICTH KOPO3il
nepeunrye 0,1-0,3 wmwm/pik. [mst Oimeramy 3 OifbIIO TOBIIWHOO
wiakytouoro mapy (JJECT 10885-75) mpubauzno 20-30 MM mpu BEJIUKii
HIBHJIKOCTI KOPO3ii CJIiJI BpaXOBYBaTl YMOBH POOOTH.

He pmomyctuMo 3acTtocoByBaTH [BOLIApOBI cTayi it poOOTH B
CEPeIOBHINAX, BUKIMKAIOYHMX JIOKAThHI BHIU KOpO3il (MITHHT, HOXOBA
kopo3isi, MKK). [Ticisa miciieBoi Kopo3ii I1akyrovoro mapy MoXe HacTaTu
MIBUJKE PyHHYBAaHHS OCHOBHOTO LIapy.

IIpaBuna [lepkMicKTeXHaA30py HO NOCYAMHAM HE BUCYBaE Oyab-
SKHX OOMEXEeHb II0 3aCTOCYBaHHIO JABOIIAPOBUX craneil. OOmacth ix
3aCTOCYBaHHS 10 t i p BU3HAYAIOTHCS MarepiajjaMu OCHOBHOTO IIapy, 1O
SKOTO TOJAIOTHCA PSIJ BUMOT 110 MEXaHIYHUM BIIACTHBOCTSIM.

Temmepatypri ymoBu 3actocyBanHs craneit (OCT 26-291-79) s
MOCY/IUH 1 arnapariB 00'€KTiB KOTJIOHAA30DA.

3BaproBaHHS MOJOBKHIX 1 KUTBIIEBUX CTUKIB TIOCYIMH 31 CTIHKaMH i3
CEepeHBOI0 TOBLUIMHOIO BUKOHYETHCS, SK IIPABUIIO, 3 IBOX CTOPIH.

BukoHaHHS TepIIOro Imapy y BHCSYOMY IIOJIOKEHHI BHUMarae
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TOYHOTO 30UpaHHS W OOMEKYEThCS BEIMYHHOIO 33a30py MO YCbOMY IIBY,
TOMY POJIMKOBI CTEHAW 3BUYANHO OOJNAJHYIOTH (DIFOCOBHUMH TOIYITKAMHU,
IO T03BOJISIE HE 0OMEKYBATH KOPCTKO 330D MO CTHKY.
TexHoOTisI BUTOTOBIICHHS OapabaHa KoTIa.

TexHoNoriyHa cXeMa BUTOTOBJICHHS:

— BHTOTOBJICHHS JTHUIIL;

— BHTOTOBJICHHS 00MYAHOK IMUTIHAPUIHOI YACTHHH;

— 30upaHHS 1 3BaprOBaHHS IITIHIPUIHOI YACTHHH;

— 30upaHHs 1 3BaproBaHHS IIWIIHIPUIHOT YACTHHH 3 THUIIAMHU;

— TepMooOpoOKa;

— CBepJUICHHS OTBOPIB i IPUBApKY JeTajiell apMarypu;

— TepMooOpoOKa (BUCOKA BiITYCTKA);

— TiApaBiiyHi BUNPOOYBaHHS;

— 00poOka, papOyBaHHs | MapKIPYBaHHSL.

3190

b o

- - -
2L 17

LYoy

-—

thos =320 °C, Ppos =110 aT™m., MmaTepian — ctans 22K
Pucynok 2.8 — Cxema GapabaHa KoTna

BuroroBneHHs THHLIL:

a) npuiiManHs smcra 140 mm 31 crami 22K. Posmitka 3arotieii
nmiamerpom 2400 mMM;

0) BUpi3Ka 3aroTiBii MO PO3MITII Ta30pi3aHHIM. 3aCTOCOBYETHCS
pi3ak 3 HUPKYJILHUM IPUCTOCYBAHHSIM;

B) HarpiB JIMCTA IiJI IITAMIIOM y TIeUax BiAMOBIAHO 10 rpadika (puc.
2.9):
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Pucynok 2.9 — I'padik HarpiBy JUCTa TIiJT IITAMIIOBKY

r) mrammnyBaHHs i3 3ycwuisiM 100 Tuc. TOHH;

Il) pO3MiTKa, 3aCTOCYBaHHS ra30pi3aHHs;

e) MexaHiuHa oOpoOKa KpaioK Mij 3BaplOBaHHA Ha KapyceJIbHOMY
BEpCTAaTi;

’K) MexaHiyHa 0oOpoOKa OBaJbHUX OTBOpIB Mig Ta3 Ha
KOTIIOBaJIbHOMY BEpPCTATI.

BuroroBnenns mmiiHApUYHOI YacTWHW Oapabana kotna. IcHye 2
TEXHOJIOT1].

s A3®: nuwiiHIpUYHA YacTHHA BHTOTOBISIETHCA 3 4 0OMUaiiok
nopxkuHoro 2000 mm. Koxkna oOuvaiika BUTOTOBISETBCA 3 OJHUM
MOMOBKHIM IIIBOM, 3aCTOCOBYETHCS OaraTomiapoBe 3BaplOBaHHS i
(harocom.

1 TIlpwiimMaHHS THCTA.

2. I'a3oBe pi3zaHHs MO PO3MITIIi 1 PO3YHIIICHHIO TpaTa.

3. HarpiBanust 3arorisii g0 1000° C.

4. BanpiiBka j1ucta B 00MYaiKy 13 3230pOM Ha BaJbIIsIX.

5. O0pobKa KpaioK MOJTOBKHBOTO JIUCTA.

6. JloBalnbIliBKa.

7. 30upaHHs Ha TUMYACOBHUX ckoOaxX. CkoOa BCTAaHOBIIOETHCS Yepe3
4000-5000MM 13 30BHINTHBOI CTOPOHHU PUBAPIOBAHHAM E€JIEKTPOJIAMH THITY
3-42A.

8. BuganeHHs oKaJIMHH.

9. 3BapioBaHHs BHYTPIIIHBOTO ITiBAPOYHOrO IIIBA HAMiBABTOMATOM
ud BpyuHy B 2-3 mapu 3 momepeadiM mimirpiBom 200-250° C, i3
3aCTOCYBaHHSM elleKTpoja I-42A.

10. BujaneHHs TUMYacOBHX KpIIUIEHb i3 30BHINIHBOI CTOPOHH U
0CTaTO4Ha po3po0Ka KpaloK Ha CTPYraJlbkHOMY BEpCTaTi.

11 A3® ocuHoBHOro mBa 30BHI 18-20 mpoxomamu 3 MONEpeTHIM i
cymyTtHiM migirpisom 200-250° C.

12. 3HATTS MOCUJICHHS 13 30BHINIHKOT 1 BHYTPIIIHEOI CTOPOHH IIBA.

13. KanibpyBanus oOM4aiiki Ha JINCTO-MArHiTHUX BaJIbIISIX.

14. KoHTpOIb SKOCTI OOMYANKH, 1110 BUTOTOBIISIETHCS:
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a) 30BHINTHIN

6) Y3K-100 % miBiB

B) pertrenorpadis - 50% msiB

15.00po0Oka kpaliok TO TOPIEX OOWYAMKH TIO 30BHINIHBOMY 1
BHYTpIIIHbOMY AiameTpi Ha rimbuny 70-100 MMm.

30upaHHs 1 3BapIOBaHHS MWIITHAPUIHOI YACTHHH OOMIANKH.

1. Onepartiiine 30upaHHs 00WYAOK MiXK COOOK) BUPOOISETHCS HA
POIMKOBOMY CTEH/Ii 32 IOTIOMOTOFO KiJIeIlb 1 CTSKOK.

2. IlinBaproBaHHs 330BHI B 2-3 mapu enekTpomamu D-42A.

3. OOpoOmeHHs KOpeHs IIBa ITHEBMO3YyOWJIOM, TOBITpSHE
ra3opi3aHHs 11Ba, 3a4UILEHHS 111Ba BiJ rpaTa.

4. 3BaproBaHHS ycepeanHi MiIBapOYHOrO IIBA BPYYHY EJIECKTPOIAMHU
3-42A.

5. ABTOMaTHYHE 3BapIOBaHHS OCHOBHOIO IBa Tia (hIFOCOM,
3BapIOBaHHA OaraToIapoBe 10 TOBHOTO 3alIOBHEHHS MPOIIAPKY.

6 KoHTponb sIKOCTi 30BHINTHHOIO OOMIipIOBaHHS, IPOCBITyBaHHS /10
50 % xinpreBux msiB. Y3K- 100 % mBiB.

8. KouTpons nmniaapudHoi yacTuHu OapabaHa B rapsiaOMy CTaHi.

30vpaHHA 1 3BaprOBaHHS [ITIHAPUIHOT YACTHHH 3 THUIIAMH.

1 3aBaputu 2-3 mapu 30BHI BpyUHY elleKTpoaamMu D-42A.

2. A3®D 0CHOBHOIO I11Ba 70 3alI0BHEHHS.

3. OOpoOeHHs KpaloK I1Ba THEBMO3YOHJIIOM.

4. TTinBaproBaHHs Bpy4YHY KOPEHS IBa 3 BHYTPIITHBOI CTOPOHH.

5. KoHTpoJib SIKOCTI.

6. YcyHeHHs Je(eKTiB.

TepmooOpobka OapabaHis.

Pexxum Hopmamizamii: HarpiB go 900-950° C, BuTpumka 3
po3paxyHky 1,5 xB. Ha 1 MM TOBIIMHH, OXOJO/KeHHs 3 Tiiudto 10 300° C,
Hajali Ha oBiTpi. Bei omeparii 3aliMatots 61u3bK0 16 rom.

CBepIeHHS! OTBOPIB.

OtBopu giamerpoM 25-120 MM BUTITHO POOUTH Ta30BUM pi3aHHSIM.
[lonepenHbo BUOMpAETHCS OTBIP 1 Bil HBOTO BUPOOISETHCS pi3aHHS.

