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BCTYN

¥ 6yOb-aK0i MAUIUHY, He30ACHCHO 8i0 TO20, NPAYIDE 80HA, NPO-
CTORE YU TPAHCNOPTYETOCA, BMIHIOOTECA (DIBUKO-MEXQHIuKI | eeoMeT-
" puyni napamerpu deraseli. OOHOUACHO BHUNMYIOTOCA TEXHIKO-EKOROMIY-
Hi NOKA3HUKW KOHCTPYKYIL 8 YiAOMYy [ HACTAE MOMEHT, KOAU no0aAb-
wa il eKCNAYaTayis HeMONCAUBa abO CTAE eKOHOMIYHO HedOUinbHOI.
Tomy y npoyeci excnayarayii mawuna noTpebye TexuHiunozo o6cayezo-
BYBAHHA 3 METOO NiOTPUMAHHKHA i TeXHIYHO20 CTAHY, a TAKONK
PEMOHTY Oal BiOHOBACHH A qux AKOCTell, KOAU eKCnAYaTayia cTae
HEMONCAUBOI. ,

IIpore, xoau mawuna (abo iHwa Texniica) suiiuirg 3 200y )y, To Ye
e He O3HOMAE, WO BCi OETAAL T CNPANEHHS BTPATUAL CBOL AKOCTI,
OCKiAbKL OeTani BU2OTOBACHI 3 marepianris i3 pisHuMiL pisuxo-mexa-
HIYHUMIL BAQCTUBOCTAMU [ MQIOTb PI3HY IHTEHCUBHICTb 3HOULYBAHMA,]
3acTOCYBANKS cucTemu donyckie na poamipu, noxubka dopmu Ta wop-
CTKICTH NOBEPXOHb, NOKASHUKU TepMiynoi 06pobKku Ta iHWi napamerpu
06YMOBAIOIOTL BUNAOKOBICTL CAPUATAUBUX TQ HECAPUATAUBUX NOED-
HAHb YUX napameTpis y CNPANCEeHHAX i, AK Pe3yAbTaT,— Pi3Hi CTPOKU
caymbu; HeodHaxoga HanpydxcericTe poboru deraseil Ta 8ysaiais; cTpo-
KU CAYyxOu eseMEHTI8 OKpeMUX eK3eMnAapie MAUlUH MQAIOTb 3HAYHI
PO3X00HCEHHS 8HACAIO0K pisuomauimux ymos po‘60Tu

Bidomo, wjo npu HOpMAAbHILL iRTEHCUBHOCTI BUKOPUCTAHHSA OCHOBHI
azpezaru TPAKTOPia 8UPOOAAIOTL 3aKAAOEHUL KOHCTPYKYIEO pecypc ue-
pe3 3—4 poku npu pospaxymcoeomy cTpoky cayocbu 10 poxis i Giab-
we. Crsoprosaru x TeXHIKY, AKa He nOTpebysaTume PeMOHTY ~Bect
nepiod excnayarayii, eKOHOMIYHO He 8unpasdaHo, Ta i OOCALTU YbO20
Yy HedaseKomy MalibyTHLOMY HEeMONAUBO.

Sk nokasytore docaidu Ta npaxTuka, 3 60H020 6OKY, PEMONTY Ciab-
CbK020Cn00APCOKOL -TEXHIKU YHUKHYTU TEXHIYHO HEMONCAUBO, G 3 OpYy-
2020 — BiN € eKOHOMi4HO Ooyiavhul. Adwe 6GirvwicTs BHOWeEHUX
OeTanell Mae BUCOKY 3AAUIKOBY BAPTICTb: npu ix 8I0HOBAEHHI BUTPA-
yaeroca y 20—30 pasie mexuie meTary i MATepiaAis, HIN NPU BUOTOS-
senni Hosux. Hanpuxaad, nonad 90 % Jderaned, sidnecenux do Kare-
20pii nosricTio HenpudaTnux 0o no0asbuloi poboTU, MAIOTL 3HOC BCHO-
20 0,1—0,3 mm no diamerpy, To610 arparusu menwe 0,5—0,1 % macu,
i nican gionosaenns . 65—75 % ix Saea/leOt KIABKOCTL NPAKTUYHO
MONMCHA suKopucraru gopyee.

Egexrusne euxonanna ycix sudis PEMOHTHUX pobir i Texniunoeo
06cAY208YBAHNA cmbcwcoeocnodapcmcoz TeXHIKL i3 3QCTOCYBAHHAM
npoepecusrux Texnoaoeill moxe Oyru 3abesneqexe utupoxo PO36UHY-
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TON CUCTEMOIO HAYKOBUX, 3upo6uuttux ra {nwux crpyxryp. Tomy Heob-
XiOHO CTBOPIOBATU TG NOCTILHO YOOCKOHAAIOBATU PEMONTHO- 06¢y20-
syiouy 6asy ciabcobkoz0 2ocnodapcersa,

Ho 1929 p., koau cirvcbroeocnodapcoka Texwika suKopucrosyea-
AaCh Y CLAbCOKO20CNOOAPCHKUX KOONEPATUBAX TA Ha 0epHABHUX Clib-
cokozocnodapcerux 6asax, ii obcayeosysaru 8id eunadky do sunadxy,
Q DeMOHTYBAAU NICAS 3AKIHYEHHS CiAbCbKO20cnOOapcyvKux pPOBiT.

Hicaa korekTUBI3AYIL, KOAU MACOBO YTBOPUAUCA KOAZOCHU, peMOHT-

#0-06caye06y104a 6a3a po3BUBAAACH GIONOGIOHQ, 3 HACUHEHHAM Ciib-

cokoeo eocnodapcrsa rexnikow. Llvomy cnpussd y Tpudyarux poxax
PO3BUTOK ABTOTPAKTOPHOZO TA CiAbCOHKOZOCNOBAPCOKO20 MAtUUHOOYOY-
sanns. Cinbcorozocnodapcoki mawuny Ta 3Hapadds 6yiu socepeoxce-
Hi HO MAUURROTPAKTOPRUX cTaryiax (MTC), axi suxonysasu ocroeHi
MEXARIB08AHI CiAbCbK020CNO0APCHKi poboru 3a dozosopamu 3 KoA2OC-
namu, @ TAKOXNC TeXHiuHe 00CAY208YBAHHA | PEMONT BAGCHOL TEXHIKU Y
8i0n08ioNOCTi 3 PO3PO6ACHOIO NAGHOBO-NONEPeONCYBANLHOIO CUCTEMOI.

Y poxu Beauxoi BiT4usnsanoi iiinu peMoHTHO-06CAY208Y104Y 6asy
Ka Ykpaiui 6yaro cuavro 3pyuﬂoeano I3 1946 p. nowasca nepiod ii
sidnosaeHHA: GyOysasucsy pemontai madcrepni MTC, aki ocnawysa-
ALCO HEOGXNIGRUM TEXHOAOSIAH LM OERQOHAHNAM.

¥ 1958 p. ciavcoxozocnodapcoky texuivy MTC nepedasu xoazoc-
nam, akum doserocs 6ydysary malcTepri AR BUKOKAHKA HECKAAOHUX
pemonTrux Ta 06Ccayzo8yiouux pobir. A MTC 6y/tu nepersopexi a
PEMONTHO-TeXHIYHI CTaRYiT.

¥ 1961 p. ¢ynxyii KepisHuyT8a peMOHTHO- o6cxzyeosyrouoro 6asoro
8l0 Minicrepcrea ciascoroeo eocnodapcrea 6yau nepedani Bcecoros-
Romy o6’cOnanno «CorosciaveocnTexnikas, saxe Pysxyionyearo Ha
8cix admiricTparusro-Tepuropiarsvrux piexax (cotos, pecnybaika, 06-
aacte, pador). ¥ yed nepiod 6ys creopenuti [Jepwcasuui cowsnuil
HayK080-00CAIORULL TeXHOAOZIUHUL IRCTUTYT DEMONTY TQA eKCNAYATAYiL
Tpakropie i ciabcoxoeocnodapcekux mawun (FOCHHT H), axud, so-
Kpema, po3pobus TUNOBY TEXHOAOZil0 PeMOHTY TPAKTOpis i cinbloKo-
zocnodapcekux matiin. B ylcpamt pynkyionysas iriar z;boeo in-
CTUTYTY.

Ho 1970 p. ckraraca nesna cucrema~opeanisayii peMonTy ciabco-
K020cnodapceKoi TexHiKu, 3a AKOL .KaniTAA6HUL DPeMOHT MOUIUK Ta iX
aspezaris, 4 TAKOXC YenTpaArizosane sidnosienns Oeraneil 30idcHro-
6aAU KA CNEYiQAI3080HUY PEMORTHUX niOnpuemcreax, a noTouwi pe-
MOKTU TQ TexHiuHe OOCAY2OBYBAHHA— y MQUCTepHAX 20Cnodapcrs.
(koazocnis ¢ padeocnis).

Y 1978 p. BO «Corscirveocnrexnikas nepersopuroce y Hepacas-
HULl KOMITET nO BUPOOHUYO-TEXHIUHOMY B3A6E3NEYEHHIO CIAbCOKO2O 20C~
nodapcrea (Hepscromciaveocntexnika), a y 1979 p. 3 Hbo20 aidokps-
MUAOCS YNPABAIKHA nO 8i0HOBAEHHIO OeTarell «PemOerars» i3 Hayko-

. 80-00CAIOHUMY, NPOEKTHO-TEXHOAOZIMHUMU TQ 3upo6uuttumu nidpos-

diramu.
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Hessaxcarouu Ha 4UCACHHI BUPOOHUYO-CTPYKTYPHI NepeTsoperns y
chepi Texniuno20 00CAY20BYBANHHA Ta PeMOKTY TexHiKu, do 80-x pokis
8UCOKOeheKTUBHOT OiAALHOCTI PEMONTHO- 06c4y208Yyi040iL * 6asu 3a6es-
newuTy .He 80QN0CH: MINCPEMONTHUL pecyp¢ TPAKTOpis ckradas 45—
50 % OJopemonTHOZ0, npoctoi TpaxTopis y pemorri docagasu 30 Y
rca/zem?apuoao “acy, Getpiqur BanAcCHUX 4QCTUR APAKTUYHO HE 3MERLLY-
8ascs, cneyiarisoBani nionpuemcrea 30e6irbuo20 ne 3abesnewysaiu
HOPMATUBHOL D08208I4HOCTI 8I0KOBACKUX OeTarel.

. Iepeopienrayia exonomiunoi norituku YKpainu Ha 86e0eHHA PUH-
Kosux 8IOHOCUH i PO3BUTOK PI3HUX (OpM BAACHOCTL 8 Ycix 2aAy3ax
uapoduoeo ezocnodapcrea Hemuryde 3YymoBULL Bminu i 8 ’crpyrcrpr
icHYy 04Ol PeMORTHO-06¢AY208Yyr040L 603U, 8 i 0p2ani3ayil, ynpasrinni,

TexXHOA02ii 8UPOBHUYTBA, PEMONTI § o6myeosyeaum cmbcwcozocnodap-
cokoi rexniku. Jaa cyTTegoeo nidsuwennsa pieua ii Texniyno2o obcay-
2OBYBARHA TA PEMOKTY BUABUAUCA HeOOXiOnuMu, wioralmeHwe
dei ymosu: no-nepuie, TexHiune 00CAY208YBOHHA | PEMONT NOBUHHI
po32asdaTuce He AK Wock Opyeopadue, a AK Hesid eMHA 4ACTUHA, Nes-
Ha cTadis npoyecy Mexanizayii ciabcbx020cn00apPCbK020 BUPOOHUYTSA,
no-dpyee,. 8306M08IOHOCUHI  MidC aupoduulcom TG CROXMCUBAYEM Cinb-
cbK020¢cn00apCoKoi TexniKu nosunhi 6y0ysaruce Ha OCHOBI anOpLTeT-
HOCTE cnoxcusa4a.

3apyGiscnuld Goceid y earysi 06CAY208YBANHA | PEMOHTY Ciab-
cbrcoaocnodapczmoi TeXHIKU Ta 8i0n0siOHI OOCACHEHHS BITHUBHAHUX
eupobrudux & INWUX CTPYKTYP BKABYIOTE HA UWLARXU PO3BUTKY PEMOHT-
Ho-06cay208yl0%0i 6asu ciabcokozo 2ocnodapcrea 8 YKpaini y Hosux
eKonoMiunux ymosax. 3okpema, (i0eTocA npo CTBOPEHRA CUCTeMU 0O-
CAY20BYBAHHA | PEMOHTY CiAbCLKO2OCNOOAPCHKOL TEXHIKU 3G NpAMOI0
yuactrio 3a800i8-8U20TiBHRUKIB (d)ipm-aueorieﬂuxie), T06TO npo Texwiu-
HU cepsic Y WUPOKOMY PO3YMIHHL.

Tpeba 3QY6aNCUTU, U0 00c6id po38uUHYTUX KPAIH Y YUX NUTAHHAX
Jocute PIBHOMARITHUL, GAe NPUHYUNOBO 3Q2QAbHUM € COME CUCTEMHUL
nidxid. Cucrema ckAadaersca i3 TPvOx nidcucTem: supOOHUYTBO Ciab-
CcboK020cn00apCoKOl TexHiKU ~— TexHi4null cepsic — KOpUcTysas cias-
CbK020cn00apcoKor0 Texnikor. Baaemoss’ azox misc-nidcucremanu sax y
yiromy, Tax i scepeduni ix 6yOyeToca HA eKOHOMIYHil ocHo8i. Pipma-
8u2OTiBHUK, AK npasuao, Gepe na cebe scro 8i0nosidassHicTs 3a opea-
HI3QUiI0 TeXHIYHO20 cepsicy npoTA2OM Yycb020 nepiody excnayarayii
rexniku (ipmosuil cepsic). Ipiopurer sa Tpervoto nidcucremoro —
KOpUCTY8aY CiAbCHKO2OCNODAPCHKOIO TEXHIKO.

Cepsic BUKORYETHCA 3Q BUMOLO0 KOPUCTYBALQ | ROAA2AE Y HAJAHHL
nocaye wodo npudbanns mawun, 3rRapads, npuradis GeanocepedHso
curamy BUPODHUKA TA nNOCepeQHUKIB — TEXHIYRUX YeHTpis.

Texniunuil cepsic sk nidcucrema sxawouae e cebe 6a2aro CTPYK-
TYPHUX eAeMENTI8: NiONpHEMCTBA 3 TeXHIUHO20 0OCAY208YBAHKA i pe-
MOHTY matiun i 06100HANHS, BUPOBHUYTEA NO 8I0HOBAeHHIO Oeraiel,

cayxbu 300e3neqenns 3anachumu 4acTunamu i marepiaramu, ingop-
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maylina | pexramna cayxbu, opearisayia 3 nideoTosKku Kadpis Towo.
Egexrusne pynrxyionysanns taxoi nidcucTemu 3abe3neuye MONCAU-
.8icTo Geanepebilinoi i eKOHOMIuHOI exkcnayaTayii cirbcbrozocnodap-
CbKOI TexriKy i 06AAOHAHKSA.

Takum uunom, supoOHUYTBO — TexnidKUL cepsic — KopucTysa4 no-
BUKHI p0324A0ATUCL 83AEMONOB’A3AH0, AK EOUHA CUCTeMA, 8 AKil 36iit
odni€i 3 nidcucrem npuseodurs 00 po3pecyArrOBaKRA 8Ciel- cucTemu.
Taxa cucrema 3 0obpe HaAQ200NCEHUM 380POTHUM 36°A3KOM CHPUSAE
HAYKOBO-TEXHIYHOMY npoepecy Y 8Cix Tpbox nidcucremax. \

Bsacani inosemui ipmu npudirftoTs TeXHI4HOMY OBCAYEZ08YBAHHIO
{ PeMOHTY panilie BUNYULEHUX MAULUK He Merlle Yysazu, Hix 8upobHu-
YT8Y HOBUX. Hpo ye caid4aTo WBUOKI TeMniu 8U2OTOBAEHHS 30C06i8
060AYe08YBARKA | PEMONTY. ¥ TEXHOAOIHHUX NPOYECAX PEMOHTY azpe-
2QTi8 | MQUUH, 4 TAKOXC 8i0HOBAEHHA deTaseli 3akaadaroTecs Taki pi-
wenns, AKi 300e3neqyroTo BUCOKY AKICTb | HAOIUNICTo 8i0pemMONTOBA-
HOP Texwixu, a pecypc 6i0HO8.1eHUX (eTanedl — HE HUjKHe HOBUX.

Icnyroua PeMORTHO- obcayeosyroua 6a3a CiabCobK020 20Cn0dapcrea 8
Ykpaini nuni nepebydosyersvcs Oas PYHKYIORYBAHHA 8 yMOBAX DUH-
KO0B0I eKOHOMIKW TQ KOHKYPEHYIl Y HAnpAMKY CTEOPEHHA PO32AAHYTOL
suye €0unoi cucTemu: BupobHUYTBO — TexHiuHul cepsic — KopucTy-
aau. ‘

3 yicro MeTor Yyreopeno Konyepn «¥kpaeporexcepsics, axuil gabes-
neuye ciavcovrozocnodapceki nionpuemcrea Geskor TexHikoro Ta 06-
AQOHAHHAM O4s peMOHTHux nionpuemcrs. Pemontui nidnpuemcrsa
obaacreli yreoporwTs 06’cORARKE NO BUPOOHUYO-TEXHIUHOMY 3a6e3ne-
YeHHIO CiabcbKoeo e2ocnodapcraa- (06.aacHi azpoTexniuni 00 cOHAHHS).
Pemonrno-rexniuni nidnpuemcrsa (PTII) wnabysaroTe camocTilinocti,
HAAa200%CY10Tb 38°A3KU i3 30800AMU-BUOTIBRUKAMU, BUKOHYIOHU (DYyHK-
yii nocepeanutcie (Quaepis). YreoprororTeca NpUBATHI, KOONePATUBHI,
axyionepHi niOnpuemcTea no 06CAY208YBARKIO i PEMOHTY CinbrbKO2OC-
nodapcoKkoi TexHiku pizui 3a sudom, obcazom Ta cx/mauwno BUKOHY-
8arux pooif.

[Ipu nideorosyi danoeo ntdpyunurca surcopucrano BITUUBHARUE
3apybincruld 0ocsid y pemonrTi Texnixuy, 8i0nosiOHi Hayxkosi po3pobku,
a TAKOXH pesyavTaTu OoCAidKcerb, BUKOHAHUX 3Q YyuacTio asTopis. Ma-
Tepiax, suksadenull 8idnosidno do KasuarbHOi npozpamu, cnpusTume
axicuid nidzotoeyi iHdCeRepiB-MeXANIKIB 3 NUTAHb PeMONTY cmwbrco-
20cno0apcoukol TexHiKu.



1. TEOPETHYHI OCHOBY TEXHOJOIIT
PEMOHTY MAIUHMH | OBJIATHAHHS

1.1 MPEAMET I 3MICT TEXHOJIOTH PEMOHTY MAIIUH
I OBJIATHAHHS $IK HAYKOBOI IMCILUTUIIHH

[Mpouec sKkicHoi 3MiHM npeaMeTiB IPHPOAH HA3HBAETbCS TEXHOAO-
eiunum npoyecom. TexHonoein } — Ue CyKynmHiCcTb metoniB oGpoOkH,
BHIOTOBJIEHHS, 3MiHH CTaHy, BJaacTHBocTed -i GopMH CHpPOBHHH, MaTe-
piaany abo HamiBdabpuKaTy Aas ONlePXKaAHHS roroBol mpoayxuil.

TexHoJoris PEMOHTY MallHH TiCHO MOB’A33HA 3 TEXHOJOri€l0 MalIX-
Hoﬁynysamm (y ToMmy umcai aBTOTpaktopHOro i ciibcbKorocmopap-
cbKOro). AJe SIKIIO TEXHOJOrif MalIHHOOYNyBaHHS — Lle rajy3p Hay-
KH, siKa 3afiMaeTbCs BHBYEHHAM. 3aKOHOMipHoCTeH, Airouux y npoueci
BUrOTOBJIEHHS MALIHH, TO TEXHOJIOTi PEeMOHTY — Ile rajy3b HayKH, sKa
3afiMaeTbCcsl BUBUEHHSIM 3aKOHOMipHOCTed y mpoueci iXx peMoHTY.

Texnosoril® peMOHTY. MAIlHH Bid TeXHOJOrii iX BHrOTOBJIEHHS Bif-
pisHsie psa CyTTEBHX 0coGJIHBOCTEH, sIKi A03BOJSIOTH BHAIMMTH Ii ce-
pen iHHIMX HayK SIK CaMOCTifHYy.