TepmooOpoOKka BUKOHYETbCA IJIsl 3HATTA BHYTPILIHIX HampyKeHb:
HarpiBanHs 10 630-650° C, BuTpuMKa 3 XB. Ha | MM TOBIIMHM 1 HACTYITHE
OXOJIOMKEHHS 3 TIUI0.
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2.8 BUpoOHHMIITBO AeTaJiell BasKKOT0 i eHepreTHYHOro MAIIHHOOYTYBAHHSA

B mammuoOynyBaHHI HAWOUIBII XapaKTepHUMH BY3JIaMH 1 A€TaJIIMU
€ KOpITyCH 1 CTaHWHHM, BajH 1 Koneca. [Ipu BUroTOBIEHHI iX B 3BapHOMY
BUKOHAHHI HEOOXiTHAa TOYHICTH po3MipiB 1 (opmu 3abe3medyeThcs, 5K
NpaBUIIO, MEXaHIYHOIO 0O0poOKol. BupoOu Bakkoro i eHepreTHYHOro
MaIIMHOOY/AyBaHHs (CTaHUHI TpEciB, Ballk 1 KoJieca MOTYKHUX TypOiH Ta
1H.) BHUIIyCKalOThCSA APIOHWMH CepisiMHU, 3BapHI BY3JIH MAarOTh 3BUYAWHO
HAATO OLIbIN PO3Mipud 3 TOBHIMHOW ejeMeHTiB q0 100 MM i Bwie.
YacTHM YHIKaJBbHUX MAallMH MOXYTh MaTH TOBIIMHY 10 1 M i ixHe
BUTOTOBIIEHHS B BHJ TOKOBKH YH BHJIMBKA ab0 HEMOXIHBO, abo
HEJOITBHO. Po3urieHyBaHHS TakuX JeTajeil Ha Oinbin ApiOHI BUIMBKHU ab0
MOKOBKM 3HAYHO TIOJIETIIYe BHUPOOHHIITBO, TOMAI TaK 3BaplOBaHHS OYIb-
akux camux Oinpmmx nepetuHiB EI 3acoboM 3BHYaiiHO OCOOIMBUX
YCKJIaHEHb HEe BUKIIMKAE. | 'OTOBI JeTali mepes; OCTaTOYHOI 00pOOKOT0, SIK
npasuiio, MuHatoTh TO.

[Tpu BUTOTOBIICHHI CTAHWH Ba)KKUX MPECIB 3BApIOBAIBbHI CIIONyYSHHS
3BUYAaifHO BHKOHYIOTH IIUIIXOM ITOBHOTO IIPOIUIABICHHS BCI€l TOBIIMHU
eleMeHTy, mo npueaHyerbes (puc. 2.10). Lle mo3Bomse 3 MiHIMAIBEHOO
KOHIICHTPAIIEI0 TPU BIJHOCHO TMPOCTIA MIiATOTOBI[ EIEMEHTIB IIij
3BaproBaHHA. OpHaK BUMaraeTbesi mpoBefeHHs HacTymHoi TO rortoBoro
By311a 200 BUPOOY.

Pucynok 2.10 — 3BapHi 3’€1HaHHS CTAaHUH BaYKKHUX IPECIB
[Ipu BUrOTOBIEHHI JeTaliel BaXXKUX MAalIHH 3aBEPIIATBHUMU
oTepaLisMH € TicIis 3BaploBalbHA TEPMidHA 1 MexaHiuHa 00poOku. Pamu i
CTaHWHM 3 TOBIUMHOIO 3BaproBaibHUX eneMeHTiB > 100 MM, sk mpasuio,
MiJUIAral0Th  TEXHIYHIH 00poOui. Ilpu 1boMy s AeTajiei, 1o
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eKCIUTyaTyIOThCSI B YMOBaX HOPMAJBbHUX TEMIIEpaTyp i BHTOTOBICHHX 3
crajei, mo 30epiraloTh BHCOKI IIacTH4HI BiracTuBocTi B 3TB, MokHA
oomexutrcss nposeneHHAM TO. Ilpu OifbII >KOPCTKHX YMOBax 3BapHY
JeTaigb AJs1 TOJNIMIIEHHS BIACTHBOCTEH 3BapHUX CIIONYyYeHb 3BUYAHHO
nepes BUCOKHM BiIITyCKOM TMiANal0Th HopMaiizamii. To4HICTE po3MmipiB
CTaHWH 1 paM 3a0e3MeTyI0Th HACTYITHOI MEXaHIYHOI0 00pOOKOTO.

XapakTepHUMH TPHUKIAAAMH 3BapHUX BalliB BEJIMKOTO DPO3MIpYy
MOJYTh CITy’)KUTH BaJill BEIUKUX TypOiH. KOHCTpyKIIis BadiB rigpaBIiuHuX
TypOiH TIpocTa - e MachBHa TpyOa 3 omHMM abo aBOMAa (IAHIISIMU.
3aroTiBmo 00MYAHiOK 3BHYAHHO OJCPXKYIOTh KYBaHHSIM, 3aroTiBIIIO
(haHUiB KyBaHHSIM 200 1HKOJM B BHIi CTANbHUX BUIIMBKIB.

M2 MY 7

~—

1 — ¢nanmi; 2 - obuvaiiku

Pucynok 2.11 - Cxema Bana TypOiHu

Tak, Banu np.I'EC BukoHaHi 3 KoBaHMX 3aroTiBeins i3 cram 251°C. Ha
30upaHHs cepeqHboro cruka Nel oOuualika HaJXOAMTh MICIsA YePHETKOBOT
MexaHiuHoi 00poOku 3 mpumyckoM 20 MM Ha HAcTYIHY MEXaHiuHY
00poOKy 1O 30BHINIHBOMY 1 BHYTpilIHbOMY niamerpy. [lpm 30upansi
KiTbIIeBUX CTHKIB Ne2,3 1OBrux BaiiB HEOOXiAHO mepemdavaTd JeSKHid
371aM OCi B MICIISIX CTHKA 3 METOI0 KOMITEHCAIlii HEPIBHOMIpHI MOMepeyHii
ycanku nepumerpa mBa. Tomy 30upans ctuka mia EL3 BukoHyroTh i3
3MIHHUM 3a30poM: 33 MM MiJl KUIICHIO IJIs HaBEICHHS 3BapIOBAIbHOL
BaHHM 1 38 MM B IUIONIMHI, MOBepHEHIH Ha 90° BiJ KWIIEHI B HANPIMKY
ctuka. [licnsi BUKOHAHHS CEpelHbOTO CTHKA, 3BapHI OOMYAKM MUHAIOTh
TO 1 HapaxaloTbCsl Ha NPOMDKHY MexaHiuHy oOpoOky. Ilicma wmworo
BUKOHYIOTh 30WpaHHs 1 3BaploBaHHA CTUKIB i3 ¢uianisimu 1. YuctoBy
MeXaHiuyHy OOpoOKy 3ailicHIOOTH Imicias Hopmamizamii 1 TO. Ilpu
3BapIOBaHHI KUIBLEBUX IIBIB 3 BEJIMKOK IUIOMICI0 MEPEeTHHY IS
3a0e3neueHHs Oe3MepepBHOCTI MPOLECY BHKOPHCTOBYIOTH CIELiANbHY
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HACTAHOBY 3 TOJIOBKAMH IO AyOIIFOIOTh.

Bamu rasoBux i1 mapoBux TypOiH BHTOTOBIAIOTH 3 >KapOMIITHUX
CTajleil, 0 YCKJIaJHIOE OTPUMAaHHS 3aroTiBii BEJIUKOTO pPO3Mipy 3a
JOTIOMOTOI0 JIUTTS 1 KyBaHHsA. ToMy BeNMKiI Bajlil 3BaprOIOTh 3 TOKOBOK
BITHOCHO HEBENMKOTO po3Mipy 1 mpoctoi ¢dopmu. Ilpm po3pobmi
KOHCTPYKII 1 TEeXHOJOrii BUTOTOBIEHHS pOTOpPIB TypOiH OCHOBHHMH
BUMOTaMHU € KOPCTKE OOMEXKEHHS 3BapHHX nAedopmallii ,BHIIPABICHHS
MO3JOBKHBKOI OCi poTOpa 1 OTPUMAHHIM HAAIHHOTO IPOIIABICHHS IIBIB
MIPH OTHOCTOPOHHHOMY 3BapIOBAHHI.

HeoOxigHicTe AOTPUMaHHS KOPCTKOTO AOMYCKY HA BHUIIPABIICHHS
MO3JIOBKHBOI BiCI POTOpa TO 3BapIOBAHHS BUKIIMKAETHCS HAsBHICTIO
BHYTPIIIHIX 3aMKHYTHX TIIOPOKHWH, 3MIIICHHS SIKUX BIJHOCHO OCi
o0epTaHHA BUKIMKA€ HEBPIBHOBAXKEHICTh. TOMy HEOOXiIHO TOYHE
30UpaHHs 1 Ipelu3iliHa TEXHOJIOTis 3BapPIOBaHHS.

OpHompoximHe 3BaplOBaHHA HE MOXe 3a0€3MeUuTH CUMETpii
3BaproBabHUX nedopMariiii 3 HEpiBHOMIPHOCTI MONEPEYHO! yCaaKHh II0
NepuMeTpy  KiIbLIEBOTO  Baly, TOMY  3BaplOBaHHS  BHKOHYIOTh
OaratomapoBuM. [IoBHMIT TpOBap B KOPHI IIBa JOCATAETHCS CHEMIiaEHOO
KOHCTPYKIIIEIO PO3IIKH abo 3aCTOCYBAHHAM KITBIIEBUX MiIKIAI0K , SIKi
3anumaThes. OpHUriHagbHa KOHCTPYKIIisl CTHKA puc. 2.12

Pucynok 2.12 - KoHCcTpyKIus CTHKA KUTBIEBOTO 3’ €JHAHHS Baja poTopa
TypOiHn

Ilocagouna cxoauHKa y gertaiiei, mo 30uparoThes 1 CTIHKE KinblLe 3

MaJI0 BYIJIELIEBUX cTaied 6 = 2 MM 3a0e3ledyroTh BHUCOKY TOYHICTh

30upaHHs poTopa 1 HEOOXigHY NOAATIMBICTH CTHUKA NPH 3BapIOBaHHI.

[lputyrieHHss po3diiikk WIBY BHOpaHe 3 YMOBM OTPHUMAaHHS HOBHOTO
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mpoBapy KopeHs mBy. CremiaabHI TOXWII HampsiMi 3MEHIIYIOTh
JKOPCTKICTh KPOMOK TPH BHUKOHAHHI KOPEHEBOTO Iapy i1 3aBISKH I[HOMY
BiZIBEPTAalOTh YTBOPEHHS B HHOMY TPIIIMH, a TAKOX 3a0€3MEeUYyIOTh Kparli
ymoBu A Y3K.

Ilepmmii rap mBiB BUKOHYIOTH MPU 00epTaHHI poTopa 3 Bil MOTOpa
1 gepe3 pemykrop 2 (puc. 2.13). Porop 3 posMimiernii BepTUKAIBHO, MI00
BUKJIFOUMTH BIUIMB CHJIM TsDKiHHS. 3a0€3MEUUTH CUMETPII0 3BaplOBAIBHUX
nedopmariiii MOXKHa, BHUKOHYIOUH KOXXKEH KOPEHEBHUH IIIOB OIHOYACHO
IBoMa abo TphOMa CHMETPHYHO PO3TAIIOBAHNMH 3BapIOBAIEHUMHU
rojoBkamMu 4 BOJb(PpaMOBUM eNeKTponoM B aproHi. IloTiM B mpoMy x
NOJIOKEHHI P IapiB  yKIAJaloTh €JIEKTPOJOM, IIO IUIABUTHCS B
cepemopuii CO,. Ilicms 3amoBHEHHS Ti€i YacTHUHH 06po6neHH;{ sIKa
HeoOXigHa ans  3a0esreueHHS TMEBHOI JKOPCTKOCTI  poTopa, BiH
NEPEHOCUTHCS B IIGHTPOBHI 00epTad 3 TOPU3OHTAIBHUM PO3TAlIyBaHHSIM
oci 1 OCHOBHY 4YacTHHY OOpOOJICHHS 3allOBHIOIOTH 0OaraToIIapOBHM
3BapIOBaHHAM IIiJ{ (IFOCOM B HIDKHBOMY IIOJIOKeHHI. Taka TexHoioris
JIO3BOJISIE 3aMI00IrTH BUKPUBIICHHS HACTIJIBKH, 110 OUTTS 3BapHOTO Bajia HE
nepeBunrye 0,5 MM Ha TOBKHHI 5 M.

B.

>,

Pucynoxk 2.13 - Cxema 3BaproBaHHS pOTOpa ra3oBoi TypOiHn
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2.9 BurotoBJ/ieHHSI KOPMYCiB Cy/IeH

B ocHOBi icHyrouux 3aco0iB OyZiBIIi CyAEH JIeKHUTh IONEPETHE
BUTOTOBJICHHSI YaCTUH KOpIyca CKJaJallbHUX €JIEMEHTIB, CEKIil, OJOKiB.
KoxHa okpema cekIlisi MOBHHHAa OyTH OPCTKOIO, KOPAOHH IUIOCKHX 1
00'eMHUX CeKIi HamivaroThb [0 MOKJIMBOCTI B pailoHaxX MONEpeuHUX
nepebopoK CUMETPUYHO JiaMeTpaibHOI TUIOIUHK cyAHa. Po3mipu cekuii
BUOMPAIOTh 3 ypaxyBaHHSAM rabapUTHHX OOMEXeHb TEepeMIIIeHHS iX [0
Micisl 30MpaHHS Ha CTameili, a TaKOoX BaHTAKOIITHOMHOCTI KpaHIB
TPaHCHOPTHHUX 3ac00iB. 32 TEXHOJIOTIYHUMH MipKyBaHHSIMH MIPH PO30OMBIII
KapKaca Ha eIEMEHTH, CeKIIii i OJI0KH, He0OXiTHO Mepen0aYnTH BUKOHAHHS
MOJKJIMBO BEJIMKOTO O0CSTY CKJIaJalbHO-3BapIOBATBHHUX POOIT B yMOBax
Hexy Npy MaKCHUMaJbHIM MeXaHi3allii, a TaKoXX BpaxyBaTH OCOOJHBICTH
30MpaHHS Ha CTarlei.

bimpmricTe  CKaJANbHUX — €IEMEHTIB  CKIIAZA€ThCS 3  TPOCTHX
JUCTOBUX JieTajied a00 MPOKATHUX 1 CKJIAACHUX OalloK 1 paMoK, sKi
3BUYANHO, TABPOBOTO MEPETHHY.

Hns wmexanizamii 30upaHHS 1 aBTOMAaTW3alii 3BaprOBaHHS i
(mrocoM  TpSIMEX 1 KPWUBONIHIKHWUX OalloOK TaBpOBOTO  MIPOQLIIO
BUKOPHUCTOBYIOTE BepcTatu Tuiy CTC.

ITpu 30upanHHi TUCTOBUX MOJOTHHI BHKOPHCTOBYIOTH CTEHIM, SIKi
MIPEJICTABIISIOTh COOOK0 TepecyBHI Oalku 3 (IIFOCOBUMH TOIYIIKAMHA 1
elleKTpoMarHiTaMu.  banku  po3MmimlyooTh Yy  BIINOBIZHOCTI 3
pO3TallyBaHHSM CTHUKIB, MOJIOTHUINA IO 30MPAETHCS, (QIIFOCOBI MOIYIIKH
VIIUTBHIOIOTE CTHK 1 3HWKYIOTh BUMOTH JI0 BIIXHMJICHHS IIUPHUHH 3a30pY MO
JIOBXKHMHI CTHUKY, €JEeKTPOMAarHiTH (iKCylOTh TOJOXKEHHS KPOMOK.
PerensHuM mig00OpoOM peXMMIB MOKHA OTPHMATH TIOBHE MPOIUIABIICHHS i
nobpe ¢dopMyBaHHS MBY 3 000X CTOpPIH TIPpH OJXHOCTOPOHHBOMY
3BapIOBaHHI Ha UIFOCOBIN MOIYMII CTeHAy 0€3 KaHTyBaHHS.

Po3pi3HsAI0TE CEeKIIiT MIONUHHI, 3 MPOTriOKOI0 1 00'€EMHI.

30upaHHS 1 3BapIOBaHHS IUIOMIMHHUX CEKIIH 3HIHCHIOITH Ha
IUIOCKUX cTeHgax. [lpu npoMy IIMPOKO MPUMIHAETHCA 3acid PO3ALUTIEHOIO
30upaHHs 1 3BaprOBaHHS IO37I0BXHBOTO 1 TOIEPEYHOro HAOOPiB, IO
JIO3BOJIATH 301TBIIUTH OOCAT 3BAPIOBAHHS, 1[0 BUKOHYETHCS aBTOMATHUYHO.
Ha cTtenn BKiagaroTh MOJIOTHUILE, 3aYMINAIOTH MicLsl HACTaHOBU Habopy,
BCTAHOBIIIOIOTH 1 MPUBAPIOIOTh aBTOMATOM HA0ip TOJIOBHOTO HANpPaBJICHHS.
[Ticas 1mporo HaOip IHIIOrO HAmpaBJICHHS MPHBAPIOIOTH JO IOJIOTHHIIA
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HaAIiBaBTOMATOM, a CIIOJIy4eHHS HaOOpy pIi3HHUX HANpPAMKIB MiX COOOI0
BUKOHYIOTh HaIliBABTOMATHYHO B OCTAHHIO Yepry.

Pucynok 2.14 — Cxema po3akpeMIIeHOr0 30MpaHHs OCYIMHHOTO Habopy
st 30upaHHsI CEKIii 3 MPOTiOKOK BUKOPHUCTOBYIOTH IMOCTLII, IO
YTBOPATHCST HAOOpOM JIeKall, 3aKpilUIGHWX Ha JKOPCTKIA MmiacTaBi i
BiJITBOPIOIOYUX OOBOJM CEKIIii ,5IKI BUTOTOBJISIOTHCS.

Poboua xpomka Jiekan Jis oJierieHHs] 0OpoOKH Ma€e BUJ TpeOiHKH,
B MICISIX 3BapHUX IIBiB poOnATh Bupizu. lllnpoke po3mOBCIOKEHHS
oTpuMaIy po30ipHi i yHIBepcalbHi TOCTLII.

Po30uBKYy KOpIyCiB Ha €IEMEHTH, CEKIii 1 OJIOKH pOOJATh B
3aNeXHOCTI BiJl KOHCTPYKINi Kopmyca. 3O0UTBIICHHS pO3MIpiB CyIIeH,
cipomieHHs (opM 00BOAiB 1 yHi(iKaIlisi OJHOTUIHHUX PIllIEHb CIPHUSIIH
HIMPOKOMY BHKOPHCTaHHIO MOJENBHOTO 3aco0y OYIiBIII CYAEH ILISIXOM
KOMITJICKTYBaHHSI Pi3HOMAaHITHUX CKJIAJHUX HECTaHJIApPTHUX BHPOOIB 3
HEBEJIMKOi E€KOHOMIYHO OOTPYHTOBaHOI KUIBKOCTI THMIB OJHAaKOBHX
TIEPBUHHUX €JIEMEHTIB Moieiei. Takuil miixix 0cOOMMBO XapaKTePHHUHA IS
KPYITHOTOHR)KHUX TaHKEPiB, /i€ € MOMJIMBICTh pPO3OWMBKM KOpIlyca Ha
IIOcKi cekii, cymapHa maca sikux 80-85 % 3aranbnoi macu cynna. [lpu
ILOMY KOKHUH MOJTyJTh MOXKHA BHUPOOJISATH Ha BIAMOBIMHIM no3uiii Tiei abo
iHIIOI MOTOYHOI JiHil, CyqHO He OyayBaTH, a 310paTH Ha MepeITyCKOBil
O3UIi.

3BapHi aedopmarii, 0 BUHUKAIOTh NIPYU BUI'OTOBJIEHHI KOpIIyca, B
3HaYHOMY CTYIIEHI 3ajexarh Bil cxeMm 30HMpaHHs. SIKIIO 3BaploBaTH IO
"ropu3oHTAISIM", TOOTO 30MpaTH CHOYATKy IHHINEBI ceKmii Mo BCil
JIOBYKHMHI, a ICJI I[bOr0 BCTAHOBJIIOBATH BC1 CEKIiT ITOABIHHOrO aHa 1 T. I,
TO TMIPH 3BapIOBaHHI TOPH30HTIB, HACTYMHUX 3a JHHILEM, KiHII HUKHBOT'O
TOPU30HTY OyIyTh MiAHIMATHCS, BHKJIMKAIOYM 3arajibHe BUKPHBICHHS
Kopryca. ToMy HaiOUIbII NEPCIEKTUBHUM 3aCO00M 3arajbHOTO 30MpaHHs
KopIyca cy/iHa € ONOYHMH, KOJM 30MpaHHsA Ha cTameii 3AiHCHIOITH 3
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BEJIMKUX OJIOKiB, YaCTHH KOPITyCa BiJ KHJIS IO MaTyOH.