OcnoBHa 0c06/HBicTb TexHoJOrii pPeMOHTY MALIUH NOJArae B TO-
My, 110 BHAXiIHHM 00’€KTOM Mmii 4ac PeMOHTY € He CHPOBHHA, marTepia-.
Jau i HaniepabpHKaTH, AK Hik 4ac BHrOTOBJEHHSA, a CKJIaAOBI YaCTHHH
caMHX MamIHH, fKi 3MiHMAMCH y nepioA IX BHKODHCTAHHA i1 y 3B’A3KY
3 (MM BHUepnaJH cBill pecypc abo MaloTh AesikH#l Horo 3anmac. PeMoHT-
He BHPOOHULUTBO Mae cNpaBy 3 MOBHicTIO ab0 4acTKOBO 3HOLIEHHUMH i
HecpaBHHMH JeTalsAMH MallHH. ¥ 3B'A3Ky 3 LUM Hayka NIpo TeXHo-
JIOTil0 PEMOHTY MAalllMH NOBHHHA TPYHTYBATHCS HA TOYHOMY Y#BJEHHI
Mpo CTaH MaUIHH Ta iX CKNaJ0Bi 4aCTHHH, AKi HAAXOAATb Yy PEMOHT.

TexHoJOris PEMOHTY MalllMH Mae # Taki 0coO6JHMBOCTI, SIK HasBHICTb
y TeXHonorquomy npoueci po3bupanbHo- MHHAHHX 1 KOHTDOJNBHHX OIe-
pauifl, a TakoX omnepauifi mo BiIHOBJIEHHIO MOYATKOKUX BJACTHBOCTEH
HeCNpaBHHX AeTaJied. Y mpoueci cKNajaHHA BUKOPHCTOBYIOTb He TiJlb-
KM HOBi AeraJi, ajle ¥ nerani yacTkoBo 3HolleHi (npumatsi 6e3 pe-
MOHTY) i BiAHOBJIEHI. B

Omxe, npeaMer Haykosoi aucuumniainu «TexsoJsoris peMOHTy Ma-
HIKH» — (e CHOCOOM BNJIMBY Ha HECHpaBHi CK/I4adOBi YaCTHHH MaLIHH
BIAMOBIAHHX 3HAPALL BHUPOGHHMUTBA 3 METOIO peasisamii (BMKOpHCTaH-
Hs) iX 3aJHLIKOBOI LOBrOBiYHOCTi i BiAHOBJIEHHS CIPABHOCTI MalH
npu HafiMeHIUMX 34TpaTax npaui Ta KOMWTIB.

Buxonsud 3 BU3HAUEHHA [peAMETy, FOJMOBHUMH 3aBJaHHSIMH TeX-
HOJIOTiI PEMOHTY MallHH $IK HaYKH € BHBYEHHS: 3aKOHOMIpHOCTeH 3Mi-
HH CTaHy €JIeMeHTIB MaIlHH y mpoueci eKCmuyaTauii i BnauBy ix Ha
3a/IMIIKOBY AOBIOBIUHICTh; 3aKOHOMIpHOCTE! BHKOHAHHA — TEXHOJOT{Y-
1IMX TpoueciB Mifl 4ac PEMOHTY MAIIHH i BHABJEHHA mapaMerpis, Airo-
Wil 'Ha AKI MOXKHA MiABHIUHMTH SAKICTb i eQeKTHBHICTL pemMOHTY.
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HaykoBo ofrpyHToBane pilieHHsi 3aBAaHb 6a3yeTbcs{ Ha Biamorig-
HHUX HAayKOBHX JNOCHiJXKeHHSX, N0 IKHX BIRHOCATbCS:

1. HocaigxkenHs npouecis, MO BHKJIHKAIOTh BTpaTy poﬁoTosnaT-
HOCFi CKJIaJla/ibHHX ONMHHIL MAIUMH (arperar, BY30J, MeXaHisM, s’el-
HaHHsA, AeTalp), i PaKTopis, fKi BIJHBAIOTH HA MiABHIIEHHs iX iHTeH-
cuBHOCTI. TIDaKTHYHUM pe3y/bTaTOM LOCAIAKEHD € po3pobka cnoco6iB
3HMIKEHHS I[HTeHCHBHOCTi &Il WKIZAHBHX mpolecis, TO6TO pospoéxa
cnoco6iB niABHINEHHs HajillHOCTi MalIuH. :

2. ocnipxennsi 3arajibHHX 3axonompnoc'reu SHOH.!yBaHHSl Jdeta-
JIell 32 4acoM 3 METOI0 OUIHKH MOKAa3HHKIB HaxifiHOCTI MaluuH i o6aazn-
HaeHA i pospob6ka Ha iX OCHOBi KOHCTPYKTOPCHK®-TEXHOJOriYHHX 3a-
XOAiB, CNPAMOBAHHX HA MiABHIIEHHS HaAiHHOCTI MalHH.

3. Teopernune i eXCrepHMeHTalbHe OGrpyHTYBaHHsSi napaMerpis,
AKi XapaKTepH3YIOTh TEXHIYHHH CTaH 3HOUIEHHX jAeTanel i MOXKJAHBICTL
iX monaJbIIOro BHKOPHCTAHHA Ge3 peMoHTY a60 HeoGXifHiCTh pEMOHTY.

Jlo Takux mnapaMeTpiB BiAHOCATbCA pO3MipH, NOXHOKH ¢opMH i
B3a€EMHOTO pO3MillleHHss pOOOYHX MOBEPXOHb, 3a30PH Yy CNpPAXKEHHAX
romio. Ha oOcHOBI pe3ysbTaTiB ROCHIIXKEHD PO3POGISIOTBCA - TEXHIYH]
BHMOTH Ha KOHTpPOJIb JeTaJlell IiA yac peMoHTy. BoHu TaKoX BHKOpHC-
TOBYIOTBCSl. iK BHXiJHi AaHi Aas po3paxyHKy norpebu y 3amacHHX yac-
THHAX, BH3HaYeHHA HOMeHKJNaTypd i obcAriB BigHOBJEHHA neTaJjel.

4. Hocninxenus, nop’a3aHi 3 yAOCKOHAJIEHHAM TeXHOJOT{YHHX mpo-
neciB, fKi 3aCTOCOBYIOThCA Mif Hac peMOHTY Aerajelfl i MaillHH,

TexnoJsoris . peMOHTY MaIlHH BiJHOCHTHCS A0 NPHKIAJZHHX Hayk,
00’eKTOM SIKHX € MAallIMHH, BepcTaTd, obnafHaHHsg, MeXaHi3MH Ta iHmii
TexHiuHi npucrpoi. Bona cnupaerbest Ha nosoxeHHs Teopii TepTs, Ma-
1lleHHs, 3HOIIYBaHHSA, cTapinHg i HagiliHoCcTi MaluKH.

3aBasku TakuM BueHuMm, sk B. B. €dpemos, B. L Kaaapues
B. 1. Kocreuskuii, 1. B. Kparem:csxnn 1. C. JleBurcekuil, B. B. Ceui-
BaHOB, I. €. YabmaH Ta iH, 6GaraTo nHTaHb 3 TEXHOJOrii, a TaKOX Op-
raHisalil peMOHTY MAalIHH OJepHKalh TeopeTHYHi oGrpyH’ry&aﬂuﬁ e
JAaJjio MOXKJAHBICTY BHPIMWIHTH NpaKTHYHI npolieMH B ra.nyax TeXHoJIori{
i opranisauii peMoHTHOro BHPOGHHITBA.

1.2. 3MIHA TEXHIYHOrO CTAHY MAIIMAH
I BAHUKHEHHSA JE®EKTIB JETAJIEH-

Ilpu xoHCTpyIOBaHHi i BHDOOHMNTBI MAaIIMH 3aKJAafalOThCA NEBHi
eKcIyaTalifiHi MOKAasHUKH, fIKi 3abe3neyyioTb BHKOHAHHS MaIIHHOIO
safanux QyHKUiHl, ToO6TO 3aAal0Tbes GyHKUiOHANbHI, a TakoX iHi ii
skicHi BjsacTuBoOCTi, AKi OouiHIOIOTHCA BiNnOBiAHHME mapamerpamu. Ho
¢yHKUiOHANPHEX NApaMeTPiB MOXHA BiRHECTH, HANDHKAAX, TArOBe 3y-
CH//I TPAKTOPA, MOTYXKHICTb ABHIYHA, MHTOMY BHTPATy NAaJHBA; A
Cl/IbEPKOTOCTIOA2PCHKUX MAUIMH — rnnénﬂy OpPaHKH, PiBHOMipHiCTb BH-
ciBy TOLIO. .
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Y mpoueci ekcnayarauii mMauMee Ha ii esementd (cnpsxeHHs i
AetaJji) AiOTH WIKiAMEBi ABMIA i PyHHiBHI mpouecH, ki npu3BOAATH
A0 noripulenHsi QyHKUiOHANbHUX BJAACTHBOCTEH, 3MIHIOWUH iX TeXHiy-
HUl craH. PiBenb TexHiyHOro cTamy MalUMHH XapakTepusye ii apgar-
HicTh (abo HesnaTHicTh) BHKOHYBaTH 3afaHi ¢yHkuii i onizioerncs
CNiBCTaBJEHHAM (aKTHYHHX 3HAUEHb NMapaMeTpiB i3 3aiaHHMH y Tex-
HiYHill HOKyMeHTauii.

PyfiniBHi npoumecn nop’sisani 3 poGOYHM MPOLECOM, SIKHH BHKOHYE
MallUHMHa, 30BHIlIHiM cepelOBHINEM, NMPUPONOIO MaTepiajy ToOLLIO.

Ilo ocHOBHUX BHAIB PYHHIBHMX NpOHECiB MOXHAa BiIHECTH: TepTH i.
3HOUIYBAaHHA JeTaJiell, NJacTHuHe Ne)OpMyBaHHs, SBHULIE BTOMJIOBA-
HOCTi, KOpo3ilo. \

- Tlip vac poboTi MalIMHU MalOTh Miclle IIKiAJHBi ABHINA i MpOLECH,
fKi CTBODIOIOTb HampyXeHi peXHMH (YHKUiOHyBaHHS OKpEeMHX CKJa-
poBHX 1i 4acTHH, ocobnuBo nBuryna. Hanpuknan, Binknaganss Hakuny
i Harapy, a Takoxk Bi0pauia cnpusioTp NiABHIIEHHIO [HTEHCHBHOCTI
py#iHiBHHX mpoleciB, fAKi NOTipIIyIOTh TeXHiuHHi cTaH Xeraneil. 4

KpiM Toro, ferajaM MallHH BJACTHBE CTapiHHA — CaMOCTidHHA ne-
pexix marepiaay 3 HecrabGiAbHOro crary y crabinsHuit. BoHo moB's-
3aHe 3 nepeMillleHHAM aToMiB y MeTaJi, To6To 3i 3MiHOIO KpucTadiuHOI
CTPYKTYPH MaTepiaay. ¥ BHNaAKy cTapiHHA Mae micue mAedopmanis ae-
TaJje#l, 0oco6JHBO BiYyTHA AJA BeJNHKOraGapUTHHX, CKAAAHHX 34 KOH-
cTpyKuieio i BixnoBinanbHuX neTanefi. Ock YoMy npH BHPOGHHITBi Ma-
IIMH TaKi AeTaui, sk ONOK UMAiHADiB ABHryHa i KOpmyCH arperaris
tpaHcumicii, mianaoTe nomepeaHboMy (X0 06po6ku) npHpopHOMY (Ha
noBiTpi) a6o WTYYHOMY (MPUCKOPEHOMY.3a 'paXyHOK MiABHIIEHHS TEM-
nepaTypHHX yMoB) cTapiHHIO 3 THM, mo0 miC/asi MexaHiyHOI 06pPoGKH -
He 6yJ0 Aedopmanii, AKi BUKJHKAKOTh NOXHGKH B reoMerpii oGpobie- |
HHX .TIOBEPXOHB. ‘

Crapinaa noaimepiB € npomecom rectpykuii, To6to posmagy Ma-
KPOMOJIEKYJl Mil BIJIMBOM pisHHX ¢akTopis (Temmepatypu, cBitaa).
Buacaigok cTapiHHs AeTtani 3 nodiMepHHX MaTtepiafiB BTpayaioTh CBOL
¢hisHKo-MexaHiuHi BJACTHBOCTI, roJtoOBHUM YHHOM eJacTHYHIiCTb, BHa-
cJiJ0X YOro He MOXKYTb BHKOHYBATH 'CBOIX CIyXG0BHX (YHKILiH.

Cxnaanuiét tTa Garatodaktophuit npouec isnuHoro crapiHes Ma-
ILIKWH Ta iHIWIOI CiJbCbKOTOCNOZAPChKOI TeXHiKH — HEMHHYYHH i 06’ek-
THBHHMA, Oe3nepepBHUHl i NpHpPONHHH, X0ua IHTEHCHBHICTL Horo BHsB-
JeHHsl Yy 3HAYHi# Mipi 3a/eXuTb Bil AKOCTi caMuX MalluH, iX TexHiy-
Horo oOCJAYTOBYBaHHA B Npolleci excmiyatanii; skocTi peMoHTy, T06TO
noB’si3aHa 3i cdepolo BUPOOHHUTBA, eKCNAyaTanii i peMOHTY (AMB. HO-
JaTOK) .. S

Jliroun Ha jAeTanb, pydHiBHI mpouecH 3MiHwIOTh 1-po3mip, dopmy
Ta (i3uKo-MeXaHiyHi BJACTHBOCTi, yTBOPIOIOTb Di3Hi AedekTH, NpH3BO-
IATh IO HecnmpasHocTi By3JiB, arperartis i mamuu (puc. 1.1).
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1.1. Knacudikauisn nedexris peranefi Mamut

1.3. OCHOBU HAYKM NPO TEPTH I 3HOUIYBAHHA

3o0sHiwne Teprs (TepTa) — Ue OMIp BiZHOCHOMY mnepeMillleHH o,
AKAK BHHHKAE MiX [BOMA TifiaMU y 30HAX KOHTAKTY (X [MOBEPXOHE.

3a HafBHICTIO BiAHOCHOrO PYXY PO3DI3HAIOTH TEPTH CHOKOI0
i TepTs PYyXy, a 32 XapaKTepoOM BiHOCHOrO PyXy-—TepTs
KOB3auRfA, TEepTA KOYeHHS i Teprﬂ\ KOMEeHHSA 3 NpO-
KOB3yBAHHAM.-

Cura TepTa —ue Cuia- onopy BiRHOCHOMY nepemmeumo OHOTO
Tina mo mosepxui inmioro min Rieio 30BHIIIABLO{ CHIH, TaHreHUiaJdbHO
CNPAMOBAHOI A0 3aralibHOI Mexi MiX LUHMH Tinamu. ' '

Ha#6ispiio0 € Taka CHIa TepTs CNOKOIO, MepeBHINEHHs SKOi npH-
3BOJMTL RO NepeminieHHs OAHOTO Tia No NoBepXHi iumoro.

KoedpiyienTom TepTa € BifHOWIEHHS CHJH TepT A0 HOPMaJjbHOI
CHJIH, fiKa NPHTHCKAe Tifa oAHe MO OAHOTO.

Koeqmuteﬁr 3uennenHs — e BiIHOLIEHHs HaHObinbwOl CHAH TepTs
CTIOKOIO 10 HOPMalbHOI CHaM, SiKa OpUTHCKAe Tila QHE [0 OJHOro.
- 3Howysanxa — ne. mpouec BilOKpeM/eHHs marepialy 3 MOBEepXHi
T€PTs TBEPAOTO Tisda i {aGo) sGinbuwienns #oro sanulikooi nedopma-
uil nia =ac Teprs, AKa NPOABARETLCA Y nom‘yrxoam amidi bopmu i
(abo) posmipiB Tisa.

310C — pe3ynbTaT 3HOLIYBAHHA, SIKHA BHU3HAYAETBCA Y BCTAHOBJIe-
HHX OJHHHUSAX (LOBXHHH, 00’eMy, Macu TOLID).

Hlsudxicres 3nowysanns — fe BiAHOUIEHHA BEJWYHHH 3HOCY 1O iH-
TepBajy uacy, NpoTAroM sikoro BinbyBajocs 3HOWYBaHHES.
 InTencusnicTo 3HOWYBAHHA — Nle BINHOWEHHS BEJIHYHHH 3HOCY 4O
WAAXy TepTs, Ha AKoMYy Bigbysanocs SHOWYBAHHS.
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CridkicTs npoTu 3HOWYBAHKHA — BAACTHBICTL Mateplany nporuais-
TH 3HOIUYBAaHHIO B NEBHHX yMOBax TepTd, fKA OLIHIOETBCA BEJHYHHOIO
ofepHenol MIBHAKOCTI 3HOMYBaHHA ab0 iHTEHCHBHOCTI 3HOMIYBAWHSA.

Teprsa — HeBiR'eMHH# npoluec, AKHA CYmIpPoBOAXKYE pOoGOTY KOXKHOrO
MmexaHiaMy, o6sagHaHHsA, MaWHAK. Y NiAMUNHAKAX, TOPUIHEBUX CHCTe-
Max, 3y6uacTHx nepejayax Ta {HIIMX CHPAMKEHHX MApax TepTs NPH3BO-
LHTh 10 BHOLIYBAHHA NOBEPXOHp | 3HAYHMX EHEPreTHYHHX BTPar. 3a
JiesKHMH OIiHKaMH RO !f/s CBITOBHX €HepreTHYHHX pecypcis BHTpaua-
€Tbcs Ha MomojaHHa TepTs. Binbwe 80 % mammn BTP2UAI0TH CBOI
GyHKUIOHANBHI BJACTHBOCTI BHACJHIZOK TEPTS B PYXOMHX 3’€AHAHHAX.

Tepta i 3HOLIyBaHHSA — ABi CTOPOHH OAHOrO §BHIla, 0OYMOBJIEHOrO
B3a€MOZI€I0 ABOX KOHTAKTYIOUHMX Til Nif yac iX pyxy ongHe BigHOCHO
oanoro. Teprst BKAOuae B cebe CHJIOBY XapaKTePHCTHKY LbOro SBHINA
(cuna i xoediuieHT Teprd), 3HOIIYBAHHS, NOB’A3aHe 3 PYHHYBAHHAM
[TOBEpXOHb TEPTS.

Hayxa npo tepra npoﬁmﬂa IOBrHii LJIAX CBOTO PO3BHTKY i popmy-
Bannd. [lepmi BizoMmi mocniawm pjas BHBYEeHHA .-TepTs OyJu nocTaBieni
Jleonapao na Binui y 1508 p. Bi# xe BiIKpHB 3aKOH, WO CHJA TepTH
nponopuiiiHa HaBaHTaXXeHHIO:

. F=IN,
e f— Koeq)lmeHT tepts, AKuil nopisHioe 0,25, -

Mainke uepes 200 pokis (y 1699 p.) (bpaﬂuyabmxﬁ qnsﬂx Awmonu-
TOH CBOIMH AOCTiAaMH NiATBEPIHB 3aKOH .Heonapno nxa Binui, serano-
BHBLIH, UIO Koeq)mlem TEPTH HE 3aJEXHTH Bii posMipy noaepxm
a BeJIHuHMHA Horo cTaHoBHTh 0,3,

Y paudix poboTax nepeBaxaiH HHCTO MeXaHivHi yﬁBJleHHﬂ npo
tepta. B ocHoBy BHBUeHHst TeprTa OyJjia MOKJAafeHa MeXaHI{YHA B3aEMO-
Jif ejJeMeHTapHHX HepiBHOCTel TepTHOBHX noBepxonb. Ilpn upomy pos-:
rAsfaduch WOPCTKI noBepxHi TBepAHX i a6COMIOTHO MKOPCTKHX Tid. ~

3 pO3BHTKOM HAyKH MpO 6ynoBy peyoBuHH Oyiia BHCYHyTa TrinoTe3a ‘
i po3BHBANHCH inel mpo MoJjiekynsipHi cuam B3aemofii. BinmosigHo a0
niei rinoresw BBaxKajOCh, INO TepTs OOYMOBJICHE TNOLOJIAHHSM CHJ
MOJIeKYJISIPHOrO 3UENUIEHH A, IKe BHHHKAE MIXK TBEDIUMH Tinama. A cH-
Ma TepTs 30iMbIIYEThCs 31 3MEHIIEHHAM HWOPCTKOCTI, OCKINILKA y BU-
naaky -TicHimoro HaGAMKeHHS nosepxom, 36iMbIIYETBC MOJIEKYJISAD- .
He 34YenVIeHHA MIiX HHMH.

Y 1778 p. 1L KyJIOH 3anpon0HyBaB tdopmyay, fKa XapaKkTepHaye
NOJABIAHY NPHPORY TEPTH:

ABIMHY TIPHPOAY TEP F— AN,

je A — xapakTepHCTHKa 3YeNIOBAHOCTI ABOX TiJ, KA He 3aJIeXKHUTh
Bif HaBaWTaXeHHs; | — koediuient nponopuifinocri.

Aste B iHXEHEPHil MPaKTHII NPOAOBKYBAIH 3aCTOCOBYBATH 3aKOH
chonapno na Biunui — AMourona. ¥ Mipy HarpoMajUKeHHsT 3HaHb NPO
TepTA Hell 3akOH Bce Gilblle BTpayaB CHIY, OCKiJbKH 3’51y BAIOCH,
o KoedillieHT TepTA BH3HAYAEThCA He TiMbKH NPHPOROI0 MaTepiaJis,
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ade # TakuMH daxkTopaMH, siK WIOPCTKICTh, po3Mip moBepxHi, cTan mo-
BepXHeBMX NJIBOK TOLIO.