3BaproBaHHA CTHKY MiX OJOKaMH TOYHHAIOTH MICIA OCTATOYHOI
3/1a4i CKJIaJalbHUX POOIT MO0 BChOMY CTHKY. BepTHKaIBbHI i MOHTa)KHI IBU
0 = 7-14 MM JOUITBHO BUKOHYBAaTH aBTOMAaTHYHHMM 3BaproBaHHsM 1[I, a
mpu 6 > 14 mm - EIN3. Ilpm P/I3 ctuky X wmeroro 3abe3medueHHS
PIBHOMIPDHOTO TIOTIEPEYHOTO CKOPOYEHHS TI0 TEepUMETPy 3BHUYAHHO
JeKiNbKa Tap 3BaplOBAIGHHUKIB BOAHOYAC MPALIOIOTh HE CHMETPHYHO
PO3TANIOBAaHUX AITBHUIIAX.

IIpn BUTrOTOBIEHHI CyieH 3HAUYHUX PO3MIPIB Loymua > Leraxens, 1HKOJIH
3aCTOCOBYIOTH 30MpaHHsI 1 3BapPIOBaHHS YaCTHH KOPITyCa Ha IJIaBy.

[Tpu BUPOOHUILITBI CYAHOBHX KOPIYCHHX KOHCTPYKLIH 3BaproBaibHi
nedopMariii 4acTo BHUSIBIISTIOTBCS OUTBIT AOMyCTUMUMH. J[7Is1 BUTIpaBICHHS
3aCTOCOBYIOTH, TOJIOBHUM YMHOM, TIPaBKy MiclieBUM HarpiBoMm. Ha crameni
mpaBKa pPeOPUCTOCTI 1 XBHISACTOCTI TPOBOIUTHCS IMIC]sS HACTAHOBH 1
3aKpimieHHs cekiii abo OIOKy B KOPCTKOMY KOHTypi. MicueBi KyTOBi
nedopmariii momotHury O = 4-10 MM MpaBIATH HarpiBOM OOIIMBOK HaJ
KOXKHUM peOpoM KOPCTKOCTI 3 OOKY, MPOTHIICKHIHM, MPUBApECHOMY HaOOPY.
[IpaBky mmcTiB & < 3 MM BHUKOHYIOTH HAarpiBoM MoJOC MiX peOpamu
JKOpPCTKOCTI Ha BigcTani 100 MM Bix HUX.

3 IIJTAHYBAHHSA CKIAJAJIBHO-
3BAPIOBAJIBHUX I EXIB

3.1 HocaigoBHicTh i 3arajbHa MeTOAMKA PO3pO0KH IJIaHY i pe3epBiB Hexy

Merta: BCTAaHOBUTH HEOOXiJHI PO3MIpH CKJIaJaTbHO-3BApIOBATBHOTO
1exy 1 TMpaBWIBHO pPO3MICTUTH B HBOMY BCi MOTpiOHI eleMeHTH
BUPOOHUIITBA - 00JIaIHAHHS, poOoYe MicCIle, MaTepiau 1 T. II.

Po3mipu cknaganbHOrO 1eXy - KiJbKICTh MPOJIOTIB, 1X IIMPHHA,
JIOBXXKMHA 1 BHCOTA.

Bucora mponboTy BU3HAYAETHCS TabapUTHHMHU PO3MipaMu B LEXy
BUPOOIB ,II[0 BUTOTOBJISAIOTHCS 1 rabapuTaMd BCTAHOBJICHOIO OOJIaHAHHS
1i Busnauenns He npencTaBnse TPyIHOIIIB.

Haii0inpry TpyAHICTH NPOEKTYBaJbHHMK 3a3Ha€ MpPHU Po3poOLi
TEXHOJIOTIYHOTO IJTAHYyBaHHS 1eXy, 00 BHU3HAYaTH IPOCTOPOBE
pO3TallyBaHHS B HhOMY CTBOPIOBAHOT IPOJTYKIIii.

Juis yKnagaHHs TEXHOJIOTIYHOTO IJIaHYBaHHS LEXY HEO0OXiJTHO MaTH
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B HAasgBHOCTI TNPHHHATHI 3a OCHOBY BapiaHT, IIO 33/JI0BOJIbHHTH
TEXHOJIOTIYHOMY TIPOIIECY, 3 BUKOHAHUMH PO3PAXyHKAMH IO KiJTBKICHOMY
CKJIaqy BCi OCHOBHHUX €JIEMEHTIB BUPOOHHLTBA. P0o3po0Ka TEXHOJIOTTYHOTO
TUTAHYBaHHSI [IEXy BKJIIOYA€ B ceOe BUOIp

HalpaIlioHamBHINIOT  CXeMH  HOro  KOMITOHOBKH  (B3aEMHE
po3TamryBaHHA B IUIaHI O0ONaJHaHHS, POOOYMX MICIh, POOITHUYHX,
CKJIaJChKHX 1 TOTIOMDKHHX IUIOII), BU3HAYCHHSI T€OMETPUYHOTO ii PO3MIipy
1 HACTyIHA JeTalli3alis KOMIIOHOBKH (10 pOOOYMX KPECIEHB).

Po3pobka mmany mexy Moke OyTH pi3HOMaHITHOIO, 3BHYAHO
mapajelibHO po3po0aseTbess 2-3 BapiaHTH, 3 SKUX I[UISXOM TEXHIKO-
€KOHOMIYHOT'O TIOPiBHSHHS BUOMPAIOTh HalpalioHa bHIIIHA.

[ocminoBHICTH pO3POOKH IIAHY IEXY:

1. Po3poOka BapiaHTIB TEXHOJOTIYHOIO IUIAHYBAHHS CKJIaJabHO-
3BapIOBAJILHUX BiJIIJICHb, SK OCHOBHUX BIJUIIICHB IIEXY.

2. Po3poOka BapiaHTiB TEXHOJOTIYHOTO IUIAHYBaHHS 3arOTiBEIHHIX
BIIIEHF 1 TOB'A3aHHA HOrO0 3 IUIAHOM CKJIaJabHO-3BapIOBAIIEHOTO
Bl I1IE€HHS.

3. Po3paxyHOK 1 TUTaHyBaHHS IHINUX JOMOMIKHUX TPHUMIIIEHb 1
Bigminens nexy. KonTtpomo i BumpoOyBaHHS BHPOOIB, 03700IOBAEHUX
poOiT, ckiamiB MeTany i KOMOp HOMOMDKHHX MarepialiB i moOyTOBHX
NPUMIILEHb.

4. Po3po0Oka 3arajibHOIIEXOBOTO IUIAaHYBAaHHS 3 IOB'S3aHHAM BCiX
NPUAHITUX PillieHb i BUOIp NIMPUHU MPOJIETIB 1 HE IXHI KiIBKICTh.

5. Pozpobka monepeuHnx po3MipiB mexy i BUOIp BUCOTH KOXKHOTO
HPOJBOTY 1 TXHE KOMIIOHOBKA B BIIMOBIAHOCTI 3 BUMOTAMH ITPOMHUCIIOBOT
apXiTEeKTypH.

3aranpHa METO/IMKa PO3POOKH TEXHOJOTIYHOrO TUIaHy TIeXY:

1. Ha ocHOBi po3po01eHOr0 TEXHOIOTIYHOTO MPOIECY BUTOTOBIICHHS
3BapIOBAILHUX BHPOOIB IO 33/1aHiil IporpaMi BUPOOHUIITBA BU3HAYAETHCS
MOTPIOHA KiJIBKICTh OCHOBHUX €JIEMEHTIB BUPOOHUIITBA: THUITH O0JIa{HAHHS
1 TXHI KUIbKICTh; KUTBKICTh CKJIaJalIbHO-3BaPIOBATBHAX POOITHUYHMX MiCIIb i
iXHS XapakTepUCTHKAa; XapakTep 1 TWUO BHPOOHMUTBA: TPYIOBE
BUPOOHUITBO, TOTOYHE 1 T. A.

2. BwusHawatoThcs rabapuTHI po3Mipu oONagHaHHS 1 POOITHHYUX
Miclb 1 pO3paxoBYETbCs HEOOXigHI BUPOOHMYI IUTOW Ui IXHBOTO
PO3MIlIEeHHSI.

3. BusnauaroTbcs B IepuioMy HaOJIMKEHHI MOTPiOHI BHPOOHHYI i
JIOTIOMDKHI  TUTOINI JUIsS PO3MIIICHHS OOJagHaHHg, pOOOYMX MICIh 1
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CKJIQ/ICBKHX MPHUMIIeHb 10 yKpymHeHuM aanuM TEIL: Bumyck npoaykitii 3
1 M°, Ha ozfHE poGoUe MicILe.

4. BuOupaerbcsi THUMOBa CXeMa KOMIIOHOBKM  CKJIaJajibHO-
3BApIOBAILHOIO 1€Xy CTOCOBHO JO OCOONMBOCTEHl MPOEKTOBAHOTO
BHpOOHMITBA (II€X 3 MO3IO0BXKHIM, MOMEPESYHUM, XBHIHOBHM, TIETIHOBHM,
3MIIIaHUM HAMPSIMOM BAPOOHHYIOTO TTOTOKY).

5. 3nilicHIOEThCS KOMIIOHOBKA BIJUIUICHh IE€Xy 1 1i TIOB'S3aHHS
KOMIIOHOBKH 3 THIIOBOIO OYZIOBOIO, TOOTO 3 BHOOPOM THIOBHX CEKIII ,III0
yHi(iIKyBanucs i IpoIbOTIB BUPOOHNIOT OYAOBH IIEXY.

3 MeTOI0 3HW)KEHHS BapTOCTI OyIiBHHMIITBA MPOMHUCIOBHX OyI0B,
MOJJIMBOCTI ~ Opradizamii  iHAyCTpiaJIbHUX  3acO0iB  BHTOTOBJICHHS
koHCTpyKIiit OymoB, JEPXXBY /] CPCP 3arBepauB 10 3aCTOCYBaHHS IS
3HOBY TNPOEKTOBAHMUX IPOMHCIOBUX MIiANPHUEMCTB THUIOBI CEKIii, IO
yHiikyBanucs 1 nponboti. Ay MammHOOYIIBHUX MigIPUEMCTB (B TOMY
YUCII AN CKJIalaTbHO-3BAPIOBAIBHUX II€XIB) 3aTBEpPKEHI THITOBI CEKIlil
,II0 yHiGiKyBanucs OyI0B HACTYITHUX PO3MIpiB B TUIaHi:

a) OCHOBHI ceKIii (U1 MO3I0BKHIX MPOJILOTIB) - 144x72 1 72x72 M 3
ciTkoro KomoHi 24x12 1 18x12 (kpox KomoHI 12 M mUpHHA TPOIHOTY
BiAMTOBIIHO 24 1 28 M).