IOymka npo BOJAMB Ha TEPTH CHA MoJeKyaspHoi Ail BHCAOBIOBA-
Jach GaratbMa ByenumH., Haliraubine rteoperHyHe oOrpyHTyBaHHA Us
rinoresa 3naiimia 8 po6otax b: B. Ileparina (1934 p.).

Ane Mix MojeryaspHowo I MexaHiunolo Teopiamu TepTs 30iabliy-
BaJUCh NPOTHpiuus. MeXaniyHa Teopisi He MOrjd. NOACHHTH, YoMy i3
3MeHIIeHHAM HepiBHocTi noBepxHi koedillienT Teprsa uixBHUlyBaBCH,
abo oMy y Mipy nepeGyBaHHS IBOX CBIXOCKOJIOTHX NOBEPXOHb KDHC-
taaiB Ha noBiTpi Koedinient TepTa ix pisko nagae. MoaekyaspHa teo-
pisi He MOraa NOSICHUTH 3aJICXKHICTb CHJAH TepPTs Bil MWBHIKOCTi KOB-
3aHHA TOWO. o

TMogansii poCAiAKeHHs NpU3Benu A0 KOMOIHOBAHUX MOJERYNIsipHO-
MexaniyHux Teopifi Tepra. Hali6iabime MOWHpPHIACH MOJEKYASPHO-Me-
XaHiuHa Teopis TepTsa, NoGyLOBAHA Ha OCHOBI meBHoi, pakiule sanauol
MoJeni KOHT2KTYIOUHX NOBEDXOHb TBepAHX TiJi, pospobaena I. B. Kpa-
renbCchkM (1949 p.). : .

B 0CHOBY 30BHIlUHHOTO TEPTH RBOX Til NMOKNAZEHO B3AEMOZiO 1O-
BEpPXHEeBHX 3B’A3KiB; ix pofory i pyduyBaHHs, ﬂKi’HpHE%)llﬂTb X0 3HO-
IyBAHHS MOBEPXOHb. - ‘

Braciigog xBuascrocri i wopcerkocti NoBepxoHbs mioila GaxTHUHO-
ro ix KOHTaKTy 3aBXAH CTaHOBuTh nesenmky vactky (1,0—0,01 %)
HOMiHaJBHOI NJIOIL KOHTAKTY 1 CKJIAMAETHCH 3 MHOXKHHU IJIAM, AKI
Ha3uBalOTbcA GPUKIIHAAMH 3B’53-
kamu (pme. 1.2). L dpuxkuifini
3B’13KH OpPH BiZHOCHOMY Mepewmi-
HIeHHi N0BepXOHbp 6e3nepepBHO BH-

B h |
1.2, HomiBansna (Ap) i peanbna (A;) mio-
n

mi KOHTAKTY Ao=a8§>Ar=2‘ A, xe n-—
e

 KiNbKICTb KOHTAKTiB
HHKAIOTh 1, IPOICHYBABIUYN NesIKUA uac, 3HAKAIOTh, OCKiIbKK Yy KOHTaKT
BCTYNAiOTh TO OAHi, To iHmH BHCTynn. Tak noBropioetbes 6araro pasis.

3a mogemato 1. B. KpareibcbKoro, icHye m'site BHAIB MOpPYIeHHSA
GpukUifiEuX 3B’A3KiB, AKi CyNPOBOMKYIOTLCS NEBHUMH ABHILAMH { mpo-
IecaMd 3aleXXHO BiJ cudl MoJekyaspHoi (adresifinol) ssaemonii i rau-
6mnu snpoBalikenns (pedopmauii), puc. 1.3:

) 1.3. OcivbHi BUAB DOpyilenHs PYHKIGAHAX 38'A3KIB
N



1. Ilpyxue nedbopMyBaHHs MaTepiasy BHCTYNAM# KOHTpPTiNa — Mae
micle, KoaH Ailoue HaBaHTaXKeHHs i ajresia He NMPH3BOAAThH A0 BHHHK-
HEHHS B 30HI KOHTAKTYy HampyKeHb, SKI NepeBHILYIOTh MeXY TeKydoc-
Ti. PyHHyBaHHﬂ MaTeplany (snoc) moxJimBe quille B pesyJbraTi GpHK-
nifinoi BTOMJI0BaHOCTI (Kl.flelCTb LuKA{B A0 pyfinyBauns Gausbko [09).
3a uporo BuAy QPUKUIAHHX 3B'A3KIB MOXKyTh BHHHKATH BillIapyBaHHSA
(Hanpukaan, y NiAIIMNHUKAX KoquHﬂ) BUKpUILYBaHHSl (HanpHkJam,
y3y6uacTux nepenaqax)

2. IlnactuyHe BiATHCHEHHS MaTepially — sKINO KOHTAKTHI Hanpyru
JOCATaloTh MeXKi TEeKY4OCTi, aje MaTepian ofTikae 3aHypeHi BHCTYNH
KoHTpTiNa. Hanuil BHA nopylleHHA (QPUKLIHHUX 3B’S3KiB BHKJHKAE
fiBHLle ApPANAHHA — YTBOPEHHA 3arJHOJieHb Ha NOBEPXUi TePTA y Ha-
NpSIMKY KOB3aHHSA. 3HOC y HbOMY Bananky Oyle pesyanraroM Gararo-
uuzmoam (ppm{umriox BTOMJIOBAHOCTi (Ki/bKicTh LHKJIIB He 6im>me

10).

3. MleOplSaHHH — AKII0 KOHTaKTHi Hanpyru abo pedopmania no-
CAITAIOTh PYHHYIOUHX 3HAueHb (NOPYIIYEThCH peXkuM oOTiKaHHA BHCTY-
nis pedopmMoBaHuM Matepiasom). PyliHyBanHs B UbOMY BHNAAKY BiX-
6yBaeTbCcs NpHU NepIINX XKe aKTax B3aeMonil.

4. Apresifise mopylleHHs  (ppukuifinoro sp’ SA3KY — CXOTIIOBAHES .
nJiBOK, IKi MOKPHBAIOTh NMOBEPXHi TBepAHX TiJ, Ta ix py#HyBanHs. Lle
ABHINE HE MPH3BOAUTE GesNocepeNbo A0 pyHAHYBAHHS, aje BIJIMBae Ha
BEJIMYHHY J{I0UMX HA KOHTAKTi HANDYKEHb i neqaopMamﬁ .

Hocuth BamauBuM (aktopoMm npu Tepti e pisuuusg Mix wmiumicTio
anresifinoro 3s’A3Ky 1 MiuHicTio mapis, po3MillleHHX HHKue.  JAKmio
3B'A30K claGKuil NMOPIBHAHO i3 WapaMH, siki JIeXaTb HHXYe, TO Mae
Micie MOSHUTHBHUA TIPali€HT MeXaHI{UYHHX Bnacmsocren Ha rau6uni

uapy, T06T0
P dr/dz >0,

jJe T —omip Ha 3CyB; 2— riubuHa, sika BigpaxoByerbcs Bl Micus
TODKAHHSl, ¥ BHNAAKy NO3UTHBHOIO rpaficHTa Mae Mmicue 30BHilIHE
TepTa. Ko
dvidz <0,

TO BHHUKA€ BHYTPilUHE TepTd,

5. Koeeszune Gi0puUBAHHA — BUHUKAE 1pH ABHIIL CXOILOBAHHA, T06-
TO MiCHeBOro 3’€¢AHaHHA ABOX TBEPAMX TiN BHACAIAOK Aii MoONeRyasp-
HHX cmJ, sKmo Minricts (pHKUiliHoro 3s’sa3ky sHIle MinHocTi mapis
matepiaiy, siKi Jiexatb HHXKUYe. Y LbOMY BHNALKY MQKJIHBE 3ainauHs
(BHacHizoK cXomMIOBaHHA, BiADHBAHHA | mepeHocy Martepiany 3 OZHOI
nopepxHi Ha iHmly) i YTBOpeHHS 3aAMpOK. 3HOUIYBaHHA BinOyBaeThcs
(s 1 B TpeTpOMY BHNAAKY) micas nepiIkxX Ke akTiB B3aeMonii.

Bun nopywenns ¢pukuifinoro 3B’s3ky - xapamepmyemcx BillHO-
HICHHAMH

hIR,

Ae h — raubnna saraubaenns HepiBHocTi; R — ii paaiyc;
| 13
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T/0 4y

e t—omnip Ha 3CyB Ha Ri#i HepiBHOCT; Or — Mexa Texyqocn MaTe-
piaay.

Onnielo 3 HafBaXJHBIIIHX XapaKTepPHCTHK MpoLecy 3Homysamm
€ NHTOMAa iHTEHCHBHiCTb JiHIAHOTO 3HOCY, INO NOKa3ye, AKa KiJbKiCTh
Matepiany B (CepelIHbOMY 3HOWIYETbCH 3 OAMHHLI (aKTHYHOT muowi
BOTHKAaHHA HA ONMHHLI (PAKTHYHOrO LNISXY TePTH. ¥ 3ara.m>H0My BH-
raani us XapaKTepHCTHKA BH3HAUAETLCA 3 piBHSHHSA:

k. 3

n R

a NHTOMA 1HTeHCHBHICTb 3HOCY nop’siaHa 3 iHTeHCHBHlCTIO SHOCY I
TAKUM CNiBBiAHOIIEHHSIM:

ne k — koebinienT, axuii 3ajexuTh Bin MikporeoMetpil nosepxHi Tep-
TH; 1 — YHCJO UHKJIB, iKe NPH3BOAUTh RO pyHHyBaHHsH; Ay — pakTHU-
Ha MUOMA KOHTAKTY; A, — HOMiHaJbHA TIONIA KOHTAKTY.

Huroma iHTEHCHBHICTD 3HOCY WYYTJIHBA [0 BHAY MOpPYyLIeHHs (pHK-
uifinoro 3B’S13Ky: y BHINAJKY IPYXKHOIO KOHTaKTy [ =10-%—10~7, nnac-
tHuHOro — 10-3—10~4, mikpopizanus — 10~-2—101, :

Peanizania Toro 260 iHIIOro NopyllueHHs q)pnxuli’mux 3B’AI3KiB TO-
JIOBHHM YHHOM 3aJIeXXHTb BiJl uinoro psay ¢akropis (HasaHTaxeHHY,
LIOPCTROCT], TEMNEPATYPH, 06’'€MHHX i TMOBEPXHEBHX BJACTHBOCTEH Ma-
TepiaJy, 30BHIlIHBOrO CEPENOBHINA TOLIO).

Ha ocHosi aaresiiino-nedopmauifinoi TexHoxnorii p03po6.neﬂi nesiki
METOLH PO3PAXYHKY IJis BPIplLUeHHﬂ OKpeMHX 3ajay TepTs i 3HOLIy-
BaHHS.

Teopis dprKUiliHEX 3B’I3KiB AaNa MOXKJHBICTh DOSTISHYTH MeXa-
Hi3MH mpoueciB i #BMII, fKi BHHHKAIOThb B yMOBAX TePTA KOHTAKTYIO-
4HX NOBePXOHb. ByJsio BinaHayeHo i Te, 1o ui MpolecH YCKAANHIOWOTECS
nig BOAuBOM PI3HHX 30BHIIIHIX dakTopis.

Ane HeoOXinHO 3BepHYTH yBary Lie Ha OJHY oécrasnﬂy Toski mo-
BepxHeBi mwapu Matepiaay, siki OepyTh yuacTh y mpoueci TepTd, He €
3aCTHIJIHMH CTPYKTYpaMH. BoHH 3MIHIOIOTBCS, NIPHCTOCOBYIOThCH, UYT-
JAUBO pearyioTh Ha YMOBH, B SKHX ONHHHJHCb. CaMoO TepTd 4acTo BH-
" CTynae B poJi CTHMYJIATOpA UHX 3MiH i nepeTBOpeHs.

Ilin BnauBoM cua Teprs BiAGyBaeThes CKIAafHA cyxymnch npoue-
ciB, sika 3MiHIOE BIACTHBOCT] BUXiAHOrO MaTepiauy.

OcobauBocti” Teprs i 3HOINYBaHHA B 3HauHill Mipi BH3H&YaloThCA
mepBicHOI0 6yAOBOI0 MOBEPXHEBHX IU&PIB, X CTPYKTYPOIO i MiHHICTIO
3B’3KiB 3 OCHOBHMMHM MerajoM. Ha puc. 1.4 HaBeleHa npHUHIHIOBA
cxema GyjgoBH noBepxHeBoro wapy Merany. Hap roBerinnrow, T06TO
(i3MYHO YKUCTOI0 NOBEPXHEI, sKa CKJAAJaETbCA TiNbKH 3 aTtoMiB abo
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14. Cxema 6yn0oBu nOBEPXHEBOTO ‘mapy me- R
Tagly: BN LIRS,

1 — agcopGosani mNiBKHM rasis, BOAH abo oprauiu- .
HHX peuOBHH; 2 — 3MalllyBajJbHa piAMHa; 3 — map Tr e v vyvse ¥ 5 4y
OKHCJsiB; 4 — JOBEHiNbHA UOBEPXHS Tija

LB N S

MOJIEKYJ [aHOro Marepiadqy i BiibHa Big 6yAb-fKHX NPOAYKTIB BIJH-
By 30BHIILIHBOrO CepelOBHINA, 3HAXOAATLCA LIAPH OKHCJIB, sIKi BiApia-
HAIOTHCSH CBOIMH BJACTHBOCTSIMH Bif OCHOBHOro Mertasy. Ha mosepxhi
OKHCHOTO IIapy 3aJieXkHO Bill YMOB MOXKYTh 3HaXOAHTHCb ajcopboBani
niBkY rasis, Bofiu ab0 OpPraHiYHMX pEYOBHUH. ¥ BHIAAKY TEpPTHA 3 Ma-
IIEHHSIM Ha TNMOBEPXHi 3HAXOAATbCHA FOJIOBHHM YHHOM Opi€HTOBaHi mo-
JSIPHO-aKTHBHI BYIVIeBOAH, fIKi BXOJAATH A0 CKJAALy MacJga.

SIkWo posrisinatH TepTs IOBEHIILHHX NOBEPXOHb SIK OMHH 3 rpa-
HUYHHX BHOAAKiB, TO APYTHM IDAHHYHHM BHMajkom Gyne riapoanna-
MiyHHE DPEXHMM MallleHHs, KOJIM NOBEDPXHi NOAiNeHi MakKpOIJIiBKOIO
Macja, sike Mae o6’eMHi BJacTHBOCTI. MiXX HMMH rpaHHYHHAMH BHDajg-
KaMH 3HaXOAMTbCsi JOCHTD INHPOKHH KJac TepTs.

OcobauBicTio TpaHHYHHX INapiB € Te, WO iX. BJaCTHBOCTI BiAMiHH]
BiJ 06’eMHHX BJAaCTHBOCTEH MAalleHHA i 3HAYHON MipOI0 BH3HAYAIOTHCH
nielo noasd TBeploro Tina. Hanpukgaa, niiBka pinvHH HA NOBEpXHI
0JepKy€e KBa3HKPHCTaJAiUHy BJacTHBiCTb, W0 BHARJIAETHCA B aHi30-
TPONHOCTi, B 0Jlep2KaHHi BJACTHBOCTEl MPYKHOCTI TOMIO.

Y noBepxHeBHX HIapaxX MiA yac TepTs BHHUKAIOTh pi3Hi ABHILA, AKi -
CyTTEBO BIJIHBAIOTH HA Npollec 3HowWyBaHHA. Hanpukaazn, Ha TBepAHX
NOBEePXHSX Mil BIVIHBOM MACTHJBHOrO CePefOBHINA, fKe MICTHTH NO-
NApHi KOMIOHEHTH, MOXKe BiAGYBaTHCh PO3NYIIEHHS (rIMGHHOW0 6JH3b-
Ko 0,1 MKM), BHKJIHKaHe ajacopbuier0 aKTHBHHX MOJIEKYJT 3 MaCTHIb-
HOrO CEPeAOBHINA Ha YTBODEHHMX NpH nedopManil I0BeHIIBHHX MOBEpX-
usix. Ilpu Tepti Take sABHILe ajcopOuUifiHOro 3HHXKeHHS MiLHOCTI Mo-
BepxHeBoro mapy (edpdekr PebGingepa) Moxe npussectH 10 Horo
HoM'IKIIEHHS 1 3HHXKEHHS MeXi TeKydocTi, 1o BIJIHBA€ Ha 3HOC i KO-
epinieHT TepTA. o

Meranodisukn JI. C. Ilamatkin i 1. M. Jlio6apcokuil, BUBUaAIOUH
kineTuky AMGy3ifinux i (pa3oBHX nepeTBOPEHb Y JIOKAJIbHUX MiKpooO’e-
Max NpH TepTi ABOX TBEPAHX TiJ, IOKa3ajH, IO B pe3yJbTaTi MiKpo-
Aupy3ifiHEX 1pouecis BmﬁyBaeTbCﬂ nepepo3noiisN cKJAaAy TBEpAHX
Tia; y MiKpoo6’eMax crnocrepiraeThcs GJyKTyallifs TeMmeparypH, npH-
oMy MOXe GyTu BocsirHyra TeMnepatypa $pasoBHX IepeTBOPEHE. YBech
lefi KOMIUIEKC MPOLECiB UPH3BONHTE y DAAI BHNAAKIB 10 BHHUKHCHHS
i1a MOBEPXHi TepTs TOHKOro ayCTeHi30BaHOTo INApy, sIKHH XapaKTepH-
3YETbCs . BUCOKOIO, p060TosnaTH1cno nix vac sgaynux gedopmanift i
aaGesnedye MiABHIIEHY CTiMKICTB MpOTH 3HOLIYBAHHS.

s BupiumieHHs psAy TEOPETHUHHX NHTaHb i Po3poOKH OKpeMHX
IPAKTHYHHX METOHiB- KepyBaHHs TepraM y Mamnnax B. I. Kocrems-
KilM 3aCTOCOBaHA Teopis AMCAOKaUiH. —
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Tagpm unHOM, CyuacHa Hayka Hpo TepTs — ue rpaﬂﬂqua ranyab
auans. Ii 3MicT — ue cuHres ¢izuky, ximil, TepMOLHHAMIKH, MaTepia-
JI03HABCTBA, METaJO3HABCTBA, Meranocplsnxn T4 [HIWHX HAYK.

Bpaxosyious, 3 oasoro 60Ky, CKNaAHICTb KEPYBaHHA NPOLECOM Tep-
TS IJs TeXHiuHOro mporpecy i, 3 apyroro GOKY, nop’asani 8 TepPTAM
SHAYHi eHepreTHuHi .BTpaTu i MarepianbHi BWTpaTH, y 60-1i poxu B
Anraii, a noriv y ®PI" ta iHmnx saxignux kpainax Hayka npo Teptd,
3HOC i mMameHHa Habyna caMoctifiHoi HaszBu — TprboJoris (BiL rpeub-
Koro tribos — tepTa).

MI}KIIHCU.HI]JIIHapHHPI xapakrep Tpaéonoru norpeéye Koomepauii
cnenianicTis sianoBiaHux obnacrefh HAyKH i TeXHIKH | BUKODUCTaHHSN
CHCTEMHOro Rnifxopy, U0 HOBHHHO CODUSITH BUDILIEHHIO CKJAaJHHUX 3a-
Aau y HanpaMKy CTBOpeHHs 3arafbHol Teopii, Heo6xinHux kaacudika-
i 1 po3pobOK MeTOAMK NI/if iHXXeHepHHX DPO3PaxyHKIB Ha 3HOC.:

3apas pospobaeHo npoext I CT Yxpainu * «Teprs, 3HOIYBaHHA i
mamenns. Tepming i BusHauenHsA». Kommiaekc tepminip i BR3HaueHs,
AKi BBIfLIIH B NPOEKT, ABJIAOTH COGOI0 CHCTEMY B3aEMOMOB’A3aHHX
noHATh i KAacupikauili, aKi oTpHManu 3arajbHe BH3HAHHA Ha MiX-
napoanomy pisui. Ha siaminy sin F'OCT 27674—88 «Teprs, 3Howmenns
i mamennsa. Tepminu | BU3HAUEHHS» MPOEKT MICTHTL CHCTEMHI“PROHAT-
‘T4, IKj BAKODHCTOBYIOTbCA B CTAHAAPTAX €BPONEHCHKHX NePXKaB. B ¥Yk-
paini cneuianicramn poapo6.nenm4 i B 1992 p. puiios ADYTHM BHIaH-
aaM «CJIOBHHK-LOBIIHHK '3 TePTH, 3Hocy i mamenns neranen MalInH>»,
KyA¥ TaKOX YyBiHLIIM CHCTEMHI DOHATTA,

- Tpuboaoeia — uwayka npo sBHIla | 3aKoHOMipHOCTI TepTs, 3HOUIY-
BaHHA i MalleHHA Ta B3aeMoAii ABOX TN mpu iX nepemimieHHi. ,

Tpuborexnika — cyKynHicTh 3HaHb npoO MeTOAH i 3acobm, siKi BHKO-
PHCTOBYIOThCH ¥ HPAKTHIHHX AOAATKAaXx Tpnéonorii

Tpu6omerpm-—p03nm TPHGOTEXHIKH, SKHE BIIHOCHTbCA HO BHMI-
py i (abo) BH3HAueHHs XapaKTEePHCTHK TepTs i 3HOLIYBaHHSL.