0) JoAaTKOBI cekwii (1 MomepeyHuX NPObOTIB): 24X72 M, (24+24)
x72 130x72 M (mmpuHa nponsoty 24 i 30 m).

JopxuHa cekiii, mo yHipikyBasacs Moke OyTH 3MiHeHa I
KOHKPETHHX yMOB BHPOOHHITBA 3 YpaxyBaHHSIM paIliOHAILHOTO
pO3MillIeHHs 0018 THAHHS.

IIpu mpoekTyBaHHI OUTBIIMX CKIIAJALHO-3BAPIOBAIHUX IIEXiB
3arajibHa KOMIIOHYBaJbHa IUIOIIA MOBHHHA CKJIajaTtucsi 3 onHiei abo
JEKLITBKOX CEKIIiH ,I0 yHi(iKyBaTUCs.

6. CymimaroTh BUOpaHy KOMIIOHYBaJbHY CXEMY BHPOOHHMIITBA i
TUTIOBY YHiBepcanbHy CeKIiro OyaoBu B Iuiadi. s mporo B Macmradi
1:1000 abo 1:500 BuKpecHTIOIOTH KOMIOHYBaJIbHY CXeMy Iexy 3
HAHECEHHSM CITKM KOJIOH 1 KOP/IOHIB PO3TallyBaHHS BCiX BiJJIIJICHb LIEXY 1
CKJIaJChKHX NPUMILIEHb 0€3 NeTaabHUX MpopoOoK. Cxema BUKOHYETHCS B
JEKUIBKOX BapiaHTax 1 KOKHUI BapiaHT 00T OBOPIOETHCSL.

7. Po3poOnsroTh geranbHe IUTAHYBaHHS KOXKHOTO BUPOOHUYOTO
BIJUIIICHHST 1IeXy 3 HaHECEHHSAM oOnaaHaHHs, pobOoumx wicp, [1TO,
JOMOMDKHMX MpPHUMIIIEHb 1 IUIOM, MpOXoXiB, mpoizaiB. IIpoBoasaTs
IUTaHYBalbHI POOOTH 3 BHUKOHAHHSM TEXHOJOTIYHOTO IIJIaHyBaHHS Ha
kpecneHHsax M 1:100 ab6o 1:200, Ha muaHyBaJbHUX JIOIIKAX 3 TEMILIETAMHU
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abo0 Ha Makerax 3 O00'€eMHMM TIUTaHYBaHHAM (MOJENh BIAMIOBIOHO B
maciurabi) - 1:50, 1:100

8. VYTouHOMIOTH paHille BUOpaHy 3arajbHy KOMIIOHYBaJbHY CXEMY
CKJIaJalIbHO-3BapIOBANILHOTO 1I€XY B LIJIOMY, PO3POOJSIOTH pOOITHUYHIA
BapiaHT Iexy.

9. BuKoOHYeTbCS PO3pPaxyHOK MOTPIOHOI BHCOTH TPOIBHOTY IEXY i
CKJIaJaroThCsl TMOMEpPeYHi po3Mipu 1eXy, BHU3HAYAIOTbCd BHMOTH [0
OyIiBeTbHUX KOHCTPYKIIIH (IT0 JOMYyCTUMOI BEIMYHHI BAHTAXOTIIITHOMHOTO
ITO).

Hopmamu  TEXHOJOTIYHOTO  MPOEKTYBAaHHS  BCTaHOBIIOETHCS
HACTYyMHi ~ Po3Mipd  TPOJBOTIB 1  MaKCHUMadbHO  AOMYCTHMa
BaHTaXomigitoMHicTh [ITO B ckimamanpHO-3BaprOBabHHUX Iexax (Talil.
3.1).

1. Kpecnenns KoHTypiB oOnagHaHHs, pOOOYUX MICIb, CKIaJCHKIX
MICITb 1 T. TI. B MacmTali Ha MUTiMeTpoBOMY marepi. B 3B'si3ky 3 TuM, 110
TUTAHYBaHHS MOXKe OYyTH BHKOHaHe B JCKUIBKOX BapiaHTax, 3aMiCTh
KpECJICHHsI KOHTYpiB OONaJHAaHHA YacTO 3acCTOCOBYIOTH TEMIUIETH 3
TBEPAOTO TMarepy abo Pi3HOKOIBOPOBOTO KAapTOHY MO (opMi poboumx
MICITb B TIJIaHI ,BUKOHAHUX Yy BHOpaHoMy MacmiTabi. B mpomeci muranyBaHHS
TEMIUIETH NOPUKPIIUISIOTECS OO0 KpeciaeHHs OynaBkamMu i, 1O Mipi
HEOOXiAHOCTI, MOXYTh JIETKO IMepeMillaTHCs MiCis MOPiBHSIHHS BapiaHTiB
TUTAHYBaHHS 1 BHOOPY HANOUTBIN PaIlioOHATBHOTO KPECICHHS TUTaHyBaHHS.

2. Tlpm 3acTocyBaHHI CHeiaIbHOI TIJIAHYBaJbHOI JIOMIKH 3
(hepomMarniTHoro marepiay. Ha Takiii qoIIIi HAKIaIa€eThCs JIMCT Mamepy,
Ha gKkuil 3aBnaerses B Macmaradi 1:100 a6o 1:200 citka xoioH. Temruietn
OCHOBHOTO 1 JONOMDKHOTO OOJaJHaHHS, POOOYHMX MICIlb, BHKOHaHI B
IbOMY X MacIuTabi, MalOTh MAarHiTHI CEpACYHUKH, 3a JOIIOMOIOI SIKUX
TEMIUIETH TPUTITYIOTHCS 10 IUTaHyBaldbHOI JomKH. [Ipuckoproerbest
MIPOIIEC IJIaHYBaHHS, OLTBIINI CTYIMiHE CBOOOAN TIEPEMIIICHHS TEMILIETIB.
[licns 3akiHYeHHS pPO3POOKM TUIAKATH TEMIUIETH OKPECIIOIThCS 10
KOHTYPY 1 BAHOCSITBCS IIPUB’SI304HI pO3MIpH.

3. IlnanyBaHHsS 3a JOMOMOIOI0 O0'€eMHHMX MAaKETiB, BUKOHAaHHX B
HeoOXimHOMY MaciiTadi. PoOuThes MakeT OyIOBY 11eXy, BCbOTO OCHOBHOTO
1 JOMOMIKHOIO OOJiafiHaHHs, poOouux Micib. Jly)ke HAO4YHO, MEHIIE
MIOMMJIOK, OlJIbIIe IPOAYKTUBHICTD TpaLli.

B mpomeci moB's3aHHSA PO3MILIEHHS B IPOJILOTAaX OONagHAHHS,
poboYuX MiCllb MOXYTh OYTH Ha IUIaHI MeXy IUIOINi, He3alHATI
BUPOOHHYMM 00JIaJIHAHHAM a00 CKIJIAJCHKUMU MPUMILICHHIMH. Taki MicIist
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3BHYAafHO BHKOPHCTOBYIOTH IJISl PO3MIIICHHS JOTOMDKHHUX MPUMIIICHD -

IHCTpYMEHTAJIBHIX KOMOD, CKJIa/IiB JOTTOMIXKHAX MaTepiamiB i T. 1.
Tabmuus 3.1 - Po3mipu mponboTiB 1 MakCHMaJIbHO JOITyCTHUMA

BaHTaxomiaiomHuicTs [ITO B ckiaganbHO-3BapIOBATBHUX IeXax

Kpok | lllupuna | Bucora Hp no Banraxomigitomuicts [1TO,
KOJIOHH, |IPOJBOTY, |IIPOITEOTY,| TOJIOBKH T
M M M pEerKH, M
[TouarkoBuii | MicToBHH,
TPaHCIIOPT |KpaH abo KpaH
OJIOKy
A) oJiHOETa)KHI 3 MOCTOBUMH KpaHaAMU
12 18 8.4;9.6; | 6.15;6.95; 10120
10.8; 8.15; 9.65;
12.6;14.4 11.45
12 24 8.4;9.6; | 6.15;6.95; 10,201 30
10.8; 8.15; 9.65;
12.6; 14.4 11.45
12 24 16.2; 18.0| 12.65; 14.15 30 50
12 30 12.6; 14.4| 9.65; 11.45 10,201 30
12 30 16.2; 18.0| 12.65; 14.45 30150
b) omHoeTaxxHi 3 HAIITPHAM TPAHCIIOPTOM, & TAKOXK IMiJBICHUMH i
OJTHOCTIEYHHMH KpaHAMH
12 18 6.0; 7.2; 0.25;0.5; 1; |10.25; 0.5; 1; 2;
8.4; 9.6, 2;3;5 3;5
10.8;
12.6;
12 24 6.0; 7.2; 0.25;0.5; 1; |10.25; 0.5; 1; 2;
8.4; 9.6; 2:3:5 35
10.8;
12.6;
B) 6aratoeraxkHi Oyn0BU
6 6 4.8:6.0 0.25;0.5;1; [0.25;0.5; 1; 2;
2;25 2.5
6 9 4.8;6.0 0.25; 0.5; 1; |0.25; 0.5; 1, 2;
2;2.5 2.5
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TIpuxnamu:

1. TumoBa cxema IIIaHyBaHHS POOOYMX MICIL IS 30MpaHHA i1
ABTOMATHYHOTO 3BapIOBAaHHS LWIIHAPUYHUX BUPOOIB miameTpoM 2-4 M i
JTIOBKHHOIO 2-6 M.

3BHYalfHO MalOTh TOPYY [Ba poOOYMX Michsd, 1O dep3i, sKi
BUKOHYIOTh 30MpalibHO-3BapioBalibHI omepamii. Ha ogHoMy - 30mpanHS i
NpUXBaTyBaHHS, & HA iHIIOMY B L€ 4ac - 3BapIOBaHHA, a MICNs IbOTO-
HaBITAKW. 3BaplOBAJILHAN aBTOMAT MOXKE IIEpeMillaThCsS Ha oOwmBa
pobounx Miciid, Je epeadadeHi CKIIaIoB MICIIS.

[Nepmmmii BapianT - 3 BesocurieAHUM BizkoMm BT-3. [lpyruii Bapianr -
3 camoxigHuM nopranom [1T-1, I1T-2.