Tpu6ocuc'rema——cy1<ynmcm ycix Tpnéoenemeﬂns, ki GepyTh
yuactn y Tepri i 3HOWYBaHH], IX BAACTHBOCTEH i 3B'sI3KiB, mapamerpis,
Rirounx Ha TpuOOENeMEHTH 330BHI, 2 TAaKOX XapaKTePHCTHK Tepra i
3HOLIYBAHHS.

Enement Tpu6ocucref,m (Tpuboenement) — KomaKTyioql tina,’mac-
TANBHEH MaTepian i HaBKOJMHUIUIHE cepenoanme Agi Oe3nocepelHbo
GepyTb yuacTb y.npoueci TepTs.

CprxTypa TpubOCuCTeMU — nie eJIeMeHTH TpHGOLHCTEMH ix maac-
THBOCTI i 3B’A3KH MiK HMMH, IN0 BHHHKAIOTb Yy Npoueci TepTs.

3 no3uuii cHCTEMHOrO ninxony 1npH posraaii ¢isuuHol cucTeMu fAK
o6'exkTy nocaiaxenb Bci dakropu (3miHHi), SKi XapaKTepH3yliOThb cH-
creMy abo MawTh a0 Hel fKe-HeGyAb BiIHOWIEHHSA, MOAINSIOTH HA TDH
rpyny: BXilHi — XapakTepH3YIOTh 30BHilNHi Aii HAa BXOJI CHCTeMH;

* Tlpoextn; po3poGaes] OI3MKO-TeXHIYHMM 1HCTHTYTOM HHSbKMX Temnepatyp iM, B, I, Bepxjnn
HAH YKpamn, ’
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cTany — BHYTpilIHi (npomixui) ¢axropH, CYKYMHiCTh SKMX MOB-
HiCTIO XapaKTePU3y€ BJIACTHBICTb CHCTEMH; ' :

_puxiaHi — nepenbauaioTb Ti peakuii Ha 30BHIWAI Rl i 11 cTand
cUCTEMH, AKi SBIAOTH iHTEpec fAK pesyabTaT AOCHifkKeHp abo pimens
iH:keHepHUX 3a7ay. . :

Cama cHcreMa y 3arajbHOMy BHIJAL € «IOPHHM SIUHKOM» —
yMOBHa Ha3Ba CHCTEMH, B #iKili 30BHILIHBOMY CHOCTepirauesi pocTymHi
Tule BXiAHI Ta BHXiAHI BEJHUMHH, 8 BHYTPilIHS OynmoBa ii i nmpouecH,
1o B Hill NpoOTiKaOTh, HEBIAOMI (cxoBami). = ;

‘3 PO3BATKOM HayKH MpO TepTs, SHOUIyBaHHA i MamiesHs yAOCKOHa-
JI0BAJICh HAYKOBi MiAXOAH, MeToiH i 3aco6u eKCnepHMeHTaJbHHX 0-
caimxenn. LIMpoKe 3acTOCYBaHHA 3HAKILIA oco6auBa GopMa ekcrepu-
MEHTy, fIka Mojsirae y AOCJHAMKeHHi 0G’eKTy Ha HOro mojesi: mpex-
- MerHe (¢pizuune), npeiMeTHO-MaTEMaTHIHE i MareMaTuuHe (3HaKOBe)
MOLejoBaHHsA. 3aCTOCYBaHHA METOAIB AKTHUBHOTO €KCIEDHMEHTY (nna-

HyBaHHSA eKCnepUMEHTY) AO3BOJIHJIO OLIHHTH B3AEMO3B'AAI30K BXiHHX i
BHXIZHHX mapamerpis, MoB'f3yI0UH ix uepes piBHAHHSl perpecii, BHKO-
pHCTOBYIOYH anapat Teopil iMOBIPHOCTI 1 MaTeMaTHYHOI CTAaTHCTHKH.
Po3pabaeti OpHIiHaJbHI METOLMKH NpoBeJeHHsl EeKCHEPHMEHTIB I
GesnoceperHbOro BHBYEHHSA pHyTpiHiX (aKTOpiB, AKi MOPOJKYIOTHCSA
CcaMHM NpPOLECOM 3HOIIYBaHHS. : :

Ha puc. 1.5 HaBeleHa cxeMa TpHOOCHCTEMH "y BHIIALI «4O0PHOTO
suuka», Ha cxemi BinoGpaxeni pHYTpilIHi ‘dakropy, ski B TiA a6o

imwiit Mipi pO3KPHTI BOCTINHHKAMH.

BriaHt PAKTOPN . By T HEKTOPN h Buxigr Pakyopw
o~
BacTMBOCT) MATERIANY TIR TEPTS X .
3mna WOPCTKOCT Imma CTPYRTYpR -
Mausenns
Cuna tepis

3osHune CepEANSHULe .

T 3mma 8nacTMBOC TEN SMIND MEKAHINHUA
. HasanTamere ameok snaCTMBOCTEH

euasicre ' IHTEHCHBHICTE IHOWYBAHHA

T Tennosnamnenns HarpomaKenns
Temneparypa o SAKANCU, ANCAOKBUSH

1.5. Cxema TprOOCHCTEMH

BuactiBocTi TpHGOCHCTEMH XapakTepHayioTh skicte Ii dyHkuio-
HyBaHHSL. . , ,

[TpuctocosanicTe rpubocucremu — BAACTHBICTb TPHOOCHCTEMH NpH
sopHimHiA Aii sMinioBarH i cTifiko caMOBHPOOJATH CBOIO CTPYKTYpY B
ellcpreTH4HO BHTiAHOMY HaNpSMKY. ,

CymicticTe npu Tepri— BIacTHBiCTb Matepiamis_teprbosux Tix 1
MaCTHJIBHOTO MaTepian O 3T eIy ET piBeHb Xapak-
TepHCTHK TepTd i sHowysaumh, ' — - E '

o s oriunol

[ Vo
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Tpunpayrosarrr — BaacTuBicTs MaTepiajiiB TepTbOBHX TiA 'y npo-
neci 3HOINyBaHHA 3MIiHIOBATH r€OMETpil0 NOBEPXOHL TepTH i tisuko-
MexaHiyHi BJIACTHBOCTI NOBEPXHEBHX 1IapiB, IO npnaso,umb 10 3Men-
IIEHHS CHJIH TepTs i 3HOCY.

Macruasna 30arnicTs — BAACTHBICTD MaCTRIBHHX MaTeplaJllB 3HU-
KYBaTH CHIY TEPTH i 3HOCY.

Hecyua 30arnicTte (CTIHK]CTb 10 3a111aHH;1) —_ 3na'rchb Tpubocuc-
Temu ¢GyHKIioHyBaTH Oe3 3aiiaHHa npH HaBaHTaxeHH{. Xapakrepusy-
€TbCsl MAKCHMAJIbHHM 3HAYeHHSIM HABAHTAXKEHHH, NEPEBHUICHHA HKOTO
OPU3BOAKTb HO 3aiAAHESA. -

TenaocriiixicTs TpHﬁOCHCTEMH——BJlaCTHBICTb Tpubocucremn QyHk-
uionyBaTtu 6e3 3ainaHHg npu posirpiBanti. XapakTepHayeTbes MakcH-
Ma/ibHUM 3HAYeHHSIM TEMIIEPATYPH, sika BUHHKae B TpuGOeneMenTi npu
ninBefienHi Tenvia 330BHi i (a6o) reHepoBaHoOro y npouec1 TepPTH, nepe-
BHIEHHs SIKO] NPH3BOANTL A0 3aijaHHs.

Ycrarene tepra i (abo) 3HOWYyBaHHA — cTAliOBapHHR cTaH TpH-
6ocucTeMH, SIKMH XapakTepH3yeTbesl AMHAMIiUHOW piBHOBArow i camo-
peryJoBanHsM npouecy B TpubocucTemi i mposBaseTbes B crifiRocTi
XapaKTepHCTHK TepTs i 3HOMIYBAHHS.

3aidanus — Hecralionapauiit crar TpubocHcTeMH, sKHH Xapakre-
.prayerbes 30iAblIeHHAM CHJM TepTa | MOWIKO/KEHHAM TEPTBOBHX MO~
BepXoHb BHACJINOK axresii i mepeHocy Martepiany. 3aigaHrs Moxe 3a-
BepUIYRATUCH NPUNUWHEHHSM BilHOCHOIO PYXY.

1.4, KIJACHSIKALIA BUAIB 3HOLIYBAHHY

Hespaxaioun Ha 3HauHY KiJbKicTh Aoclilkenb B obaacTi Tepts i
3HOIIYBaHHSA MarepiasiB, 10 IbOro ¥acy HeMa eNHHOI KiacHikauii
BUAIB 3HOmYBaHHs. Hai6iibur nomupeni xaacugikanii, sanpononosa-
Hi M. M. Xpymosuwm, B. I. Kocreuskuwm, 1. B. Kpareascbkum, aki B nes-
Hill Mipi y3araabHeni B cranpaprax. Ha puc. 1.6 naBepena kaacugika-
‘uig 3HowmyBaHHs, fka pexomenayercs [OCT 27674—88 3 ypaxysan-
usim npoekty JCT Ykpainu, Osnakolo knacudikanii € Bug 3HOIYBAHHS.
PosrasiHeMo. XxapakTepHUCTHKH ApoueciB 3HOHIYBaHHA, AKi BiAHOCATbCA
0 KOXKHOI O3HaKH.

Mexaniune 3Howysanns Bmﬁyaaerbcx B pe3yabraTi MexaHiuHol
nii nmpu repri.

Abpasusne BHOULYBAHHA — L MeXaHIYHe 3HOLIYBaHH: BHaCJIU.lOK
pisasnpHoi abo ApamaiapHol nil TBepamx Ti abo 4yacTHH, sAKke e Hail-
' IOUIMPeHI{IHM BHAOM 3HOLIYBAHHS CIILCBKOTOCNMORAPCHKOI TEXHiKH.

AGpasuBHe 3HOIIYBAaHHA MOXe BiNGYBaTHCH y BHMAAKY TepTs cnps-
KeHHX fAeraJdeil 1 mae Micue mim wac pyxy Tisla B abpasuBHOMY ce-
peloBHILi.

A6pa3uBHi YaCTHHKH MOXKYTb NOTPamJIfATH HA NOBepXHi TEpTs 330B-

(HanpHKJaA, 3 NMHJIOM TPYHTOBOTO NOXONXKeHHA, i3 3a6pyAHEeHHM
MAacTHJIOM), 3HAXORMTHCA Yy MeTali TepTbOBHX AeTatell (TBepai cTpyk-
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Abpa3mnsne raoab r PO3in Kasr

A Tlpw .
Bromnenicne thpernnry Ans esmne

1.6. Knacudikauisn Buaip sHomysaHus

TYpHi cKaajosi) abo yTBopioBaTHcsi y npoueci Tepts (MeTasiuni mpo-
AYKTH 3HOIUYBAHHA).

B aGpasusHoMy cepejoBHIIi mpoluec 3HOLIYBAHHS XapPaKTEPHUIYETh-
¢ MikpopisaHHsM i 6araTopasoBHM NJIACTHUHHM AedOPMYBAHHAM OI-
HUX 1 THX Xe MiKpooﬁ’eMiB MeraJy, B pe3yJbTari fKoro Mae Micme
BTOMJIIOBaHE PyiHYBaHHs NIOBEPXHEBOro MIapy.

Y Bumaaky abpasuMBHOro 3HOIIyBaHH: JIHIAHHA 3HOC nponopmn-
HHIl WTOMOMY HAaBAHTAXEHHIO I IIAXY TEPTH, 3HAUHO 3aJIEXKHTb BiR
TBepAOCTi MaT€piany, a TakoX TBepAOCTi Ta po3Mipy 3epeH abpa3uBy.
Aune npsMa nponopuiiiHicTh 3HOCY i MMTOMOIO HABAHTAXKEHHS COpaBek- -
JINBA JIMIIE 3a TNEBHUX YyMoOB (3akpinnesuil abpasuB). ¥ 3araabHOMY
BUNAAKY 3HOC OpPONOPLIAHMA NHTOMOMY HaBAHTAaXKeHHIO B CTYyIeHi,
6inbmomy opunnui. BignosigHo Ro Hboro i BpaxoByO4H, W10 npH Mo- .
crifiifi wBHAKOCTI TepTA (KOB3aHHN) LLISIX TEPTRsi NPONOPUIAKHK wacy
3HOILLYBaHHH, plBHHHHﬂ 3HOCY MOXHA BHDPA3HTH TAaKOI 3aJEXKHICTIO!

U = pnt,
ae U — ninifunit 3uoc; ¢ — Koe(mmem, KNI BpaXoBY€ IIBUAKICTb Tep-
TS, BJACTHBOCTI Marepiaiy fgerani i abpasuBHoro cepefoBHINA; p —
HUTOMHHA THCK; { — Uac 3HOWYBaHHS; n=]1—3,

Bnaue TBepaocTi nosepxHi Tepta HAa BiNHOCHY CTiHKicTh NPOTH 3HO-
IUyBaHHA MeTaliB Ta cnjaBie npu abpa3uBHOMYy 3HOIIYBaHHi 300pa-
keHo Ha pue. 17. TexwivyHo yHCTi MeTand B HeHaK/IenaHoMy crai i
crani y BigmaneHOMy cTaHi DPoO3MillyioTbed Ha OAHIH HpﬁMm ToBTO:

e = bll,,
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1.7. Bunue TBeprocti Meranis i cnaasis Ha 1.8 Xapaxrep saJexHOCTi 3HOCY Ta
ix Bignocmy crifikicts npu aGpasupHomy  cTifikocTi mpor sRocy warepiaay aw.
3HOIIYBaHH{: 'raepnoc-ri a6pa3uBy

1 —uncri meranu { conapn y BiAmanenoMmy cra-
Hi; 2 —TepmiuHo o6poGnena cTa’ab; 3 — Mexa-
HiYHO HaKJjiemaHa BYIJIeHeBa CTaRb

e & — BiIHOCHA CTiflkicTs NMPOTH SHOIIYBaHHA; & — koediuient npo-
nopuiftvocti; Hy — TBepAicTh MaTepiaJly, fiKa BH3HAYa€TLCS BIABJIO-
BaHHAM aJMasHol mipaMilH, .

Iasi- repmiuno 06pobiieHHX cTajei:

== 8y "l"b, (Hu_Hn)n

Ie e — BiJHOCHA CTilKicTh craji TPOTH snomyBaHHa y ananeﬂomy
crani; b’ — Koedinient, AKKA 3a/MCHHUTD Bill XiMiYHOTO CKJIaRy cTanei;
Hy — TBepaicts cTani y Binnanenomy crami.

Ane BigHOCHa cTifiKicThb NPOTH 3HOWIYBaHHSA Tepmqﬂo 06pobeHux
erasell nigBumyeTbcsi i3 36iMblIEHHSM TBEPAOCTi noBijibHimle, HiX y
crajieil y BiinaneHomy cTasi (b<d).
© BimHocHa cridKicTh NPOTH 3HOWIYBAHHSA MeXaH{4HO HaK/JeNaHUX me-
Tanip i cTanell npu abpasHBHOMY 3HOLIYBAHHI APAKTHYHO He 3aJ1€XKHTD
Big TBeppocri. TakuM 4yHHOM, 3 TOUKH 30Dy BillHocHol crifikocti nporH
3HOWYBAHHSl BAXKJIWBO 3HATH He TiflbKH 3HAUCHH:, aje i 1 noxoxxenns
TBepAocTi Martepiady. '

CniBBinHOIICH S MiX TBeplicTI0O aGpas3uBHHX 3epeH H, i TBepaic-
TIO MaTepla.ny Hy imoctpye puc. 1.8, 3 skoro BmaHo, we B obxacri
I 3noc mip BniwBOM abpa3MBHHX YAaCTHHOK He CHOCTeplI‘aeTbCﬂ B 006-
nacti 11, ne TBepxicTp aGpasusa Gisbiia TBePROCTI MaTepianay (aje He
6i.ru:.me Ak Ha 30 %), aHoc 36iapuiyeThes JiHilHO, a B obaacti 111, ge

Aictb abpasuBy 3HATHO Ginbmwia TBEpAOCTi Marepiany (Ha 30——-,

A} ), 3Hoc i BiIHOCHA cTifiKicTh NpaKTHYHO He 3ajJ€XKaTb Bif TBep-

zxocn abpa3uBHHX YaCTHHOK.
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T'idpoabpasusHe i 2a30a6pasuske 3HoUYsanns — abpasuBHe 3HO-
IyBaHHs B pe3yapTari Hii TBEpAMX TiA a60 TBEpAHX YACTHHOK, AKi
" 3abupaloThCs BiANOBIAHO MOTOKOM DiAWHHM (HANDHKJAJ, 3HOLIYBAHHA
JIONaToOX Hacoca, L0 MOoAae BOAY, fKa MICTHTb micox) abo rasy.

[pn rigpo- i razca6pasuBHOMY 3HOLIYBaHH{ TaKox Hie MexaHi3M
posrasinyToro. Bulle alpasHBHOrO 3HOLIYBAHHS, ade 3 MEHILUOK iHTEH-
CHBHICTIO BHacJMif0oK MEHHIHX MHTOMHX HABaHTaXeHb HA MarepiaJ.

T'idpoeposidne sHouysanns — MexaHiyHe 3HOMIYBAHHA NOBEDXHi B
peayabTari Ril MNOTOKY piRHHH.

T'asoeposidine sHOWYBAKHA — MeXaHiUHe 3HOU1yBaHHﬂ NOBEpPXEi B
pesyabrati Ail notoky rasy. T'iipo- i rasoeposiiine 3HOWIYBAHHA YacTo
TNOELHYIOTbCS 3 {HIIHME BHAAMH 3HOIIYBAHH.

Kasirayiine snowysanus — MeXaHiYHe 3HOLIYBAHHA NiA uac pyXy
TBepAOro Tifa BiXHOCHO piauHH, 3a AKOTO 6y.m>6a1mm rasy JonaioTk-
cs 6iJs noBepxHi, 110 CTBOPIOE Mlcuesuu BHCOKHIl muTOMHA THCK abo
BHCOKY TEMIEpaTypy.

Kasirtauis suHHKae TaM, Re NOPYWIYETbCH CYLiNbHICTP BiRROCHOTO
NOTOKY piAMHH, B Pe3y/bTaTi YOro YTBOPIOIOThCs NODOXKHHHH, 3alOB-
HeHi MOBITPAM abo mapoo. Lli, rax 3Bani Kapirauifini, 6yap6amxy, 3Ha-
xoasyuch 6ins nmosepxui merady, CKOpO'{leTbCH 3 BeJWKOIO LIBUAKICTIO
i noTiM po3pHBaOTbCA, HIO NPH3BOAUTD AO FiipasJivHoro ymapy pinu-
HH no noBepxHi Merany. IIpu HaknalaHHI Ha NOBEPXHIO METaJly BeJH-
Koi kijbkocTi Takux yaapie yTBoplOIOTbCH KaBepHH AxiaMerpoMm 0,2—
1,5 MM, HaBKOJO fKHX 3’IBAFIOTbCH HaNJHBH, 110 CTBoploIbTb BpaxeH-
Hsi BHAaBJeHHX KpartepiB. Takum - 4HHOM, BHA DyHHYBaHHA MeTany B
unCTill BOAI CBIMYHTH MPO Te, WO MOBEXHS METaJy CXH/bHA 1O Mexa- -
wiynoi aii. JlonomixkHe 3HaueHH: npH KaBlTaHIHHOMy 3HOWIyBaHHI Mo-
e MaTH i KOpO3iiHKA pakTop, AKHA 3HUKYe omip mMerany HHKJIIGHHM
MexXaHiuHHM AisIM.

KasitanifiHoMy 3HOLIyBaHHIO NifZ1al0TbCA I'BHHTH i JonaTku Typ6iH.
VY aBuryHax BHyTplIJ.IHbOI‘O 3ropanHs ne#l BHA 3HOLIYBaHHS cHoOCTepira-
€TbCsl Ha NOBepXHi rijgn3 muiiHApiB (3 GOKYy COpoOYKH), oxo.nozuxysa‘-
HHX [OTOKOM. BOJH.

Bromaiosane SHOULYBANNA — MexaHque 3HOUIYBaHHS B pesy.anaTi
BTOMJIIOBAHOrO DYHHYBaHHS NpH BTOPHHHOMY nedopMyBaHHi MiKpo-
06’eMiB MaTepiaJy MOBepXHEBOro Hiapy.

3HowyBaNHHA npu hpeTuney — MexaHiuHe 3HOIIYBAHHS KOHTAKTYIO-
YHX Til IPH MAJHX KOJHBaJbHHX BiIHOCHHX NepeMilleHHSX.

AQeesiiine snouyeanns BinGyBaeTbCsi Y pe3yAbTaTi JOKAJLHOrO
3’eiHaHHA ABOX TBEPAHX TiJ, INO TPYThCH, i IIMGHHHOrO Bﬂpxmamm
Marepiany 3 1X MOBepXHeBHX MIapis.

Mexaniuno-ximiune BHOUWYBARNA € peByJXhTaTOM MexaHiuHoOl llil npu
TepTi, AKEe CYNPOBOLXKYEThCH ximiunown 1 (a6o) e.nempoxmmnoxo B3ae-
Montielo MaTtepiajy i3 cepeloBHILEM.

Oxucarosanrve - 3uoutyeaunﬂ — MeXaHiYHO-XiMiyHe SHOLIyBaHHs,
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NpH §KOMYy mnepeBaxae XiMiuHa peaxkuis MaTepiaJIy 3 KucHeM abo
OKCHIYIOYHM CepeJOBHIILeM.

Kucenns nositTps, B3aeMoilous 3 MeTaloMm, yTBoproe HAa HbOMY OKHC-
Hy NJiBKY, fKa 3HAYHO BINIMBAE Ha MpoOLeC TepTs. ¥ BHNajKy TepTs
B yMOBax MalleHHsl METaJ OKHCJIETbCS KHCHEM, DO3UHHEHHM y Macli.
OKHCHi MJIBKH y MICHSIX KOHTaKTYBAaHHS. TOBEPXOHb 3aXHINANOTh Me-
Tasnu Big Ge3mocepelHbOro HabJMKEHHHA 10 BiACTaHi, NpH AKif MoX-
JMBe cxofujiioBaHHA. He3naTHicTs CaMHX OKHCHHX MJIiBOK HO CXOMJIIO-
BaHHA 00yMoOBJeHa X HeMeTaJiuHO NPHPOLOID.

ITin wac Teprtst okicHi NiiBKM mOcTynoBo cTHpaloTbes abo, BimpH-
BaIOYHCh, BHAANAIOTECS MacTinoM. IloTiM oKHCHI NJIiIBKH YTBODIOIOTH-
cs 3HoBy. Takum 4uHOM, OKHCHE 3HOIIYBaHHA ABJAse co60i0 3HOWYyBaH-
Hs Oe3nepepBHO BifHOBJIOBAHHX OKHCHHX MJIiBOK.

3HOWYBAHHA NpU (peTine-KOPO3il — e MeXaHIYHO-XiMiuHe 3HOLIY-
BaHHsl NMOBEDPXOHb TiJl NPH MaJHX KO/IHBaJbHUX BiIHOCHHX iX nepemi-
LIEHHSX.

MexaHism 3HoWyBaHHs npd ¢periHr-koposii siBase cobolo 3HOIIY-
BaHHN, sKe BHKJHKAaIOTh OKCHJAHI MJiBKH, [0 BiJOKPEMAIOIOTbCHA BiX
110BEpXOHb KOHTaKTylouHx peratefl. Lli nuiBku amilote fik. aGpasusw,
fiki BHacJiJ0K Ma/JHX BilHOCHHX NepeMillleHb JeTajell 3aTPUMYIOTHCH
B MeXax KOHTaKTy. 3a iHIOK Teopi€l0 BiNOKPEMJIIOIOTbCS YaCTHHKH
MeTasy, fKi Biapasy X OKCHAYIOTbCS, NEPETBOPIOIOUNCH B abpasHsa.

3HowyBaHHIO npH (periHr-Koposii nigmaloTbed, HANpHKIAA, MO-
cajoyHi Micus mix NiAMIMOHUKHY KOYeHHS KOPNYCHHX IeTaJed.

Eaextpoepositine 3nouiysaHHs BUHHWKae B peaysaptarti Ail Ha mo-
BEPXHIO TEPTA PO3PSAAIB NPH NPOXOAXKEHH{ €NIEKTPHYHOIO CTPYMY.

B peanbHHx yMmoBax poOoTH clnpsixeHHX AeTajed yactiumle BCbOro
noeanHyoThe Ti a0 iHMI BHAM 3HOUIYBAaHHS.

Y neskMX ymMOBax TepTs IO€AHaHHs NBOX Pi3HHX BHAIB 3HOLIyBaH-
HA MOXKe IPH3BECTH A0 HOBHX siBHLIL. [IpHKnajoM uboMy € 3HOWIYBaH-
Ha. npd ¢perinr-kopoaii — noefiHaHHs a0pa3HBHOrO 3HOLIYBAHHA 3
OKHCHHM Y NEeBHHX YMOBAX KOHTAaKTYBaHHS IIOBEPXOHb. '

 [TpuGausHe ysaBJAeHHS NPO IWBHAKOCTi 3HOWIYBAaHHS MOXHA OJlepxKa-
TH 3 TaKUX AaHHX, MKM/I‘O,lI OKHCHe 3HOomyBaHHA — 0,1-—0,5, abpasus-

e — 0,5—5,0, anresifine sHomyBauua — 10—15.

LIBuaKicTs 3HOLIYBaHHS CYTTEBO 3HHXKYETHCS B YMOBAaX TEPTHA NpPH
HasBHOCTI MalleHHs. MallleHHs 3a THNOM MNOALNYy NOBEPXOHb TEpPTA
MaCTH/ILHAM IIapOM TMOAINAETHCS HA TPU OCHOBHHX BUJH: rilpoauHa-
MiyHe (MOBHHH TOAIN NOBEPXOHb TepTH amﬁcmoeTbcsl B pesyabrati
THCKy, UI0 BHHHKAe B WIApi PiZHHH NpH BilHOCHOMY pyCi NOBEpXOHB),
rpanduHe (3HOIIYBAHHA i TepTH MiXK MOBEPXHAMH, L0 PYXAIOThCH Of-
Ha BiIHQCHO ORHOI, BH3HA4alOTbCS BJACTHBOCTAMH MNOBEPXOHb i Mac-
TuJAbHOro Matepiajy, BiAMiHHHMH Bin 00’emHOi B’s3k0cCTi) -1 3Mmimane
(3nificHI0ETBCA YACTKOBO NifApOJHHAMIiuHe, YAaCTKOBO I'paHHUHE MalleH-
us). [Ipyknafgom Takoro MauieHHd Moxe OyTH MaUleHHA KOpIHHHX mif-
LIMIHHKIB KOJIiIHYaCTOro BaJja.
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1.5. BINTUB MAKPO- 1 MIKPOCTPYKTYPH MATEPIANTY )lETAJIEH .
HA IX EKCHJ]YATALUHHI BJIACTHBOCTI

B sanmexuocri Bin BHAY i ﬂKOCTI 06po6Gku aerani, (popmyBaHHﬂ
BJIaCTHBOCTeH Ha MOBepXHi TepTA 3'ABJAAIOTHCA PisHi MaKPOCTPYKTYpHi
3MiHH, IKi YHOBIiJBbHIOWOTL 260 NMPHCKOPIOIOTH NpoUeC 3HOLIYBaHHA Me-
ranay. Ha inrencuBHe pyiiHyBaHHa pobouoro mapy neTani i 3HOC BRLAH-
BaIOThb KOHIEHTPATOPH HAnpyr. Bonn MOxyTb OyTH HOB'A3aHi 3 HasiB-
nictio ran6oxux PHCoK abe 3. CTPYKTYpow Merany (BelHki Hemera-
JIUHi BK/TIOYEHHS, OPH, PAKOBHHH, TPIllHHH TOMIO).

Besukuii BnauB Ha CTIAKIiCTH MPOTH 3HOUIYBAHHS Mae MiKPOCTPYK-
Typa Martepiaay nmeraJel, ¢pasoBuil cknan i ¢ismuHHE craH moBepxHe-
Boro wapy. MinimanpHy crifikicTe NpoTH 3HOIIYBAHHS MalTh MarTe-
piaiu 3 mepeBaxHO (EPHTHOIO 260 (epHTHO-NEPJITHOI CTPYKTYpolo,
a MakcuMaJbHy — MaTepiain 3 GelHIiTHOIO i MapTEHCHTHOW OCHOBOIO,
BKJIOYCHHAMH LEMEHTHTY | clieniaibiux kapbinis.

Bucoky crifikicTs npoTH sHolyBaHHS MalOTb BHCOKOMiuHi i crneni-
anbsi wapynu (nerosani wikenieM, XpomMoM, MOmIOAeHOM), Y AKHX €
o 20 % xapbiguoi a3y, GeliniTha MaTpHus i BKJOUEHHs rpadiry.
OcralH{ XapaKTepH3ylOThCA 3MallyBaJJbHoI Aicio. Taki Marepianu sia-
pI3HSAIOTBCS HUBBKAM KoeiuieHTOM TepTs. :

[lin uwac ekcnayarauii, 3aleXHO Bil BEeJHYHHM AIOUHX HABaHTa-
JKeHb, IIBUAKOCTI KOB3aHHA i TeMnmepaTypHHX yMOB TepTH, Ha NOBEpX-
Hi (OpMYIOTbCSL OCOGJIHBI CTPYKTYPH. ¥ MOYATKOBHH mepiof ekcmayara-
uii cTpykTypHi 3MiHH BinéysafoTbc‘ﬂ Ha €JeKTPOHHOMY DiBHI: 36ixb-
LuyeTbest WibHICTD AMCAOKALiH, moTiM BinOyBaeTbes IX ynopsiikyBaH-
nst. TTosiBa TakMX CTPYKTYp NPH3BOAHTb 4O 3MiHH i Mmpocrpymypn
Hapaumxosi ¢as3y BHRAINAITLECA Ha RiNAHKAX CKYNYEHHA RUCAOKALiM.
Lle, B mepuwry uepry, Byraeusb (kap6inW, HITPHAH), OKHCIH, sIKi cnpH-
YHHSIIOTb NOPYIIEHHs cyumbnocn noaepxuesoro Iapy i BAKPHIIYBaHHS
OKDeMHX NIJISHOK.

Y npoueci TepTa TOHKMH NOBepxHeBHil Ilap AeTastell nigKaerncs
HarapTyBaHHIO, BEeJHUYHHA SKOIO OUIHIOETbCH 3a 3MiHOIO piBHA Mikpo-
TBeplocTi ¢asn. HYuM CTPYKTypHa cKNafoBa M'siKimla, TeM Oijbiuuit
cryninp i1 3Minrenns. I'nu6una HarapTOBaHOro HIAPY 3aJEXHTh Bif
BEJMYMHH NMHTOMOrO THCKY i, IK nmpaBuao, He nepesuiiye 0,5—0,8 mm.
Y TBepaHx ¢asax (Kapﬁmu LLEMEHTHT) HaKJENyBaHHA He3HauHe, a
/it BEJIMKHX NMUTOMHX THCKIB BHABAAETbCA ¥ PopMyBaHH] )mc.noxaum-
Hux citok i cybrpanuub.

Kpim Toro, Momiuge 3’ SIBJCHHS Ha NOBEPXHi TepTs «Bimux» ma-
pis, fKi He niAnalOTbCA TPABJAEHHIO, ajeé MOXYTb MaTH NOABi#HY
upupony: chopmoBani nmif Ai€l0 BHCOKMX NHUTOMHX THCKiB i migBume-
X TeMneparyp SIBAAIOTh co0010 yabTpaaucrnepcHufl (Ayxe ppiGumii)
Kolraomepar a3, Bxaouaioun kap6iay, KapGoHITpHIH; cdopmoBani
i pesyaprati ximiuHO{ BsaeMo,tm MeTaJly 3 KHCHeM i yTBOpeHHﬂM BHCO-
KOTBEPAHX OKHCJ/IB.
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"Taxi c*rpymypm 3MiHW Ha MOBEpXHI TepTs UPH3BOASATL 1O MOCTY-
noBoro ii pyfinyBanna. Ocb YoMy nNepel PeMOHTOM 1 BiAHOBJAEHHAM
NOBEPXHEBOro Mapy “AeTalied HOTp16H0 YCYHYTY NOLIKOAXKEHi 30HH,
fIKi MOXKYTb CTATH NPHYHHOWO PYHHYBAHHS NpPH NOAAJbIIIA eKCmiyara-
uii a6o HaBiTh mix yac peMoHTy (HanJaBRJeHHS, HANHKJIOBAHHS TOUIO).

CyrTeBHil BIVIHB Ha excIUIyaTallifiHi nmokasHHKH Jetajell Mae i
piBeHn po3Taryiounx Halpyr. Uum BiH Buuiui, THM Gijblia cXUJAbEICTB
pobGouoro mapy nerajsefl 10 NOWKOAXeHb. PiBeHn po3Tarylounx Ha-
Apyr - 0cobAMBO BHCOKHH OpH BiAMOBJICHHI neTalledl HanjaBJeHHAM,
HAMUIIOBAHHAM, NOBEPXHEBUM 3arapTyBaHHAM. /s 3MEHLIEHHS TaKHX
Hanpyr NpOBOAATH pejakcauifine BignanioBanus. Ilicas BinHOBNeHHS
aertasb NiARaiTe NOBepXHeBoMy HarapryBaHHIO. Ilpu mpomy noain-
UIYETHCA MAKPOCTPYKTYPa (3MEHIIYETHCA MOPHCTICTR).

1.6. 3ATAJIbHI 3AKOHOMIPHOCTI NIPOLLECY 3HOIIYBAHHSA
1 METOOH BH3HAYEHHS 3HOCY

[Tpouec 3HOWIYBaHHA € HE3BOPOTHHM MOHOTOHHHM IIPOLLECOM 3 MO~
CTYNOBHM HArpoMalKeHHSIM 3HOCY, SKHA MOXKHA YABHTH Y Bum;m{
inTerpaJybHoi QyHKHIi:

v - Sv(t)dt,

ae U(t) — narpomaxenuii sHoc 3a uac f; v(f) — WBHIKiCTL npouecy
3HOUIYBAHHA, fKa y 3arajibHOMY Bnnanxy MoOXKe 3aJjlexaTtH BiR wgacy
3HOLUYBAHHS. -

Ha sMminy mBuAKoOCTi SHOLHyBaHHﬂ 3a gacoMm MO}KyTb BIAUBATH
dopMa cNpsKeHUX NOBEPXOHDb, iX WIOPCTKICTb, mocTifiHe a6o mepepus-
'He KOHTaKTyBaHHs [0OBEPXOHb y Mpoueci poGoTH MexaHi3My ToIMO.

Bunamika 3uomyBaHHs. Ha puc. 1.9 HaBeneni Baplax-ma KPHBHX
AUHAMIKH 3HOWIYBAHHS MOBEPXHi napH TepTs.

PoarisHeMo Haii6inbIl 3arajibHAH BapiaHT — THIOBY KpHBY, fKa
CKJ1aAa€ThCst 3 TPbOX XapaKTepHHX AIJISAHOK:

I.— xapakTepusye OYaTKOBY po6OTy CRpsiXKeHHd, KOaH Hai6inbl
BHPa3HO BmﬁyBaeTbc;x npouec 3MiHu reomerpii (imopetkocti) mosep-
XOHb TepT i (isnKo-MeXaniuHuX BIACTHBOCTEH NOBEPXHEBHX WapiB Ma-
Tepiany, fKi MPOABJAIOTLCH NpH nocTifiHHX 30BHIIIHIX yMOBax y 3MeH-~
wexHi pOGOTH TepTH, TEMNEPATYDH T3 iarencusHocTi 3HowyBanus. ek

NOUATKOBHH nepioll BH3HAauae NpoleC MPHNDALIOBAHHA NapH TepTs;

I1 — xapakTepusye HOpMaJbHy poGoTy CHpSIKEHRs. Y weit nepiox
Bméyaaeq-bcx _OCTYTIOBE HAPOIIlYBaHHSA 3HOCY, AKAA Mae y psaai BH-
najxis crajiuit JinifiHn# xapaxkrep (WBHAKICTb 3HOLIYBAaHHS B Cepen-
HBOMY NOCTifiHA);

11l — xapakTepu3ye iHTEHCHBHE, (popcosaﬂe HApOLIYBAaHHA 3HOCY.
PoGora cnpsixeHHs IpH UBOMY MOXe CynpOBOAXYBATHCH 3 "SIBJIEHHAM
pizHoro .poay IIyMmiB i CTYKiB i HaBiTb NPU3BECTH RO DYHHYBaHHA Ae-
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Tani, T06TO NpH ROCATHEHHI TPETHOro nepioay nmojaisiia pobora cnps-
KeHHs HeJloMmyCTHMa.

Hai6inem Xxapaktepui rpadikd HHHAMIKM 3HOLIYBaHHA HaBejeni
Ha puc. 1.9, 6, B, 1, . ’ S .

6 — ninia, XxapaktepHa paas abpasHRHOro 3HOHIYBAHHSA jeraJell

ciJIbCHKOroCnoAapebKHX MaWiHH  (JeMill miyra, IWapHipH JaHWIOriB
TpaHcnopTepa TOIo);
_ B— KpHBA, XapaKTepHa AJs 3HOIIYBAHHS WMAKH Baja, CHpAXKeHOI
i3 ca/bHHKOM, 2 TAKOXK /IS PYXOMHX CNPSKeHb NPH TAKHX YMOBaxX po-
GoTH, KOJIH 3a30p MOCTifiHO BHOpaHHil B OfuH GiK (HanpHK/Iaj, POJHK
IITOBXa4ya NaJHBHOrO Hacoca, CnpsiKeHHH 3 Biccio);

r — KpPHMBa, XapaKTepHa JJifi CNpSiKeHb, HI0 NMPauiolOTh NpPH BeJH-
KHX NHTOMHX HaBaHTaXeHHsX, fKi 30i/blyloThcs i3 36iMbLICHHAM 3a-
30pa (HampHKJaaj, KojdiHyacTu#l BaJ — NiNINNHAK) ; .

I — KpHBAa, XapakTepHa JJs 3HOIUYBaHHA JeTajell BHacHiIOK
BTOMJIOBAHHX PYyHHYBaHb MOBEPXHEBHX WapiB Merany (G6irosi mopixk-
KH KiJenb NiALIHNHHKIB KOUEHHS, 3y6H HlecTepeHn TOLIO). ¥ MOYATKO-
BU#l mepiol 3HOLIYBAHHS MPAKTHYHO He BinbyBaeTbcsl, OCKIILKH HArpo-
MaJKYIOTbCSl e(eKTH BTOMJIEHOCTI CTPYKTYPH MeTaJly, siki HOTiM npu-
3B0AsTh A0 (OPCYBaHHA BiNOKPEMJEHHH YacTHHOK, TOGTO A0 3HOUIY-
BaHHS. _ ' , o

sk BimoMo, mpomec BHOUIYBAHHS BiIHOCHTbEA [0 Kareropil
BHIIAJKOBHX NPOLECIB, L0 NPH3BOAHTH Ao PO3CilOBAHHA 4acy po6OTH
OLHAKOBHX JeTajiedl 1o iX IPaHHYHOro CraHy, TO6TO HO PO3CilOBaHHA
pecypcy Aeranei. ‘ ~

Ouinxa GakTHYHOrO pecypcy Aetatedi (Byanis, arperatis Mammun)
Ta floro iMOBipHI XapaKTepPUCTHKH (CepeRHiii pecype, raMMa-IpoNeHT-
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HHH pecypc TOHIO) .MalOTh BeJHWKE 3HAuYeHHA, OCKiNbKH indopMmauis,
OTPHMaHa NiA 4ac TAKMX JOC/iJKEHb, € BHXILHOI 1/s BHSIBJEHHS De-
3epBiB nifBHILEHHS pecypcy BHPOOiB. -

Ouinka npoBrosidHocTi Aeradell i cnpsXeHb 3BOAHTBCHA N0 MOIIYKY
¢YHKLUI] pO3NMOAiNy pecypcy, siKy 3HAXOAATbH 3a [NAaHHMH CleliajbHO
TIPOBeIeHUX eKCINIyaTauifiHux a6o NPHCKOPEHHX BHIpPOGYBaHb.

BuxignuMu faHMMH A5 OWIHKH [NGBrOBiYHOCTI HeTajiefl € TakoxX
pe3y/bTaTH MiKPOMETDPAaXKHOTO BHMipIOBAHHS AeTaliel MalllMH, 9Ki Han-
X0nATh y KanitaabHuil peMoHT (pemontHa iHdopmania). Hapobitox
TaKMX MallMH Mae BHINAlKOBHH xapaxrtep. 3a "CyKYNHICTIO 3HAUeHb
ABoMmipHOI BHNaAkoBoi BeJHYHMHH (3HOC-HApPoO6iTOK) BHKOHYIOTHCS
CTATHCTHUHI PO3paXyHKH (Kopeﬂﬂuiﬁﬂo:perpecnsﬂnﬁ aHaJsi3) i ouiHio-
€TbCst pecypc Jetansed.