2. Tumoa cxema IUTaHyBaHHS pOOOYHX MICIh U MEXaHI30BaAHOTO
30MpaHHA 1 aBTOMAaTHYHOTO 3BapIOBaHHs OJIOKIB 1 iHIIMX Oalo4YHUX M/I0 3
BUKOPUCTAHHSIM yHiBEpCANbHMUX KaHTyBayiB 4oBHUKIB YUK-12 i
menenHoro YUYK-15 3i cremaxkem ams kaaryBanHs Ha 180-360°. MoxiBa
Oprasizarisi BUKOHaHHS IO 4Yep3i CKIQAabHO-3BapPIOBAFHUX pOOIT Ha
JIBOX CYCIJTHIX HACTaHOBaX.

3. IlmanyBaHHA pPOOOYMX MICIH JJISI ABTOMATHYHOTO JTYTOBOTO
3BaptoBanHs B CO; 1 mig ¢mocom 3 wmaHimyasTopamu YCM-5000.
ABTOMaTHYHA 3BapIOBaAJIbHA TOJIOBKA HA TIOBOPOTHIH KOJIOHHI - 00CIyroBye
JIBa, TIOPYY PO3TAIIOBAHUX, MOJIOTHUIIA =3 MM 1 < BUPOOJISIFOTh HArPiBOM
CMYT Mix peOpamu xopcTkocTi Ha Binctadi 100 MM Bix HUX.

3.2 Po3paxyHoOK i INIaHyBaHHS CKJIAJaJIbHO-3BapPIOBAJIbHUX BillijIeHb

IMpu po3poOli TuIaHY IleXy BH3HAYAETHCSA: MOTPIOHY KiNBKIiCTh
MIPOJIBOTIB 1 HEOOXiTHI PO3MIPH KOXKHOTO 3 MPOJHOTIB - JOBXKWHA, TUPHUHA,
BUCOTA.

[Tpu neTanbHOMY MPOEKTYBAaHHI BUAUICHHS BH3HAYCHHS MapaMeTpiB
BUPOOJISIETHCST [IUITXOM PO3MILICHHSI 110 XOJIy TEXHOJOTIYHOTO IMPOIECY
OTPUMaHOI PO3PaxyHKOBUM IUIIXOM KiJIBKOCTI OOJIagHaHHSI, CKIaJalbHO-
3BapIOBAILHUX CTEHJIB 1 iHIMUX Micupb. [Ipu [{poMy HeE0OXiHO MparHyTu
JI0 TPSIMOTOYHOMY BHPOOHHMIITBA, Cheliamizamii poOiT B mpojboTax 1
MaKCHUMaJIbHOMY BUKOPHUCTaHHIO BUPOOHMYHX TLIOLI.

KinpkicTs TpoNeTiB 3aleXHUTh Bl XapakTepy NPOEKTOBaHHX
CKJIaJJAlIbHO-3BApIOBAIBHUX ~ POOIT, KOHCTPYKTUBHHX  OCOOJIMBOCTEH
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3BApIOBAJILHUX BUPOOIB 1 MOMIIMBOI pPaIlioOHAIEHOI CIIeIiai3arii mpoJIeTiB,
a TaKOX BiJl BUOOPY TUIOBHI CXEMU IUTaHYBaHHS LEXY.

[Tpu naHyBaHHA LEXy 3 MO3AO0BXKHIM HalpaBICHHSIM BHPOOHHYOTO
HOTOKY KIJBKICTb IIPOJIETIB Ny, 3aJIEKUTh BiJ KUIBKOCTI CaMOCTIMHHX
IITBHUIE a00 JTiHIN 30MpaHHs 1 3BaprOBaHHS 1 IPUHHATOI KUTHKOCTI JIiHIH,
10 MICTSTHCA B OTHOMY HPOIIBOTI:

ae Ny, - 3aranpHa KUIBKICTH CIELIiali30BaHUX [iIbHULL a0o0 JiHiH,

HEOOX1THUX I BUTOTOBIICHHS BHPOOY.

N, - KITBKIiCTB JiHIH pOOOYNX MICITh, IO MICTATHCS B OTHOMY TIPOJIBOTI.
[Tpu 3MimanoMy HampaBlieHHI BUPOOHHYOTO MOTOKY, KOJIU 3arajbHe

30MpaHHA PO3MILICHO B MONEPEYHOMY MPOJBOTI, a By3JIOBa 30UpaHHS B

MO3/I0BXHIX POIBOTAX:

n = nnoa
np
nos

i€ Nyo; - KUTBKICTH MO3HUIIIH TEXHOJIOTIYHOTO MPOIIECY 3arajibHOTO 30MpaHHs
1 3BaprOBaHHS BY3IIiB BUPOOY .
Kuos - CEpemHs KUIBKICTh TO3MINKA TIPOIECy 3arajbHOr0 30UpaHHS i
3BapIOBaHHS, PO3TALIOBAHUX MPOTH KOXKHOTO MPOJILOTY BY3JIOBHX 30MpaHb
1 3BaplOBaHHA; 3BHYAWHO K,; = | mpW BenWkoraGapuTHUX 1 CKIIQJIHUAX
BUpoOax, kg,; =2 mpu ManorabapuTHHX i MEHII CKIATHIX BUPOOAaXx.
uprHa NponbOTY - 3aJIEKUTh Bijl TUIAHYBaHHS pOOOYMX MICIb, Bil
cyMH iX po3MipiB i mpoi3aiB, BiJl KiJBKOCTI poOOYMX JIiHIH B MPOJIBOTI,
IIUPUHH TPOI3IIB.

JomyctuMi MeXi MIHIMAJIBHHAX BIJICTAHEW MDK 0O0JaJHAHHSM,
CKJIaJOBUMH MiCIsSIMH 1 eJeMeHTaMHd OyJoB (10 HOpMaMm TEXHIYHOIO
MPOEKTY ),M:

1. Mixx KOJIOHOIO 1 GOKOBOIO CTOPOHOIO CKJIaIalTbHO-3BaPIOBAIBHOTO
crenay abo Bepcrary — 0,5 — 2,6 m.

2. Mix konoHoto i ppoHTOM cTeHay abo Bepcraty — 1,2 —-24 .

3. Mix ¢ppoHTOM OHOTO i THIBHOIO CTOPOHU iHIIOTO - 1-3.
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4. Mix (hpoHTOM 00JaTHAHHS 1 CKIAA0BUM Miciiem - 1-1,6 .

5. Mix TUTBHOIO CTOPOHOIO OOJIaHAHHS 1 CKJIATOBUM MicieM - 1 —
1,2.

Posmipn mpoxomiB 1 mpoi3miB Yy MPONBOTaX — CKIAAalbHO-
3BapIOBAILHOTO TIEXY:

1. TIlpoxim abo mpoizm MK THIRHAMH CTOPOHAMH OOJIaTHAHHS,
po0Oounx MicCllb 1 CKJIQJOBUX MICIb JJIsl TPOI3Ay CaMOXiJHUX Bi3KiB
mupuHOto 10 0,7 M - ogHOOIgHHUH psag b'n = 1,3 M; nBoOiwHMA b'n = 2,0 M.
Tex, aBTOKapu enekTpokapi mupuHoo 1,2 M - b'n=1,8 Mm; b"n = 3,0 m.

2. Ilpoi3zm MiX THIBHOK CTOPOHOK OIHOTO PsAay 1 (POHTOBOIO
CTOPOHOIO 1HIIOTO PsAY 00JaAHAHHS 200 poOOYHX Miclb Tenexku 10 0,7 M
- b'n=2,0 M; b"n=2,9 M; aBTOKapH eNeKTpOKapH ImmpuHo 1,2 M - b'n=2,5
M; b"n=3,9 m.

3. Ipoizn mixk QpoHTaMu NBOX psANiB 00JamHAHHS a00 POOOYMX
MICIIb:

— Bi3ok 10 0,7 M b'n=2,9 M; b"'n=3,8 M

— aBTOKapH, eIeKTPOKapH, mupuHowo 1,2m - b'n=3, 4 m; b"n=4,
5.

— POJIbTaHT¥, KOHBEHEPH, MIABICHI Bi3kM — 2 M + HaWOLIbIINI
PO3Mip HIMPHUHU TPAHCIIOPTYBAILHOTO 3aC0O0Y.

IIpm TpoekTyBaHHI TeXiB 3BHYAHO TPUHAMAIOTHCS HACTYITHI
po3mipu:

1. Bigcranp Bij pobouoro Micis 10 Mypy OyaoBH 1iexy (a0o 0 oci
MO3/I0BKHBOTO PsIy KOJOH) - by = 1 M, y BHOaaKy, sKimo poboue micie
3HAXOJMUThCSA B KabiHi, TOJI 3BaprOBaJIbHA KaOiHa CTABUTHCS BIPHUTYI IO
mypy, by =0.

2. Biacrasb Bijx po6ouoro micis (a00 kKaOiHU) 1 CKIIAJOBUM MiCIIeM
npuiiMaeThest piBHUM by=0,5 — 0,8 M.

3. HlupumHa mpoizmy MK JABOMa JHIAMH pPOOOYMX MiCIb
PO3TalIOBaHKUX B OJIHOMY MPOJILOTI by = 3 -4 M.

4. Hlupuna pobodoro wicusg by, mOpiBHIOE Tabaputy BUPOOY
+0,2...0,3 M Ha cropony +0,8...1 M 3 KOXHOI CTOPOHU CKJIaJallbHO-
3BapIOBAJILHOTO BJIAIITYBAHHS ,III0 BUTOTOBJISETHCS IS IPOXO/IIB.

5. IlupuHa CKIAZ0BOrO MiCIS y POOOYMX MICIb 3aJICKHUTh BiJl
rabapuTiB JeTaneil, 10 CKIaJalTbcs 13 BY3JiB 1, 3BHYAiHO, ILIOMIA
CKJIQJIOBOTO MiCIIs PiBHA 200 MEHIII TUIOIII POOITHUYOTO MICIIS.

JloB)xMHA TIPOJIBOTIB B MeXaX KOXKHOI'O BIUIUICHHS CKJIaJlaIbHO-
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3BapIOBANGHOTO I1€Xy BHU3HAYAETHCSA ,BHXOASYM 3 IUIAHYBAaHHA POOOYHMX
MICITh B KO)KHOMY TPOJIBOTI TIPH PO3pOOIIi TEXHOIOTIYHOTO TUIAHY HEeXY.

BucoTta nposipoTiB - BU3HAYAETHCS 1O rabapuTaM BY3JiB i BUPOOIB i
HEOOXiHICTh HACTAHOBHU KPaHiB, KpaH OanokK i T. 1. 3a BiACYTHOCTI KpaHiB
BHCOTa NMPONIbOTY H, BU3HAYAETHCS SIK :

H:h|+h23225M,

ne h; HalGiIpITa BICOTa BCTAHOBJICHOTO B IIPOJIHOTI 00JIaTHAHHS, CTEIIaXa,
ajie He MeHIe 2,3 M.
h, - BizcTaHp MiX HAWBHILNOI TOYKOIO OOJAAHAHHS 1 HIYKHBOK YaCTHHOIO
KOHCTPYKIIii mepexputts, hy = 0,4 — 1,2 m.