Ha xadenpi pemonty mawua XIMECT TpHBaJmn yac npoaonmmcx:
JOCAIIXKeHHs AJs ouinku pecypcy ABurysis tuny CMI, ski ekcniya-
TyBaJHCh B YMOBax rocnolapcts. bysno BctaHOBAEHO, IO BHKODHCTaH-
Hyl CTaHAAPTHHX CTATHCTHYHHX MeTOJIB AJfA 06poOKH Takoi iHdopmauii
He KODEeKTHO, OCKIJIbKH BOHa He B NMOBHid Mipi Bianosizae BHMorawm,
SIKi CTaBJAATbCA A0 BHNAJIKOBHX BHOGIpok. ¥ 3B'A3Ky 3 muM 6yB npuii-
HATHH BapiaHT ROC/iJKeHHS i3 3aCTOCYBAHHSIM METOJIB CTATHCTHYHO-
0 MOZAeNIOBaHHSA. ¥ Mojenai Gyau Bpaxosam BHII4KOBI Bupoémm
(HeonnopizHicTh TMOYAaTKOBHX sRocrel Jeranefi) 1 ekchnJayarauifini
(HectabiapHicTh yMOB ekcluyaTauii) ¢akTopd. 3a UUMH O3HAKaMH
MoJieJH NpoLeCy 3HOIIYBAaHHA MNOLIJAIOTLCA HA TPH BHAH: BisiJOBuil
mpoliec (BpaxoBye Ti/NbKH PO3CilOBaHHS NMOYAaTKOBHX BJACTHBOCTeH Ie-
TaJi), mpouec i3 CHJLHHM MepeMilllyBaHHAM (BpaxoBye TiJIbKH MiHJH- -
BiCTh eKCIlyaTaiifiHuX (GakKTopiB) i mpouec i3 ciaGkuM nepeMilyBaH-
HSM (BpaxOBYIOTbCH 06HABa (akTOpH). Osﬂaxow HOAiAy HHX mpole-
ciB € noBeAinKa ix aucmepciff 3a yacom.

Byna npHiiHATa craTHCTHYHA AHCKpeTHa JiHiliHa Mojenb mpouecy
3HOLIYBaHHSA:

k . :
U, k) =E1b (1 +Veze)) - (1 +Vugzy) Ay,

ne U(t;, k) —3uoc i-of peanisanii y momeHnT uacy #; b —cepeans
IUBHAKICTh 3HOLIYBAaHHA (3a NaHuUMH BHXiAHOI iHdopmauii), V. i Viu,—
Koedinienr  Bapianii BumagkoBux BeauynH E i py; & — uenT-
poBaHa BHIAJAKOBAa BENMYHHA CePelHbOI IIBHAKOCTI 3HOWIYBaHHS
nas onHoi peasisauii b; BiAHOCHO sara/ibHOl WBHAKOCTE b; pj—
HeHTpoBaHA BUMAJKOBa BeJMUHHa 3HoUlyBaHHA by (i-oi peamaaun B
j-My inTepsasi HapoGiTKy) BILHOCHO b;; 2, M 2, — HOPMOBaHi BH-
NaJKOBi BeAUUHHH, PO3MORiJeHi 3a GyAb-fIKHM 3aKOHOM (T€HEepyITh-
ca Ha EOM); At; — iurepBan HapoGiTKy.

Mojen0BaHHS - BUKOHYBA/IOCh 33 po3po6JIeHOI0 TpOrpaMol Ha
EOM. Ilpu 3aganomy 3HaueHHi rpaHuyHoro snocy EOM dopmye pea-
‘nisamipo (3a monmepefHbo NPHHHATHM NAPAaMETPOM MOJeNdi), BHAae
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BHOIpKY pecypciB 3a KOXHOI peani3auielo i po3paxyHKOBi 3HaueHHsA
raMMa-npoueHTHHX - pecypciB  (3HauyeHHs ramMma 3a4a10TbCH).

Pesynsratn Kocailxenb Oysn BHKOPHCTaHi A/ BHSBJIEHHA pe3ep-
BiB NiABHIMEHHS NOBrOBiYHOCTi ABHIYHIiB i KOHCTPYKTHBHO-T€XHOJIOTid-~
HHX pillleHb.

Mertonu BH3HAYEHHS 3H0cy perasei. Mmpomerpaofctte BHMipIOBaHHSH
Jerajell — HafnoOIInpPeRilINA MeToJ, SAKuH .3aCTOCOBYETBCS [IJs1 BHSIB-
JIEHHs- AMHAMIKM 3HOIIyBaHHA AeTaJjel, JOCJAIAXKeHHs XapakTepy 3HO-
IIyBaHHA poGOUHX NOBEpXOHb (Tomorpadis 3Hocy).’

Jns MikpoMmeTpaxKHOro BHMipIOBaHHs JeTaJsiefi BHKOPHCTOBYIOThCS
yHiBepca/bHi Ta cneniajapHi BUMipIoBaJbHi MIKpOMeTpHYHi 3acobu. ‘Be-
JUYHHA TPHPOCTY 3HOCY BH3HAUAETBCA AK Pi3HMIS po3smipie nosep-
XOHb fieTasieli 10 i micJst SHOLIYBAHHS.

Meroa Mae cBoi Hepoxikm: norpiGuo posiGpatu BY30J, BaXKO

MOBTOPUTH BHMIPIOBAHHA B OJHHX i THX XK€ TOYKAX, HEMOX/HBO BHIi-
JIHTH i3 3arajbHOi BeJIMUHHH Ty YaCTHHY 3HOCY, sIKa Bigbynacs BHacai-
0K IJIACTHYHOI Aepopmauil.

3MeHIIeHHs | HaBiTb YCYHeHHs BKa3aHHX HeJOJMIKiB B OerMHX
BHHAJKaX MOXe HOCAraTHCs NPOBENEHHAM clielliaJbHHX CTATHCTHUHHX
BUNpoOyBaHb 6e3 ‘HpOMiXKHOro po30GHpaHHs, 3aCTOCYBAaHHAM creliads-
HHX MPHCTPOIB AJisi 3alesneueHHs NOBTOPIOBAHOCTI BUMIpIOBaHb Y
THX 2Ke Micusx.

ITpogiroepadysarns nOBePXOHb NPOBOLSATH crienianbHAME npuaa-
Jpamu — npodinorpadami, axi Ra0Th MOXJIHUBICTb rpadivyHo 3amHcaTh
¢axkTHYHHH peJibe( 3HOUIEHOI NMOBepXHi.

Merod turyutnux 6a3 3acToCOBYeTbCst Y JBOX BapiaHTax: 3a aono-
MOroI0 BiIlOHTKIB i BUPi3aHHS JYHOK. ¥ NeplUIOMy BHNAAKY Ha NOBepx-
HIO TepTd HAaTHCKAaHHAM HAaHOCATb 3arJaulJjeHHs CTPOTO BH3HAYeHOl
tdopMmH (KoHyc, nmipamina). 3a 3MeHIIEHHAM 3arJHOJIEHHS, sIKe OKPeMO
BHMIipIOIOTH Ha BifAGUTKY y Muadi [0 1 micjas 3HOWIyBAHHS, BU3BA4aiOTh
BEJIHUHHY 3HOCY. ¥ JpyroMy BHIAJKy Ha MOBEpPXHI TEPTH TPHTPAHHHM
aqMa3HUM pisueM, L0 obepTaeTbcs, HapizaloTh JYHKH. ¥ HBOMY pasi,
Ha BiAMiHy Bif nonepeinnoro cnocofy, HeMae HAIJIUBIB Bifl THCHEHBA.

Busnauenns 3HOCYy 3a 8TPATOI0 MACU € iHTErpalbHUM METOLOM,
OCKIJIbKH BCTAHOBJIOETBCH 3arajibHHil 3HOC MOBEDXHI AeTali. Buwmipio-
BaHHS NPOBOJAMTHCA LIJISXOM 3BAXKyBaHHsA AeTaled 1O, i micas 3HOIY-
BaHHAA. 3aCTOCOBYETHCS MeTOA AJA JeTaneh HEBENHKUX posmipis i3
BHUKODHCTaHHAM aHaNITHYHHX BAariB 3 WiHoo moAinku 10~ r.

BusHauesHR 3HOCY 3a BMICTOM NPOJYKTI8 3HOWYBAHHA Y Macdi
npoBoAHTbcA 3a BimiGpaHoio mpoboio Mmacia (HanpHkJaaj, 3 Kaprepa
ABUryHa), sIKe CHOAJIOETbCR. 3a A0NOMOrol0 XiMiuHoro abo cnekrpaJb-
HOTO aHaJi3y 30JIH CNAJeHOro Macja BH3HAualTb BMict Mertany. Ile-
pesara MeTOAy y TOMy, I1o BiH He norpebye p035PIpaHHH By3Ja uM -
arperaty, HeJOJIiK — HEMOXKJIHBO BH3HAQUHTH KiJbKiCHHH 3HOC oOKpe-
MHX JeTanef.

Busnauenns 3nocy sa “donomozoro paatoa;crueuux isoTonis poBO-
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ASATH 32 TAKOI CXEMOIO: yV NOCJAIIKYBAaHHN 3pasoK (merajb) BBOAATh
panioakTHBHHA i30TON. ¥ mpoueci s3HOWIYBAHHS MAac/JOM BHHOCATHCHA
NPOAYKTH 3HOUIYBAHHA Pa3oM i3 pajioakTHBHHM i30TonoM, siki npoxo-
ASATH yepe3 JiuHJbHHK iMOyJbCiB, 110 BUMipioe palidakTHUBHICTb Mac-
Ja, sika 36inbuiyethca y Mipy 3Hocy zeradi. [um crnocobdbm moxHa
BH3HAUHTH AMHAMIKy 3HOWIyBaHHs Ge3 po3bupauHs, ajne Ges AaHHX
npo Po3NOAIJA 3HOCY TO HOBepxm Cnoci6 norpebye cnemanbﬂoro 06-
JANHAHHSA.
1.7. KPUTEPII FPAHWIHOFO CTAHY
D,ETAJ] EA 1 CﬂPﬂ)KEHb

/

Iia yac pemonTy Mae GyTH BiAHOBJeHa He TiibKH POGOTOSAATHICTb ,
(abo cnpasricte) Malund, ane # i mixpemontHHi pecype. Tomy y
MaulMHI 3aJHWIawTh AAA NOJAJIBIIOT eKcnayaTauil TiIbkW Ti xeTaui
i chopsiKeHHst, 3a/JHIIKOBHH pecypc AKHX JAopisaioe abo mneperumye
MiXKpEeMOHTHHI pecypc arperaty abo MalIHHH. Y 3B'si3Ky 3 IHM rpa-
HUYHHH cTaH Jerajed i cupsikeHp Mid yac peMOHTy HalyBae TPOXH
iniworo 3micty i BU3HauyaeTbea AK AONYycTHMe Apu peMoHTI (abo mpoc-
TO JONyCTHME) 3HaueHHS napaMeTrpy CcTaHy. ;

TakuM 4HHOM, GORYCTUMUM 3HAHYEHHAM NAPAMETPA CTany Ha3uBa-
€Thcsl Take HOro 3HaueHHs, 3a KOO 3a/HIUKOBHA pecypc AeTani abo
CTpsKEHHST JAOPiBHIOE Ml}erMOHTHOMY pecypcy oxpemoro ejleMeHTa
(Byssra, arperary) a0 MallHHH B mizowmy.

- Ho napaMmerpis rpamumoro (momycrumoro) crady aeraned i crnps-
XKeHb BIIHOCHTBCS IPAHHMUHI 3HAYeHHS 33a30Da y COPAKEHHAX, PO3Mipy
ab0 3noCy eneMeHTIB Aerani, Noxubku (opMHu (OBaJleICTb KOHyCO-
nofiGHicTy TOLIO) i B3aEMHOTO PO3MillleHHs Ocedl Ta mOBEepXOHb (He-
cnisBicHicTb, palliasibie OGHTTA TOWIO), @ TAKOX MapaMeTpiB mpyKHoOC-
Ti Npy»KHH, MOPIUHEBHX KiJelpb TOILO.

3HaueHHs NapaMmeTpiB TPaHHYHOrO (nonycmmoro) c'raHy netaneit
i copsienb 06YMOBJIIOIOTHCS B TexHiuHil noKymedTanil. llas pemonty
MallHH TaKol0 AOKYMeHTalielo € TexHiuHi BUMOru Ha neq)emauuo ans
KOHKPETHOI MapKH MAIIHHH, ,

Ipanununi i nonyctumi sHavyeHHs reoMeTPHYHHX Ta {HIIHX mapamer-
piB -MOXyTb OyTH BCTAHOBJEHI LIIAXOM: TEOPETHUHHX pPO3PaxyHKiB;
MacoBOr0 MiKpOMETPaXXHOIO BHMIpIOBaHHs JeTaJjeH, sKi Hapihmau Ha
PEMOHT, i BiANOBIAHOro CTATHCTHYHOTO aHaJisy AaHHX; cheniaibHHX
punpoOyBaHb (IpHCKOpPEHHX a60 ekclayarauwifivux); mopiBHAHHA 3 HO-
nepefHbO0 KOHCTPYKIielo (Ha nepumioMy erani BHPOGHHUTBA HOBOI
MAalluHH),

Fpannuni napamerpn nAeranedt i copsaxeHb He MOXYTb GYTH INpH«
SHaveHi ZOBIJIBHO.

I‘pannqm napaMeTpy BCTaHOBJIOIOTHCH 33 TeXHl‘{HI/IM TeXHOJIOTiun
HMM i €KOHOMI{YHHM KpHTEpisiMH.

3aCTocyBaHHH TOro a0 IHIIOrO KPHTepiiB 3anexuTh Bii npH3Ha-
uYeHHS MAIUHHHU Ta il BysJaa 4H MexamsMy Ilpn upomy OLHH 3 KpHTe-
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piiB MaTuMe ocHOBHe 3HaueHHs, {Hi MOXyTh,6yTH RomoMixunmu ao
KOHTPOJIBHHMH.

Texniunud Kputepid. 3a mum Kpmep1eM BCTAHOBJIOIOThH rpaHHqHI
napaMeTpH JeTasedl i cOpsiXeHb 3 ypaxyBaHHIM MiIHOCTi, XapakKTepy
3MiHM [IiI0UHX HaBaHTAaXKEHb, YMOB TEPTH, TEIIOBOI HAaNPyXKeHOCTi, BJa-
cTuBocTell MOBepXOHb TepTR Tollo. IIpm npboMy rpaHHYHi mapaMerpH
nerajell BU3HAYAIOTbCA MOMEHTOM Pi3KOro 'l'lillBPIIlIeHHﬂ iHTeHCHBHOCTI
3HOWIYBaHHs A60 NPHNHHEHHAM POGOTH MeXaHiamy. .

Texnorozlunudl kpurepid (xputeplid axocti). 3a HUM rpammm na-
paMeTpH HeTaJjell i CIpsiXKeHb BCTAHOBJIOIOTbCS, BHXOASMH 3 HODM Ha
3MiHy NMOKasHHKIB fIKoCcTi po6otd MamuHu abo il arperatis Ta BysuiB.
Ueii xpurepiit Moxe GyTH OCHOBHHM JJsi poOOYHX OPraHiB CiJbChbKo-
rOCHOAAPCbKHX MAIIHH 1 MeXaHiSMiB, AKI KepylOThb HHMH, OCKIIBKH
rOJIOBHHM IpH3HAYEHHSAM IX Aeranell i cnpsikeHb e sabesnevents mes-
Hoi sKoCTi poGOTH (nonycmm KOJIHBaHHA 3a Nmﬁnﬂoxo OpaHKH, He-
piBHOMIipHiCTb BHCIBY HaciHHA TOLIO),

Exonomiynul Kputepid e OCHOBHMM AJisi MEXaHi3MiB, fiKi KepywoTb
mpouecaMH nofadi NajuBa y ABHIYH, foro SrOpaHHsl, BiABENEHHS Mpo-

ILYKTiB 3ropaHHs TOLLO. - ‘

Y OiabuiocTi BUNAAKiB OCHOBHi AeTaji JOCATAIOTH CBOrO TpaHHY-
HOro cTaHy He TOMY, IO SHOC BHKJHKae Hebesnexy ix mOJIOMKH, a TO-
My, 1o i3 36iAbIIeHHAM 3430piB ¥y CIPSXKEHHAX NOripIIyIThes poGodi-
napaMeTpH ABHryHAa (SHHXYETBCHA NOTYKHICT, 3GiMbLIYETbCS NMHTOMA
BHTpATa NaJHBa TOLIO), 8 3HAYHTD i SHHXKYETBCS NPOAYKTHBHICTD Ma-.
WIHHA Ta 36iAbLIyIOThCS BHTPATH eKCIyaTauifiHux Marepiauis, mo
BIJINBAaE HA eKOHOMiuHiCTb.

OznuuM i3 nOmMHpEHHX napaMeTpiB eKOHOMIYHOro KpHTEpilo rpamm-
HOTO CTaHy BysJa, arperaTy a0 MalIMHH € ONTHMaJbHA JOBrOBiYHICTD,
To6TO TakKud pecypc a6o CTPOK
cnyx6u, 3a AKOro JOcAra€Tbcs Mi-
HiMyM BuTpatr Ha 11 npHAGaHH4, 51
eKCIJIyaTamilo i peMoHT, 1o npuna-
JalTb Ha- OQHHULIO MpoAyKHil abo
oauHMI0 HapobiTKy (puc. 1.10).

Clmln
1.10. CxeMa BH3HAUYECHH EKOHOMIYHO Of-
THMAaJIbHOLO pecypcy MallHH:

nuromi BurpaTH: 1 -— amoprusanifui, 2 —ex- 0
cnnyaranilini; 3 — cymapHi

EKanIyaTaum MalIMHH MiC/Isi ONTHMAJIBHOTO yacy fomr, 8 BIAMOBIA-
io i il 3HOWIBAHHSA, BHKIMKAE TaKe 36GiMbIIEHHA BHTPAT, AKi MOXKYTb

OyTH npnm{fm AK rpaiiuysi. ;



- 2. 3ATAJIBHHNA TEXHOJIOTIMHKA NPOLEC
PEMOHTY MAILUHUH | OBJIALHAHHS

2.1. OCHOBHI ﬂOHﬂTT}I TA BH3HAYEHHA

3apa3 3aCTOCOBYETbCS KOMNAEKCHA CUCTEMA TEXHIYHOZ0 oﬁcﬁyeoey-
BAHHA | DEMOHTY MAUIUH, T AKOI PO3YMIETbCH CYKYNHICTH B3aEMO-
nos’sa3aHux 3acobiB, JOoKyMeHTauil Ta BHKOHABUIB, HeoOXigHUX A
MiATPUMAHHS | BIAHOBJICHHS AKOCTI CIIBCHKOrOCMOAAPCHKOI TEXHIKH.
s cucrema nepenbauae 3acrocyBaHHS 3aco6iB AiarHOCTYBaHHA.

Texniune o6cayeosysanns (TO) — ue KOMIIeKC pobit nmo miatpu-
MaHHIO po6oTO3AaTHOCTi -abo cnpaBHOCTI MalMH nix wac ix BUKOpHC-
TaHHSA 32 MPH3HAUEHHAM, 306epiranns ra TPAHCNOPTyBaHHs (AeTallbHa
TexHoJioria 1 opranisanis TO posrasnaerbes y camocrifinomy Rypei).

[lepen posrasgoM npo6JieM peMOHTHOro BHPOOHUITBAa NPHrafaeMo
Aesiki TepMiHH i TOHATTA Teopil HaAilHOCTI.

Haodiinicte — e BnactuBicTb 06'ekTa 36epiraTu 3a vacom y BCTa-
HOBJICHHX MeXaxX 3HaUeHH§ BCIX NapaMmerpis, #Ki XapaKTepH3YIOTh
3/aTHICTb BMKOHYBaTH NOTPiGHi (PyHKUII B 3ajanux pexumax i ymo-
Bax BukoHanHs TO, pemoHTIB, abepiranus i TPaHCIOPTYBaHHSI.

Hanifinicte € KoMIJIeKCHOW BRacTHBicTIO 06’€KTa, $IKa, 3ajeXHO
Bil NpU3HaueHHA 1 yMOB HOro 3acTOCYBAaHHS, CKNAaNae€TbCsi 3 TaKUX
nokasHukiB: Ge3BinkasHocrti, nosrosiuHocTi, peMoHTONpWAATHOCTI TA
36epexeHOCTi. ' ‘

QakTopH, gKi BHKJHKAIOTh 3MiHy mapaMeTpiB, HI0 BH3HA4alOTh
HopMasbHe (yHKIiOHyBaHHs 00’€KTa, BNJAHBAIOTb HAa HOro TeXHiuYHHM
cTaH, To6T0 06’€KT B HpoLECi excmxyarauii B JesIKHA MOMEHT 4acy Mo-
XKe 6yTn clipaBHu#l --abo HecnpaBHHH, poﬁomsnamm& a6o Hepoboro-
" 3ZaTHHH. YTOUHHMO Ui MOHATTS.

-Cnpasnuii cran — ne crad o6’ekra, npu sikomy BiH Bianosinae
BCciM BHMoOraM HOpMaTHBHO-TexH{uHOl i (a60) KOHCTPYKTOPCbKOI HOKY-
MeHTatii. '

Hecnpasnuﬁ cTan— cran 06’eKTa, 32 AIKOro BiH He BianoBinae xo-
ya 6 oAHIA'3 BUMOr HOpMaTHBHO TexHiuHOo1.i (a60) KOHCTPYKTOpPCHKOL
AOKyMeHTalil.

Poborosdarnus cran — ctan o6’ €KTa, 3a SIKOro 3HaueHHa BCiXx ma- -
paMeTpiB, L0 XapaKTEePH3YIOTs 3AaTHICTL BHKOHYBATH 3ajaani QyHKIII,
BiAMOBiZalOTb BHMOraM HOpPMAaTHBHO-TeXHiuHOi i (abo) KOHCTpyKTOp-
-CbKOI JOKyMeHTamil. '

Hepoborosdarnuii- cTan — e cTaH 06'€KTa, NPH SIKOMY 3HAYEHHA
Xoya © OAHOrO mMapamerpa, WO XapakTepuaye 3ATHICTb BHKOHYBAaTH
3apani ¢yHKuii, He BixnOBiNae BUMoraM HOpMaTHBHO-TeXHiuHOI i (abo)
KOHCTPYKTOPCBKOI - IOKyMeHTalii.

PobotosnaTHHi 06’eKT MOke BBaxKaTHCA HecnpasHHM. Hanpmrkiaa,
TpakTop 36epirae po6oTosaarHicTh 3a HasBHOCTI BM'ATHH Ha 06JHIO-
BaHHi, HeCIIPaBHOTO JiYHJbHHKA MOTOTOAUH TOILO.
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. I'Iepexm 06’¢kTa 3 ONHOrO CTaHY B mmnﬁ BH3HAYaeThCH. TAKUMH
NOAIAMH.

[Towko0ncenns — nofis, AKa MOJATAE B OOPyIUeHH{ cipaBHOro cTa-
Hy ob’ekta npu 30epexeHHi pOOOTO31AaTHOrO CTARY.

Bidokas — nofis, sxa nojsarae y nopymemn poﬁomsnamoro -cTa-
Hy of’ekra. '

3 MeTOol HAayKOBHX AOCJAifKeHb | BHpilleHHA OPHUKIAAHHX (iHxKe-
HepHHX) 32424 YMCJIEHHI BHAM BilKasiB KjacH(DIKYOTbCS 3a Pi3HMMH
o3HakamMu. Hanpuknaa, 3ajiexHo Bid NpPHYHH, AKi BHKJIHKaAM Bil-
Kas3, — Ha panToBi Ta NOCTYNOBi; .32 O3HAKOIO CKAAAHOCTI YCYHeHHs
BiAKa3iB — Ha KiJbKa Ipyl CKJAAAHOCTI; 3&8 O3HAKOK MNOXOAMKEHHH —
PO3paxyHKOBO-KOHCTDPYKTOPCbKi, BHPOGHHUO-TeXHOJMOrIUHI abo eKcmay-
arauifini; 3a 03HaKOI0 yMOB YCYHeHHsS BifkasiB (y NOJbOBHX yMOBaXx,
MalicTepHsiXx pisHOro BHAY rocnoAapcTB; Ha CHeliali30BAHHX PEMOHT-
HHX NiANpHEMCTBAaxX) — Ha pecypcHi i HepecypcHi.

YcyHeHHs1 HacaifKiB BifKasiB 3aBK/AM OOB'sisaHe 3 MatepiaabHUMH
i TpyRosdmH 3aTtpatamu. Bonu ckranalorbes 3 po3bHpaabHO-CKIAAANb-
HUX | peryaioBajJbHMX pobiT, BUTpat Ha -3anacHi yacTHHH abo 3aMiHy.
arperary ‘1 BTpaT Bii mpocroio MatuudH. Oco6JauBo BaroMi BTpaTH Bif
NpOCTOI0 MAWIMHH,

Iligrpumanns Mamiue y poOGoTO3AaTHOMY cTali Aae€ 3HAYHUH eKo-
HOMiyHH# edeKT BHACHIJOK 3HMKEHHS CYMAPHUX BHTDAT, NMOB'AI3aHUX 3
BTPATaMH BiJ MPOCTOIB i Ha YCYHeHHs HAC/iAKiB BinKa3iB.

Caig Bin3HAUHTH, IO HANGLILIIKAH BOIHB HA eKciuryaTaniiiui skoc-
Ti ClIBCHKOrOCNnOAapehKOl TeXHIKH MAITh TaKi BJAaCTHBOCTI Hamm{oc-
Ti, AK QOBTOBIYHICTb i G6€3BiAKasHiCTD.

Besgidxasnicts — ne snactusicTh 06’ekTa OeanepepBHo 30epirarh
poboTo3aaTHHl cTaH NpOTATrOM Aesikoro yacy abo HanpautoBanssa. Of-
MM 3 MOKa3HHKiB AaHO] XapaKTepHCTHKH € BiporiaHicTe Ge3Bigkas-
1ofi poGotH, T06T0 BiporignicTe TOroO, IO B MEXax 3aAaHOrO Hapo61T-
Ky Biika3 o6’eéKTa He BHHHKHE, :

loseosiynicts — BracTuBict 06’¢ékra 30epiraTty 'poéoTosaaTHnﬁ
CTaH N0 HACTAHHS FPAHMUYHOIO CTaHy NPH BCTaHOBJeHiH- cucremi TO
{ peMoHTY.

Ipanuunui cranw — ne crayg o6’eKTa, 3a SKOro HOro mojadblie 3a-
CrocyBarHg 3a NpU3HaYeHHSAM HeJONycTHMe YH HelolinbHe abo pobo-
TOAATHICTD HEMOXKJIHBA UM HEJOLJIbHA.

JloBroBiYHICTb KiNbKICHO OLiHIOETHCH ZBOMA MOKA3HUKAMH:  pecyp-
CoM | CTPOKOM CAYKOH.

/’((I/[)C-—HapoﬁlTOK o6’exTa Bin noanKy fioro excn.nyaraun abo
I GIAOBIEHHA [iC/Ast PEMOHTY NEBHOTO BHAY AO NEPEXOAY B TPaHUY-
inn cran (Hapo6iTok — TpuBadicTs abo obcdar pobotn 06’ekra).

Crpok C/zyoméu‘——xanemapﬂa TpHBaJiCTh excmayarauii of’exrta
wia 1nouaTky abo BiJHOBJICHHS MicJsi PEMOHTY NIEBHOIO BHAY O INe-
peony B I[)&HI/I‘IHHI/I CTaH, ‘
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CnupalquCb Ha MOHATTA i TepMiHoJorio,. ccbopMy.nbonaH"i B Hayui
npo HaAifiHicTh, Jierko BH3HAYHTH BiRnoBimHi Tepmum fAKi 3acroco-
BYIOTbCSl B rajly3i peMOHTY TeXHiKH.

Pemont — e KOMIAEKC omnepauii, NpH3HAYEHHX NJIR BilHOBJEHHS
cnpasHocti abo poGoro3naTHocTi BHPOGIB i BIAHOBJEHHA pecypcy BH-
po6iB a6o iX CK/IafOBHX YacTHH. PO3pi3HSIOTL ABa BHAHM DEMOHTY
Ci/IbChKOrOCTIONapCbKOi TeXHiKH: HKamiTaJbHuii i noTtouHui.

Kaniraaonuii PEeMOHT — BHJ PEMOHTY, fIKHiIl BHKOHYETbCA AAf Bif-
HOBJICHHS cnpaBHoOcTi i noBHoro (abo GAM3bKOro A0 NOBHOro) BiAHOB-
JeHHA pecypcy BHpo6iB i3 3aminoilo  abo BifHOBJEHHSIM OYJAb-AKHX
CKJaJOBHX dYacTHH, y ToMy uHcai 6a3oBux. Bianosinno pospisusioTs
KanmiTaJibHHil peMOHT MallMHH i CKJNAaJlOBHX 4acTHH (arperariB).

ITorounuil peMOHT — BHR DEMOHTY, SIKHIi BHKOHYyeTbCA IS 3ales-
neveHns abo BinHOBJeHHs po6oTO3AAaTHOCTI MAIUHHA i3 3aminolo abo
BIAHOBJIEHHAM OKPeMHX cKJajnoBhx uyactu. Ilin uac uporo PEMOHTY
' CKJ2J0Bi YaCTHHH, IO AOCAIJIH IPAHHYHOrO CTaHy, MiAAAOTb KamiTajdb-
HOMY DPEMOHTY, 2 fAKi- He nocar.nn—no'roqnomy (y punanky HeoGxin-
HOCTI).

HoTtounu# pEMOHT MoXe BHKOHyBaTPle K Ha MiClli’ BAKOPHCTaHHA
MalluHH, TaK i y BiANOBinHEX Malcrepyax aGo ua crannisx TO. Ilna-
HOBi MOTOUHI PEMOHTH TPaKTOpiB NMPOBOAATH 3a PE3yAbTATaMH pecypc-
HOro JiarHOCTYBaHHS Yepe3 neBHHH, nepeaGaueRHA HOPMATHBHAMH 1O-
KyMeHTaMH, nepioll HapoGirky, a KoMGalthiB i Ci/IbCbKOTOCNOAAPCHKHX
' MAaLIHH — MicaA ce30RiB 36MpaHHA | NoJboBHX pobit BiamosinHe.

Haknomspenimi Taki METONH PeMOHTY MallHH:

He3neocobaenuli i 3Heocobaenudi, AKi ‘Pi3HATLCA THM, WO MiA wac
nepiioro 3 HUX 36epira€rbcd, a miA yac APyroro He 3bepiraerbcs Ha-
JMIeXKHICTh BiHOB/IOBAHHX CKJAJOBHX YaCTHH JO MEBHHX Mawmy (06-
JaAHAHHA);

azpezaTHul — pisHOBHA 3HEOCO6/IEHOTO METOMY, MiA Yac AKOro He-
cnpaBHi arperaTts i By3JIH 3aMiHIOIOTb HOBHMH 200 paRille BlAPEMOH-
TOBaHHMH. ArperaTHuM MeTOLOM DEMOHTYKTb MAlUHHH, KOHCTPYKTHB-
Hi 0COGJIHBOCTI KHX AO3BOJIAIOTH PO3UJieHYBaTH iX Ha CKAaAOBi 4ACTH-
Hu (arperatd i Bysan). IIpH nboMy KOXKHa cK1an0Ba YaCTHHA NOBHHHA
OyTH aBTOHOMHOIO, KOHCTPYKTHBHO 3aKiH4€HOI0, JIerko BilOKpeMmJoBa-
THCh {6e3 CKAamHHX PO3OHpaJbHO-CKJAAAJbHHX 1 perysiosalbHHX po-
6it) BiA iHIIMX YaCTHH MalIHHH. 3aBASIKH AaBTOHOMHOCTI CKJAaAOBi TH-
IH MAIHHH MOXKHA CaMOCTIHHO pPEMOHTYBAaTH HZ PEMOHTHHUX NiANpHEM-
CTBax. ’

Tepmiau <«BigHOBJIEHHS» | «PeMOHT» JAeTajeli pO3rAAAAIOTLCH SK
TEXHOJIOTIYHI mpouecH, pealisalis AKHX CIpAMOBaHa Ha BiLHOBJEHHS
NOYaTKOBHX BJacTHBoCTell Aaerajel, aje Bilpi3HsA0TbCS BOHH 3a pis-
HeM JOCSATHEeHHS IIHX BJACTHBOCTEH.

Bidnosaena Oerasb NoBHHHA MaTH NMOBHY B34€MO3aMiHHICTh 33 pO3-
MipHO-TOUHOCHHMH Tnapamerpamy, a. Gisnko- Mexaniudi ta inwi BJaac-
THBOCTI nosepxnesux wapiB i B o6’eMi Mmarepiany 3a6e3neqyaam pe-
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cypc IO TPaHHYHOTO CTAaHY He HHXUYHII HOBOT (ﬂxmo inme He 06yMoB-
JieHe Ailou010 HOPMATHBHO-TEXHijHOW NOKYMeHTallielo).

Bidpemonrosana Oerass moBHHHA nepeliTH i3 HepoGOTO3NATHOTO
y poGoTo3aTHHH CTaH, MalOUH NPH LUbOMY $K NOBHY, TaK i HENOBHY.
B3a€MO3aMiHHiCTb, a BiANOBigHi TexHoJsoriyHi omepauii -3abeanedyyBaTth
il pecypc He MeHIle K N0 HACTYNHOIO 4e€ProBOro PEMOHTY.

2.2, CTPYKTYPA TEXHOJIOTIYHOrO .ﬂPOU.ECy
PEMOHTY MAIUWAH

Bupobruuwii npoyec pemonTy — e CYKYINHICTH B3aEMOINOB A3aHHX
Jwfed i 3HapsaAb BHPOOHHUTBA, HEOOXiZHMX Ha JAaHOMY NiJTIPHEMCTBI
1Jis 3nificHeHHs peMOHTY MauiMH, o6/saiaHanHg Ta inwoi TexHikH.

Texdonoriynnit npouec € CKAalOBOI0 YACTHHOIO BHPOOHHYOro npo-
uecy. ¥ BHPOGHHUMH NpoLeC BXOAATH i JONOMIXKHI NPOLECH, HANPHKAAA
Bupo6HnuTBo OPHCTPOIB Ta {HCTPYMEHTY, PEMOHT BJacHOro obJajHaH-
Hfi 'TOIIO, @ TaKOX oGeayroBylodi npouecd (BHYTPIlIHBOBHPOGHHYe
TpaHCNOPTYBaHHA -MaTepianis, i geraaefl, ckaanceki omepauii Tomlo),
AKki 3a6e3neuyloTb BHKOHAHHS .OCHOBHOIO TEXHOJOriYHOFO Hpouecy pe-
MOHTY.

Texnoaoziunuil npoyec peMOHTY — OCHOBHA YaCTMHA BHPOGHHYOTO
npouecy, sika MicTuTh Ail Mo NOCIIMOBHIK 3MiHi cTaHy o0’ekriB pe-
MoHTYy ab0 Horo cKJajipBHX YacTHH (Mammla arperar, By30J, LETaJb)
nig uyac BifHOBJeHHs iXx 'cmpaBHocTi abo poﬁoTosuaTHocn*'

TexHonori4Huii mpouec PeMOHTY MaMIHH Yy 3ara.ﬂbﬂomy Bnnanxy
BKJIOYae NeBHUH HaOip CKAaJOBHX YACTHH, TiCHO NOB’S3aHUX Y CBOIH
TexHoJoriyHifi nmocaigoByocti. CrpykTypa TeXHonorquoro npouecy xa-
paKTepH3YE i CTYNiHb PO3UICHYBaHHS onepauiii. Heo6xinuictb pospo6-
KH BapiaHTIB cTPyKTypHOI noﬁynoau TEXHOJIOrYHUX npoueciB 06yMoB-
JeHa KiJbkicTio THNNB i Mapok 0G’€KTiB DEMOHTY, BHAIB PEMOHTHHX
NiANPHEMCTB 32 CBOIM NPH3HAUYEHHAM, cneliasnisauieo Ta nporpaMO}o

Ha puc. 2.1 HaBeneHa mpHHUHMNIa/NbHA CXeMa TeXHOJIOT{YHOTO Mpo-
mecy KamitaabHOro peMoHty MawmuH. Boma imoctpye yKpymnHene pos-
wieHYBaHHS MpoUeCY Ha CKJAJ0Bi YaCTHHH Ta IX TEXHOIOriyHi 3B'3KH
Bill NOYaTKy PEMOHTY IO BHXOAy CHpPAaBHOI MaLIMHH.

CxeMH TeXHOJIOTIYHHX TpoueciB NOBHHHI %y mq)opmaTHBHHMH
(y mexax Ix nmpusnadenms). ¥ npHMHUHUNOBIH cXemi, HanpHKJaAR, KpiMm
CKJiafy i NpH3HauYeHHA OKPeMHX HaCTHH TeXHOJIONYHOTO mpolecy, MOXK-
Ha 3HalTH nepenbaueHy mnpouecoM OaraTocTadiliHiCTh OYHCHHX ome-
pauiil, Heo6XifHicTb i XapaKTep COPTYBaHHS AeTajed peMOHTHOI‘O ¢oH-
Iy TOLIO.

CrpykTypa TeXHOJIOrIYHOro MpoLecy MoxKe 3MiHIOBATHCb, HalpH-
KJaj, BHAC/IOK PO3raJiyXeHHS 3a XOJ0M OCHOBHONO HaNmpsiMKy Mpo-
necy uepe3 HeOOXiAHICTb NPUHAHSATTA (3a pesyabTaTaMH RiarHOCTHY-
HOI'O KOHTPOJIIO)- TeXHOJIOTIYHAX pillleHb 33 aJbTepHATHBHHMH O3HaKa-
MHu (pue. 2.2).
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MPUHMAHHE MaLUMHM Y PEMOMT ‘]

i

| —

r OumcTia mawmHy . ’ ]
NepeapemorTHa aiarHoCcTUKa ]

"

Po3buparus mawmHK H3 arperartu
i By3nm

!

Quucrka arperaris | By3fis l

!

Po3bupanns arperaTtis | sysnie
Ha geTani

Y

Quucrka aeranen

'

r Dedexrauia getanen

— ' —

| Pemonr (siprosnenHa)] | Aevani, ski notpe-

MprpatH Henpugarwi

neranen byloTb PEMONHTY >rPuAaTHl
Hi
KomnnexktysanHa sysnis T3 arperatis ,?:gf:,.m

Cknapanvn, obkatka i sunpobysanns
ey3nie T3 arperaris

!

r hapbyearrs By3nis Ta arperatis l

!

Cxnapanns, obrarka
Ya BuNPOOYBaHHS MaWMHM

!

‘ ( DaQByagHHa MaWHHH 1
. ¥
Bupaua mawuHn 3 pemonty ]

2.1, MpuungnianpBa exema TeXxHOJIOrIYHOTO Mpomecy KaliTalbHOTO PEMOHTY MallHHR
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NpudmMannn Mawuru
y pemonm .

)

308niuwns
oYuCmMKaG Mawund

¥

Headnd/-/lcmz. y pezymbanniy 1. Nepedpemormna | Heodxidnicms ¢ kani many-
mexaniamiB, Byinib ma (ado) i diaenocmuxa ™ vomy pemonmi’ azpezamy
eMoHm {Jaulua) demaned o T -

Heodx(dricmb y noToYHoMY
pemoHmi azpezamy

Peeymodaﬂm Mexammw ’ Yacmeobe posdupanns ma-1J
[~ | 6u34ib, npuradib wiunu, IHiMoNHS azpezamy |
r Ouucmia azpeeamy. —
PeMon azpezamy 30
Po3dupanns azpecamy mewamu Matcmepri )
K] . , -
Ovucmxa demanel
Aemani , skE nom- . . .
‘pediyamb peMonmy ﬂ_etpexmauw demaneui Henpudamht
Pemonm (G(OHOBeHHA) :
emared Npudamm
Pemonm ma cxnaoaHHs Janacki -
azpezamy yacmunu
'
Cxradanns mawunu

O0dkamxa, pez A GaHHA
ma q;apdy aHHA

‘\Budava Mawury
3 pemmmy

2.2, CxeMa TexsoJoriunoro npouecy HOTO‘IHOPO PEMOHTY MalllHBH

¥y BHNANKY BEJIHKOI IPOrpaMH PEMOHTHOrO MiANpHEMCTBAa BHHHKaE
MOJIHBICTb MOAITY TEXHOJOriYHOTO NPOLECY PEMOHTY HA BENHKY Killb-
KiCTb OKpeMHX TeXHOJOriuyHHX npomeciB i cTBopeHHs yMOB AJis OCHa-
lNicHRA po6oYAX MiCHb BHCOKONPOAYKTHBHHM TEXHOMOriYHHM oGJaj-
HaHHAM i OCHACTKOIO.

Texnoaoziune oéﬂaduanuﬂ~—-ue 3Hapﬂ1111s1 BHPOOHUIITBA, B SKHUX
JUISl BUKOHAHHsl OKPEMHUX YaCTHH TEXHOJOri4HOrO NPOUECy PO3MIILYIOTh-
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cq o6’ekTH peMoHTYy abo Marepiasd, 3acobu nil Ha HHX, a 1npH HeoOb-
xinHocri — Jukepesio eneprii. Jlo-peMonTHO-TeXHOJIOT{4HOrO 06/aAHAH-
HS BIIHOCATbCA MeTanooOGpobHi BepcraTH, 3BapioBajbHi i Hamaasdio-
BaJbHi YCTAHOBKH, HarpiBaJbHi neui, CTeHAH TOIIO.

TexH0A02{YHA OCHACTKAQ — lle 3acO6H TEXHOMOTIYHOro OCHAIIEHH,
AKi KOMOBHIOTh OOJaNHAHHA JJISI BHKOHAHHS YaCTHHH TEXNOJOi4HO-
ro mpouecy. Jo TeXHONOriyHOI OCHACTKH HaJeXaTb MATPOHH, JIOHETH,
iHCTpyMeHT, npHCTpoi AAsA DasyBanHs i 3akpimvieHHs jeraniell Toumio.

. / .

2.3. IIATHOCTYBAHHS OF'€KTIB PEMOHTY.
TPUAMAHHS MALIMH ¥ PEMOHT

Buau niarsocrysanus. I[iarHOCTyBaHH;I—— e mpoiuec BH3HayenHsA
TEXHIYHOTO CTaHy O0'€KTa PEMOHTY (MaiiWHH, arperary, Byaua, Mexa-
Hi3My, AeTasti) Ha BiANOBIAHHX cTafifgXx eKcmiayaraumii i pemonTy ciftb-
" CbKOroCnoAapchbKol TeXHIKH.