3a HasIBHOCTI BEPXHBOTO TPAHCIOPTY (MiCT KpaHiB, KpaH 0aJoK):

H,=h+hs+h;+hs+hg>Hg=h,+h; + hg>
ne H;, - BucoTa mexy Bif piBHS IiAJIOTH 10 TOJIOBKH MiAKPaHOBUX PEHOK;

H, - Bucota 1exy BiJ piBHS MiJUIOTH J0 HWKHBOI YaCTUHHM KOHCTPYKIT
nepekputTs (10 dhepm);

hs - BucoTa Bij MmigifOMHOTO KpaHy B CAaMOMY BHCOKOMY HOTO MOJIOXKEHHI
JI0 TOJIOBKH PEUKH;

h, - Bigcrtap Bim KpaHy /0 BEpPXHbOI YaCTHHH OOJAJHAHHS, IO
TPAHCHOPTYETHCS. 3aJISKUTh BiJl 3alPOEKTOBAHOIO 3aco0y 3avaloBaHHS
Mi/IBiCy BaHTaXy JI0 KPIOKY BaHTQKOIIJHOMHOTO MEXaHI3MY;

hs - HaitbiTBIIHIT rabapuT MO0 BUCOTI BAHTAXY;

he - BigcTaHe Bin BaHTaXy, IO TPAHCIOPTYETHCS 0 BEPXHBOI TOUKH
BCTaHOBITIOBAHOTO O0NaHaHHSA B 11exy, hg= 0,4 — 1,0 M;

h; - BimcTaHp Bif PiBHSA TOJOBKHM PEHKH IO BUINOI TOYKH Bi3Ka KpaHy - 110
KOHCTPYKI[ITHUM JIJaHUM KPaHOBOTO O0JIaIHAHHS;

hg - BiacTaHp BiJ BHINOI TOYKH Bi3Ky KpaHy JIO HIKHBOTO MOsCY (epm
nepekputTs 1 npuiimMaerbess hg = 0,4 - 1 M po3MillIEHHS CBITHJIBHUKIB
3arajibHOrO OCBITJICHHS IIEXY 1 TPOJIEWHUX MPOBOJIIB KPaHy.

Heo0Oxigna BHCOTa MPOJILOTY MOXKE BCTAHOBJIIOBATUCS BUXOIMYM 13
CaHITapHUX HOPM AJsl MPOMHUCIOBHX mignpueMcTB. [lo muM HOpmaM Ha
KOXHOTO MpAIIOI0Y0r0 MOBHHHO MPUXOAWTHCS HEe MeHmre 15 M oGcsry
BUPOOHMYOTO MPUMILIECHHS.

3 MeTor0 yHidikamii e1eMeHTiB OyZ0BU LEeXy MIUPUHY 1 BUCOTY IS
BCIX IApaje/ibHO PO3TAIlOBAHMX, IMPOJBOTIB IO MOXJIMBOCTI  CHIiJ
npuiiMati oJHaKoBHMH. llepemajy 1O BHCOTI MPOJILOTIB  CYMIKHHUX
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MIPOJTBOTIB OUITBIIE 2-X M HE JIOMYCKAETHCS.

OtpuMaHi poO3paxyHKOBI 3HAUEHHS IIMPUHU TPOIBOTIB 1 BUCOTH
OPOJILOTIB  OKPYTJSIIOTH 10 HAaWOMMKYOrO CTaHAAPTHOTO 3HAUYCHHS.
JloBXHHA MPONBOTIB TAKOX, [0 MOKIUBOCTI, IOBUHHA BUOMPATHUCS TLUIBKU
CTaHJAPTHOIO.

B3aemne posramnryBaHHS TPOJBOTIB TMOBHHHO OyTH BHOpaHe 3
ypaxyBaHHSIM CIELialbHUX BUMOT apXiTeKTypHOTO ohopmileHHS OynoBH
nexy. Lli BUMOTH 3BOAATHCS 0 HACTYITHOTO - HAHOUIBII BHCOKI MPONBOTH
1exXy MaloTh B CepelnHid 4acTWHI OyqOBH IEXy, a HalOUTbIN HU3BKI - Y
KpaifHiX MO3/I0BXKHIX CTiH OyIOBH.

Take po3ranryBaHHSI MPOJILOTIB 3aJ0BOJIbHSIE €CTETHYHUM BUMOTaM
MIPOMUCIIOBOI apXiTeKTypH, 3a0e3rneuye OLTbII piBHOMIpHE HaBaHTaKEHHS
BiJl CHITY 1 JIbOJy B 3MIMOBHI 4ac 1 CTBOPIOE KPaIlli YMOBH JJIsI IPUPOTHOTO
OCBITJICHHS .

[lepemimeHHsT TPONBOTIB JA0Ope MOKHA BHKOHATH IS IEXiB 3
MO3/I0BKHIM HampaBlIeHHSAM BHPOOHUYOIO IOTOKY, KOJM CKJIAAaJIbHO-
3BapIOBAJIBHI omeparlii B KOXXKHOMY TIPOJILOTI HE 3B's13aHi MiX cO00¥0.

B mexax 3i 3MimaHuM po3TallyBaHHSM BHPOOHHYMX TOTOKIB Taki
MIEPECTaHOBKH MIPOJIHOTIB HAlYaCTIIIe HEMOXKIIUBO poOuTH. Po3TamnryBanHs
POOITHUYMX JIiHIH BY3JiB CKIaJalbHUX 1 3BaplOBalbHUX 1 POoOOYMX MiCIb
3araJIbHOr0 30HMpaHHs 1 3BapIOBaHHS B3a€MOIIOB'SI3aHE, TOMY HEOOXiITHE
B3a€MHE PO3TALyBaHHS BHCOKHX 1 HU3BKHX NPOJIBOTIB LEXIB JOCATAETHCS
HUISIXOM 301IBIICHHST BUCOTH OUTBIII HU3BKOTO MPOJILOTY, PO3TAIOBAHOTO B
cepeauHi OyIOBH LIEXY.

[Ipn mnnaHyBaHHI CKJIaIaNbHO-3BApIOBAILHUX IEXiB HEOOXiTHO
nepeadadaTH NOXKEXKHI MPOI3AH, ITUPHUHOIO HE MEHIIE 4-X M.

[MoxexHuit TPOI3 B3ZOBXK IEXy MOXe OyTH CyMIIICHHH 3
poOoYrMH TPoi3IaMH, SIKIIO HOTo NIMPHHA BiAMOBIa€ BAMOTaM MPOi3Iy.

Ilpu Benwkit AOBXHUHI OyHIOBH OKpIiM TO3MOBXKHIX ITOXKEKHUX
npoi3AiB MOBMHHI OyTH TepeadaueHi MOKEXKHI MPOi3Iu TONEpeK IEXy.
KinbkicTh Takux NpOI3JiB BCTAHOBIIIOIOTH BUXOJISYM 3 HOPM (3BUYANHO
yepe3 100 - 120 m goBxuHu nexy). Lli monepeuHi npoizaym MokHa TaKOX
BUKOPHCTATH 1 JUIA TEXHOJOTIYHUX IIUJIEH - A MepeBe3cHHs JeTanei i
BY3JIiB 3 OJTHOTO MPOJIBOTY B 1HIIHH.

OcraroyHe TMJIaHyBaHHSl €JIE€MEHTIB BHPOOHMLTBA 3IiMCHIOETHCS
miciisi BUOOpIB Ta0apuUTHUX PO3MIpIB LEXy B IJIaHi 1 3AiHCHIOETBCA
HACTYITHUMH 3aC00aMH:
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3.3 ®opmu NOTOYHOI po0OTH B CKJIAJAIBHO-3BAPIOBAJIBHHUX 1I€Xax

[ToTokoBe BHPOOHHMLTBO — I HAaWOUIBII JOCKOHANa i TepenoBa
opranizamiiina ¢opma. [lpu po3poOIi  TEXHOJNOTIYHHX  TMPOIIECIB
CKJIa/IaJTbHO-3BaPIOBANBHUX OTIEpaIliii HeOOXiqHO MParHyTH A0 MOTOKOBOTO
BUPOOHUIITBA.

Ilpy HBOMY BHTOTOBJCHHS BUPOOY 3HIHCHIOETHCS HAa TMOTOYHHUX
JMHIAX, KOXKHA 3 SKHX - COOOI0 psSa poOOYMX MiCIh, PO3TAIIOBAHUX B
MOPSAAKY MTOCIITOBHOCTI BHKOHAHHS TEXHOJIOTIYHOTO TPOIIECY.

Ha xo>xHill moTouHi# JiHiT 3BU4aifHO NepeadadacTbCsl BATOTOBICHHS
onHOTO a00 MEKITFKOX BY3JIIB 3 MEXaHI30BAHOIO MEpEJavyer0 Ha HACTYITHY
oTIepariito Imicis 3aKiHYeHHsS MOTMEpeIHbO] Yepe3 IMEeBHUH MPOMIKOK Yacy,
[I0 HA3WBAETHCS PUTMOM IOTOKY. PUTM MOTOKY - MPOMIXKOK 4Yacy Mix
BUIyCKaMH PIiBHOI KiJIbKOCTI MPOAYKIii, HACTYIHHM OJWH 3a iHIIHMM.
KoxHa Taka KiNBKICTh TPOAYKIIi MICTHTH n; IITYK OJHAKOBUX BHUPOOIB
MEPEIAETbCs 3 OJHOIO POOOYOro Miclsi Ha IHIIE 1 HA3UBAETHCA
TPaHCIIOPTHOIO MapTI€lO.

3BHYANHO:

r=tnr,

JIe T - PUTM TIOTOKY;
t - TakT BUpOOHHMIITBA,

Nt - TpaHcnoptHa maptis. [Ipu momTy4Hiid mepeaadi BUpOOiB 3 OJHOTO
pobouoro Micuis Ha iHme, Ny = 1

TakT BUpOOHHITBA - IIPOMI’KOK Yacy MiK BHITYCKOM OJTHOTO TaKoro
K BHPOOY, BUTOTOBJICHOTO CJIIJIOM 32 MEPIIAM.

Put™m motoky abo piBeH TakTy BUpOOHHUIITBA, a00 B IIijie YUCIIO pa3
Oinpmie abo MeHIe WOro i 3BHYAWHO MPHIMAETHCS KPATHUM TPUBAIOCTI
poGiTaHrYoro yacy 3minu (t,,= 7 rox).

TakT BUpOOHMIITBA 1 MOTPIOHA KINBKICTh CKJIaalIbHO-3BAPIOBAIbHUX
MiCIb 1 KUIBKICTE 00JIaJ{HaHHS B3a€MOIIOB'I3aHI:
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Ie t,. - HopMa 4acy omepauii abo rpynu omeparii, 0 BUKOHYIOThCS Ha
JTaHOMY pOOITHUYOMY MicIli 200 JaHOMY O0JIaHAHHI.

@ - nificauii roToBuid GOHA Yacy poObOUMX MicIb a00 00JaIHAHHS;

IT - ximpKicTh BUPOOIB, IO BHITYCKAIOTHCS MPOTATOM POKY Ha POOITHHIOMY
Miciii a0o Ha JaHOMY 00JIaTHaHHI.

[TorokoBe BHPOOHMITBO MOBHHHO OyTH mepeabavyeHe B MpOEKTax
[[eXiB MacOBOTO 1 CEpiHOTO BHITYCKY MPOIYKIIil Y BHII TOTOYHO-MAaCOBOTO
(mocTiiHM MOTIK) a00 MOTOYHO-CEPIHHOTO BUPOOHHUIITBA (3MIHHHAN TIOTIK).

Touynu#i cTymiHP PUTMIYHOCTI 1 Oe3MEepepBHICTH POOOTH KOKHOI
MOTOYHOI JIiHIT TOCSTAEThCA TIMBKH MPH OTHAKOBIN TPHBAJIOCTI OINEparii
Ha BCiX pOOOYMX MICIISX.

B 3anexHOCTI BiJi MOXJIMBOTO JOCSTHEHHS CHUCTEMH PHTMIYHOCTI
NpOIIeCy, iICHYIOTh HACTYIIHI TOJIOBHI ()OPMH IOTOKOBOT'O BUPOOHHIITBA!

1. besnepepBHHIi MOTIK - 3AIHCHIOETHCS MPH OTHAKOBIM TPUBAIOCTI
oreparliii Ha BCiX poOOYUX MICIISX.

2. IlpsMoTouHe BHPOOHMITBO - MPU PI3HOMAHITHIM TPUBAIOCTI
oreparliii Ha poOoYMX MICISIX, TIPH [LOMY 3arajibHa TUIAHOMIPHICTh pOOOTH
MOTOYHOT JTiHII 3MIMCHIOETBCS 3a PaxXyHOK IEPIOUYHAX HAKOITHMYCHb
MIXKOTIEPaLiHHUX 33T1TIB.

B cxiajasbHO-3BAPIOBAIBHMX 1€XaX 3BUYAMHO 3aCTOCOBYIOTHCS
HACTYITHI ()OPMH ITOTOYHOT pOOOTH:

1. CramionapHa Oe3nepepBHa poOoOTa - pu 30MpaHHI 3BaprOBaHHI
TPOMI3JIKHX 1 BaXKKHX BUPOOIB MpH JIpiOHOCEPIHHOMY 1 1HIUBIAyaTbHOMY
BUpOOHMITBaX. By3moBe i 3arambHe CKIaJaHHS, 1 3BapIOBaHHS OJHAKOBHX
BUPOOIB 3IIMCHIOETbCA Ha CTAL[iOHAPHUX CTEHJAAX, MPH LbOMY OpHraau
CKJIaJJAIHUKIB 1 3BapIOBANBHUKIB TI0 4ep3i MepexoisTh BiJ CTEHAY B
NOPSIIKY BUKOHAHHS ONEpaliif TEXHOJIOT1YHOTO MPOLECy.

2. llpsmotouni miHii - mpu cKJIaAadbHO-3BAPIOBAILHUX POOOTax B
nexax cepiiHoro BUPOOHUITBAa. PoOoui Miclis po3MillleHi B IMOPSJKY
MOCHTIIOBHOCTI BUKOHAHHS TEXHOJOTiuHOro mporecy. Omepanii He
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MIOBHICTIO CHHXPOHI30BaHI, Ha OKPEMHUX POOITHHYMX MICISIX MOXYTh OyTH
mpocToi oOmagHaHHS, POOITHUKH MOXYTh TIPAIIOBAaTH HAa JEKIIBKOX
pobounx Micusx.

3. besnepepBHi moTouHi IiHII - OpU CKJIagaTbHO-3BapIOBaTbHUX
poboTax B IMeXax BEIMKOCEPIMHOTO i MacoBOro BHUPOOHHUIITBA. Poboui
MICIISl PO3MIIIEHI B MOPSAAKY ITOCHITOBHOCTI BUKOHAHHSA TEXHOJOTIYHOTO
MIPOIIECY 3 TOBHOKO CUHXPOHI3AIIIE0 OTIepalliii.

4. PosnomiasHI KOHBEHEPHI JiHIT - IPH CKIIaIaIbHO-3BaPIOBATTEHUX
poboTax B I1exax MacoBOT'0 BUPOOHHIITBA PiAlIe B IIeXaxX BEIUKOCEPIHOTO
BUpPOOHMITBA. PoOoui Miclst po3MillieHI B MOPSIKY IMOCIiJOBHOCTI
BUKOHAHHS TEXHOJOTIYHOTO MPOLIECY 3 MOBHOIO CHHXPOHI3AII€l0 onepamii
(6esmepepBHHUl TOTIK). PUTM 3amaeThcsi KOHBEHEPHOIO IEperavero
KOMIIJIEKTIB 3arOTiBOK 1 AeTalneil 1o poOounx Miclb 4epe3 KOKHUI PUTM.

5. PoOoui xoHBe#epHi JiHIT - Tex Oe3nepepBHUil MOTIK, poOOTa
BUKOHYETHCSI TIPSIMO Ha KOHBEHEpI, 13 3aJaHUM PUTMOM. 3aCTOCOBYETHCS
IPH CKJIaIaIbHO-3BAPIOBATIBLHUX POOOTAX B IIEXaX MAaCOBOTO BUPOOHHMIITBA.

6. ABTOMaTHYHI TOTOYHI JiHIi - 3aCTOCOBYIOTHCS Ha OKPEMHUX
OUIBHUIAX B I€XaX MacoBOro BHpoOHuWITBa. PobOowi wMicma i
MDXKOTIepaniifHa Tepeaada By3JiB aBTOMaTH30BaHi. € HaHOUIBII CydacHOO
(hopMoto Oe3rnepepBHOT IOTOYHOI POOOTH.

[TorokoBe BUPOOHUNTBO PI3KO TOKpALIy€E TEXHIKO-€KOHOMidHi
MOKa3HUKH, B TOMY YHCIIi: 3HUKYE TPYJAOMICTKICTb, 3MIITHIOE TEXHOJIOTTYHY
JTUCIUILIIHY, CKOpouye Opak, NpPHCKOPIOE pPyX BHUPOOIB B Ipolecax
BUTOTOBJICHHS , 3MEHIIYE TPUBANICTh BUPOOHUYOTO IHMKIY 1 3HIKYE
co0iBapTICTh.

SIKIIO TIpM TPOEKTYBaHHI CKJIAJAJIbHO-3BApIOBAIBHUX IIEXIB HE
MOJJIMBO 3/IICHUTH TMOBHICTIO MMOTOKOBE BUPOOHHUIITBO, IEper0adacThCs
YaCcTKOBE BIIPOBA/KCHHS MIOTOKY B II TEXHOJIOTTYHHIA TIPOIIEC.

[Ipy  mpoeKkTyBaHHI  TEXHOJOTIYHOTO  MPOLECYy  MOTOKOBOTO
BUPOOHUIITBA Tepe0adacThcsi Ha KOXKHOMY poOOYOMY MICIl BHKOHAHHS
NPOCTUX OIepaliid, TOMy MepBicHa po3poOKa TEXHOJOTIYHOTO IMPOLECY
BeAETHCSI HAMOUIBII JOKJIAIHO.

3aBAM HEOOXiAHO MparHyTH IO TOTO, 00 BHUPOOHMYMHA LUK T,
OyB HaliMeHIHM. [le mpu3BOINTH 10 3HWKEHHS COOIBAPTOCTI.

30611bLIEHHS G, OOMEKYETHCS IPOCTOPOBOIO JIOBKUHOIO BUPOOY, 110
BUTOTOBIIIETHCA JJISl HOPMaJbHOI PO3CTAHOBKM POOITHUKIB - 3arajJbHUM
(dbpoHTOM pOOIT BUPOOY.

®poHT podiT BUPOOY YMOBHO BHUCJIOBIIIOETHCS B JTIHIMHUX OJJUHHUIISIX
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a00 KIJTBKICTIO pOOOYHX MiCIb JJIT BUTOTOBIEHHS 33/IaHOTO BHPOOYy.

IIuromuit ¢poHT poOIT 1, ToOTO PpoHT podIT, MO TIpHIamae Ha
OJIHOTO PpO0OYOro, NPHUHUMAIOYOr0 YYacTh B BHUTOTOBJICHHI BHPOOY
BUCJIOBIIOETHCS (DOPMYIIOHO:

ne L, - BenmnuuHa GpoHTY poOiT BUpOOY;
Gp - MIUTBHICTH poOOTH TIpH N; = 1,
Op; - UIIBHICTE POOOTH - BIAHONICHHS MOBHOTO (POHTY pobOoTH [0
OUTOMOTO (PPOHTY 1 YMCICHHO PIBHOI KiIIBKOCTI pOOITHHUKIB, 3aHHITHX Ha
JaHiit poOoTi BOJHOYAC.

3aranpHa TPUBATICTh MPOIECY CKIAIATbHO-3BAPIOBAIBHUX POOIT
(BUpOOHMYMIA ITUKIT) T,, XapaKTEPU3YETHCS HACTYITHOIO 3aJI€KHICTIO!

1e t, - TPYyIOMICTKICTh POOIT, BU3HAYAETHCS HIIAXOM HOPMYBAHHS, TOMY
IpU TPOEKTYBaHHI TEXHOJOTIYHOIO TIpOIeCy HEOoOXiMHO TependayaTu
3aCTOCYBaHHSl MPOTPECUBHUX 3aCO0IB CKJIAATBHO-3BAPIOBAIBHUAX POOIT,
MaKCHUMaJbHE HAOJIMKEHHS 1O HOTOYHMX 3ac00iB BUPOOHMIITBA,