HiaeHocrysanns Yy npoyeci ekcnayarayii Mauiuy BHKOHYIOTb Bil-
NOBifHO J0 NJaHy TexHiyHoro obciyrosyBaHHs i peMmonty. IIpn npomy
BH3HAYaIOTh. TOTOBRICTL O €KCIIyaTallil Ta 4eprOBOI0 TeXHiYHOro 00+
cayroByBaHHf. ¥ pasi BHNAaJAKOBHX BijAKasiB i HecnpaBHOCTEH Yy -
ManiuHax nepenbaueHe JiGeHOCTYSAHHA 3@ 3AMOBAEHHAM, META SAKO-
ro — BUABJICHHA | yCyHeHHS X NpUYHH.

Ilepedpemontre JdiaenocTysanns mawun BuKoHywoTh mix uac TO-3.
MeTtonaMu niarHOCTYBaHHsS BH3Ha4alOTh MOXKJHBICTE ix nozaspuiol
ekcruyartauii abo Heo6XxigHICTD peMOHTY, Horo BHAY i aMicTy.

lle#r sux niarsoctysanHs nepenbauae Bech KoMmjaekc pobit 3 Bu-
3HAUEHHSIM TEXHiYHOr0 CTaHY, NpPOrHO3YBaHHs OCTATOUHOIO pecypcy
BCiX CKJaZOBHMX YacTHH MALIMHH i Ha3HBAETbCA pecypcrum dlaznocry-
sannan. IHQpopMauio, oTpEMaHy nicjg AlarHOCTYBaHHS, 3aHOCATH A0
crnenianbHOi KapTH abo 6a3y AaHHX KOMI'IOTepa.

JiarsocryBasbHi onepauil BHKORYIOTh i 8 npoyeci pemonTy mMatius.
Ile — nonepexHifl KOHTPOJb CNpsAKeHb Y CKAaLi, CTEHROBI BHIPOGYBaH~
HSl arperaTtiB i By3Jis nepej posGupanHsM, pedexrallis Aeranel micas
ouncHEX pob6it Tomo. Bei ui onepauii npusmageni -aas o06’ekruBHOL
OIL[iHKH TeXHiYHOro CTany CKJAJAJbHHX YaCTHH MaWHHK i npuAHATTS
oérpyHTOBaan plL[IEHb NOB’A3aHHX i3 TEXHOJIOrIYHHM IDOLECOM pe-
MOHTY.

Hw/z;zpe.uoume 0ia2HOCTYBANNA nepen6aqae BHIPOOYBaHHs BY3JiB,
arperatis i MalUHH MiCJs PEMOHTY, KOJH BH3HAYAE€ThCA BiAMOBiIHICTH
"X TexHiyHOro CTaHy BHMOraM Hil040i HOPMATHBHO-TEXHIYHOI JAOKyMeH-
tanii Ha-3ajaHBH BHA PeMOHTY i MapKy MalUdHH.

Texuiuna niarﬁocmxa 3aJIeXXHO Bif OpH3HAYeHHs [ oOcCATY BHKO-
: HYBaHHX onepanifi Moxe 3AiHCHIOBATHCh y MafCTEDHSX rOCIONAPCTB,
Ha cra”uifx TexHiuHoro obciayroByBaHHA i Ha pEMOHTHHX NiAMpHEM.
eTBaXx.
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HopmaruBni nanl s BH3HAueHHs HeoOGXiAHOCTI HaHOro BHAY pe-
MOHTY BCT@HOBJIOIOTBCS 33 PECYyPCHHMH NapameTpamu, BKasaHHMH Y
HOPMAaTHBHHX JOKYMEHTaX Ail0u0l CHCTeMH TeXHIYHOTro chnerByBaH-
Hs | PEMONTY MallMH.

Mertopu i 3aco6u AiaTHOCTYBAHHA. “[lns BU3HAYEHHS TeXHITHOrO
dTaHy MaUidH BHKODHCTOBYIOTb LB IDynH METOAIB KOHTPOJIO: OPraHo-
JNTHYREE, TOGTO 3a JONOMOroi0 OpraiB 4yTrs (OrVIfAA, NPOCIYXOBY-
BaHHA, NepeBipKka Ha AOTHK TOLIO) Ta incrpymentanpHui. Ilepumni
MeToA cy6'eKTHBHHI, 3 OOMEXEHOI AOCTOBipHiCTIO omiHOK. Pasom 3
THM BiH MPOCTHH i 3aCTOCOBYETbCH NOCHTH YacTO AAA MNOMEPEeNHbOI
OLIHKH TEeXH{YHOro cTagy arperatiB, mexauismis i cucrem. [pyruit
MeToA Nepeiabagae 3aCTOCYBAHHS, CHeUiaJbHHX NPHAALiB, CTEHAIB Ta
inmoro oOnaaHaHHsg, sKi 3a0e3neuyloTh o6’exkTuBHicTh iHdopmauii 3a
paXyHOK BH3HaueHHs 3MiHN mapameTpiB cTaHy BiAMOBIZHUMH BUMIipIO-
BaJbHEMY 3acobamu.

Hnsa piarHocryBaHHS TpakropiB i aBToMoObinis 3a/lexHO Bij Kijb-
KocTi MawuH i MeToAiB OopraHisauii ix TexHiuHoro o6C/ayroByBaHHS Ta
PEMOHTY KOPHCTYIOTbCA CIeliaJibHHMH KOMIJIEKTaMH NEPeHOCHHX MpH-
JaniB, nepecyBHHMH AiarHocTHuHHMH yctanoBxkamu (ILY) i pemour-
Ho-niarHocTHYHHMU Malictrepusamu (MIIP). ¥ nyskrax texHiuHoro o6-
CNYyroByBaHHA | HA PEMOHTHHX NiANPHEMCTBAX BCTAHOBJIOIOTHCH KOMII-
JIEKTH CTalioHapHux 3acobiB TeXHiuHoro obcayroBysanus i aiarHo-
CTYBaHHS. ’

Bucokufi opramsaumnnn i TexHiuHMi piBeHb BHKOHaHHs onepaniit
iarHOCTYBaHHSA CIIbCBKOroCNOAapChKOl TeXHiKH, CTBOPeHHs | Harpoma-
IkeHHs 0a3H ZaHHX AJ KOXHOrO KOHKPETHOro o6’eKTa PeMOHTY 3 BH-
KOPHCTAHHAM KOMIT'IOTEDHOI TeXHiKH, Jle MOXKHa 3aKJacTH Bci BiaoMoOC-
Ti PO pe3ysbTATH AiarHOCTYBAHHSA, 06CAYroByBaHHsl, PEMOHTHUX BIUIH-
siB { 3aTpatu Ha ix peaJjiisauiio 3 nouaTKy i Do kiHma ekcnayartauii
MAIIHHH T03BOJISE:

nonepeAuTH MNepefyacHi Po3GHPaHHS OKPEMHX CK/I4NO0BAX YACTHH
MALIHH, a OoTXKe H iHTeHCHBHe 3HOWYBaHHA NPUNpPAlbOBAHHX AeTajdel
ClpsKeHb;

3HU3UTH TPYAOMICTKiCTh MOTOYHAX PEMOHTIB; ‘

noBHime BHKODHCTATH PeCYpCH CKJala/ibHHX YacTHH MAallHHH, 3
AUAYHTh, CKOPOTHTH BquaTy 3anacHHMX 4acTHH i 3aranbHi 3aTpartu Ha
PCMOHT MalIHH.

Kpim Toro, Harpom‘azm{eﬂa inpopmaluia npo <«noBediHKy» MaIUuHH
y niponeci eKcIulyaTailii BHKOPHCTOBY€Tbes! BHPOOHHKOM AJiA aHanisy,
i na fioro ocHOBi — A8 po3pobkH i peanizanii KOHCTDPYKTOPChKO-TEX-
HOJOTYHKX pilleds, ki 3afesnevyioTh BHCOKY SIKiCTH TeXHIKH i mpo-
I't03yBAHHA KOHCTPYKUIM HOBHX MallHH.

Mpuitmanns mamwun y pemont. Tpaktopu, asToMo6iai, Kom6aliny Ta
ix arperaTH NOBHHHI 3a0BOJIBHATH NeBHi, NilOYi y KOHKpeTHH#t me-
vioa, Texdiddi Bumord. Ilo HHX BILHOCATbCS BHMOIHM WIOJ0 Nepesiky
t oopmienns TexHiuHOl JOKyMeHTauil (Texniunni nacnopT TOILLO)
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Ha 06 €KT DEMOHTY, fioro “KoMIIekTHicT 1 piBeHb 3OBHIIIIHb01 OumCT-
K, JO03BOJIEHYy OOMEXKeHiCTb Ha BIilICyTHI KOHCTPYKTHBHI eJeMeHTH
(ckJi0, pyukn Kabin TOlO), KPINH/ABHI AeTali TOILLO.
ITin wac snaBaHHSI MalUMHH abo arperaty y PeMOHT oq)opwmxoTb
npuiiMaJbHO-31aBaJbHHA aKT, SIKHH NiAOHCY€ 3aMOBHHK 1 npuiimay
peMOHTHOro mianpueMcrsa. B akri 3a3mauaroTbcs AaHi nIpo AOpEMOHT-
HMH HapoG6iToK 06’eKTa, BHK i KOPOTKHH 3MiCT BHKOHAHHX PEMOHTHHX
po6it Ta inmi moroBipHi YMOBH MiXX 3aMOBHHKOM i BHKOHaBIeM. B ak-
Ti a6o OKpeMOMYy HOKyMeHTi (rapaHTifiHOMy TaJiOHI) BKa3ylOThCs ra-
aHTilinl 060B’A3KH BiZHOCHO MicJAspeMOHTHOrO pecypcy MallHHH (a6o
1l- cKNafOBHX uacTHH), fiKi rapaHTye BHKOHAaBelb (peMOHTHe migmpH-
€MCTBO) 8a YMOBH. BUKOHAHHSl TeXHiYHMX BHMOr 10 omepanif rtexHiu-
HOro o6cayroByBanHsi 00’€KTa PEMOHTY y mpomeci ekcmiyaramii.

. v
2.4. PO3BUPAHHS MAHLIUH, ATPETATIB I BY3JlIB

Pos6upansui 1 ckiaazanabni poGotH y 3arajibHiit TPyAOMiCTKOCTi Ka-
miTaJBHOrO DPEMOHTY MAaIHH 3aMaloTb 3HauHe MicHe: AJA TPaKToO-
pls — 52—56 %, nas aBromoGiniB — 33—41, 3 nux Gamsbko 11 %
npHnagae Ha posbupanbHi poGoTH.

- Ilin wac xamitanbHOro peMOHTY MalIMHH PO3GHPAlOTh Ha arperaty,
Bysad i Aetani y nocaijoBHOCTI, MepenGaueHidl TEXHONOMiYHHMH NpoO-
LecaMu Ha posbupaHHs AaHoi Mamuum, ii arperaris i Bysuis.

-3anexHo Big nporpaMH peMoHTHoro migmpueMcTBa i 06’ekra pos-
6upaHns, po6OTH BHKOHYIOTh HA CTAlLiOHADHHX ab0 MepecyBHHX CTEH-
flax, a IIpH BEJIMKHX [IPOrpaMax — Ha NOTOKOBi# JiHil.

Y po36upanbHHi BifZin MallHHY TPaHCNOPTYIOTb CBOIM XOHOM, Ha
OykcHpi i3 sacTtocyBaHHAM TAraua yH JeGifikH abo Ha Bi3Ky mo peii-
KoBOMy masixy. Bisok e creniom, Ha ﬂxomy BHKOHYIOTb TIOTOKOBO-
nocroBe po36GHpaHHs MAlIWHH.

Ha creniani3oBaHHX BEJHKHX pEMOHTHHx MHANpHEMCTBaX 3acTOCO-
BYIOTh NOTOKOBO-MeXaHi3oBaHuil cnoci6 po36HpaHHA MaIUWHH i arpe-
rariB 3 BHKODHCTAaHHAM BaHTaXo0- a60 JAHIIOIOBO-HECYYOr0 KOHBEE-
piB, a Takox ecrakald. Ecrakaam —me 3BapHi KoHCTpyKHii, mo wHa-
NPAMHHX SIKMX. IepeMilllyloTbCs Bi3KH Ha KOTKaX i3 BCTAHOBJIEHHMH Ha
HHX arperaTaMu.

Y. npoueci po36upasibHUX (cx.nazra.nbﬂnx) pobir 3acrocosy}on: mig-
fomue 1 migfioMHO-TpaHCIOpPTHE 06/1aiHAHHS.

Jo migfiomHOro o6aafHaHHSA BiXHOCATBCA pyuHi Taxi Bamamc)mn-
fiomuietio 0,2—2,0 T i BHCOTOIO RigAHIMaHHA M0 3 M; eNeKTPHYHi Tani
(0, 25——50T) BHCOTOW TifAHiMaHHs a0 18 M; mebinku (1—10 T1); me-
- XaHiuHi i rigpassiuni niAAOMHHKH; BaHT4aKO03aXBaTHi NPHCTPOI (cxBar-
KH, JIaHIIOTH, TPOCH).

- Hl}lHOMHO -TPAHCNOPTHE OOJAJHAHHA — 1l onuopeﬁKom - HIJISIXH
(MoHOpeliKH) AJsA nepeMillleHHs Aeraled, fKi KPilAATBCA RO eJeMeH-
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TiB 6yn13e.nmmx KOHCprKlIlH (KOJIOHH 6ankuy, (bepmn), KOHCOJIBH] .
NOBOPOTHI KpaHW; MiABICHi kpaHOaJIKK -BaHTAXKONIAKOMHICTIO I—-—5 ko
MocroBi kpaHu (5—20 1'i Giablue).

o TpancnoptaEx 3aco6is HanexaTb: pyuHi i npuuinui Biskw, enexk-
TpoKaph (mo 2'T1), nepecysm CTEH[H, KOHBEepH (nracrundacri, posd-
KoBi, niasicui).

Hm yac poabBHpasbHHX (CKJAagaabHHx) pobiT 3aCTOCOBYIOTH YHI-
BepcaJbHHi 1HCTpYMeHT: Habopu kalouiB pisHux THniB (BimkpuTi, Ha-
KUJHI, TOpUEBi TOLIO), KMIOUi AJs BHKPYUYBAHHA UIMUNBOK, MOJOTKH,
BHKPYTKH -Tolo. KpiM yHiBepcasbHHX, 34CTOCOBYIOTH pi3Hi cnenianabHi
incTpyMeHTH i NpHCTPOL.

3HauHa 4aCTHHA TPYLOBHX 3aTpaT MDH posﬁnpanm npunajae Ha
posGupauns pisbGoBux s'eamanp (30—60 %) i 3’'exnanb i3 HaTArOM
(15—20 %). Ona ckaapanpHux pobiT Ui BeJUYMHM CTAHOBAATL BiANO-
pinuo 35—45 i 14—40 %. ¥ Tolt ®e uac B aBTOMOGinAX, Hanpakaan,
pisb0OBi 3’e¢fiHaHHA CcTanOBAATH 70—80 % Beix 3'enHaHb, 9Ki € y #ioro
kouerpykuii. Haseneni nani cBiAuaThL mpo HeobxinnicTe Mexanisauii
posCHpaHHs i cKNajaHHs DidabOOBUX 3'elHAHb IO OCOGNHBO BaK/UBO
npH nporpaMax 4—>5 THc. KanmiTalbHHX PeMOHTIB Ha pik.

Jas wexadizoBaHoro pos3bupanHs ({ckJanauHa) pisnboBux 3'en-
HaHb 32CTOCOBYIOTb rafiKOBEPTH, sIKi CKOpOUYIOTh BWKOHaHHs -Omepa-
msn y 3—5 pasiB i nuummyron: 3arajbHy NPOAYKTHBHICTDL mpani Ha
15 %.

[afikoBepTH 3a THNOM npHBona GyBalOTh €NEKTPHUHI, HHEBMATHYHI
i rinpaBaiuHi, 38 KOHCTPYKTHBHHMH O3HakaMH — DY9Hi, nigsicHi, nepe-
cysHi i cramionapHi. 3a npusruMnoMm Ail pmeperBopioBaYa MOMEHTY —
AiaaTbcA HA TPH OCHOBHi rpynH: ‘

3 NMPSAMOIO Nepenavelo Bid ABHTYHZ RO IUNAHAeAs (BHIYCKAlOTbCH
TiNbKM 3 NHEBMATHUHHMH [BUryHAMH), sKi He GOATbCA NepeBaHTa-
XeHb;

i3 penymopom i My(bTOEO fKa oémex(ye KPYTHHH MOMEHT, uio ne-
PCAAETHCA HA IINHHAEND, 3 PEryJAIOBANbHHM NPUCTPOEM NJIA TAPYyBaHHS
My(TH Ha MEBHY BEJHUHHY KDYyTHOTO MOMEHTY:

raitkoBepTH yAapHo-iMnyabcHOi Lil (m#Mamiuni), Aki maoTb Che-
iaaeHy MyQTy LIS MepeTBOpeHHs o0epTajbHOrO pPyxy 8 iMOyJbCH.
Jasnske 30{AbIICHHI0O MOMEHTY 3a paxyHoOK yAapHol Ail mydrte pobo-
il He CIPHHMAE PEAKTHBHOrO MOMEHTY.

[Muesmatuuni rafikosepty MmawTb manuit KKI i sukavkawts se-
aukuid wym. Onnak sBucoka HalifiHicTs, npocrorTa | 6esnexa y poGori
JW3BONATE WHPOKO 1X BHKOPHCTOBYBATH. [Tpaurotore nHeBMaTHuHi
raitkoBepTH Ha CTHCHeHOMy noBiTpi Bia BHpoGHHYOl Maricrpani mpd
Tiexy 0,5—0,6 MIla. A

BesuunHy KpyTHOrO MOMeHTy npH auxpyquaHm rafog MoXHa
Opi€NTOBHO BH3HAYHTH i3 CHIBBllIHOHIeHHﬂ ‘

Mxp, = 0,03d3 H * M.
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& < 1BO03aXBaTHHA; 6 — rBHHTOBHA; B — cnenjaabrul r8uBTORMfI; r — DaHToBHE; zz — rmpas.niq~
uHit; 1 — uummlp, ‘2 — NAYHXKEepHHA Hacoc

3HaueHBs KPYTHOTO MOMEHTY IS BiXKPYdYBaHHA plabﬁonnx 3'el-
HaHp npuiiMaetscs y 1,25 pasa 61.nbmnM (opn HamBHOCTI Koposu —~y
1,5 pasa GinbmuMm).

Hdasi po3GupaHHs HepyXOMHX 3’¢HAHb i3 HATArOM 3aCTOCOBYIOTh
yHiBepcanwvHi i cneuianwHi 3HiMaui, Y BHDajKy BeJHKHX HaTArIB y
8’€QHAHHSAX BHKODHCTOBYIOTh DyuHi pefikoBi abo rsuHTOBI IIpecH i mpe-
cu MexaHiudol ail (riapasaiuni, nuesMaTHudi i NHeBMOTixpasaiyni) is
gycnansam 8ia 3 no 100 1. -

3uimaui i mpucrpol ANA POIGHPaHHS MAWHH T4 ix arperaris ai-
- MATBCA HA TBHHTOBI pyuHol Kil, rinpasiiqni i mHeBMaTHuHi.

TeunroBi smiMaui MOXyTb OyTd yHiBepCaJbHHUMH AN 3HIMaHHS
pgeranefl Ak i3 30BHIIUHIM, Tak i 3 BHyTpimHiM 3axsaTtom (pHuc. 2.3, a,
r) i cmeuianbHHMH AsA 3HIMaHHS TIbKH NEBHHX feTanef (puc. 2.3,
6, B, ). ¥ cnenjasbHHX 3HIMayiB 3axBaT MoxKe 3JificHIOBATHCH KOD-
nycoM, PO3HIMHMMH KilbUSAMH (3 ABOX MOJOBHHOK), KOHYCHHMH CyXa-
psaMH, GONTaMH. I‘mpasmqm snimMaui MaloTs Oiabile SYCHARA pO3-
NPEeCOBYBaHHS.

ITix uac KOHCTPyIOBaHHS npuctpois i 3HiMauiB AAs PO3CHpaHHS
3’¢HaHbL i3 "HATAPOM PO3DPAXOBYIOTh 3YCHJIA BHIPECOBYBAHHA AJd
KOHKPETHOro 3’€aHaHHA. J/ia BH3HadyeHHR 3yCHAs BUNPECYBaHHS Ki--

0 ' -



Jielb NiALHOHAKIB 3aCTOCOBYIOTh (opMyJy:
} ' Pm-, —_ d fEnBNp

d+30 T2,
ae P“—sycuma BHrIpeCOBYBaHHﬂ Kijieub NiJHIHNHUKIB, H d — Ho-.
MiHa/JbHHI AiaMeTp OTBOpY NiALIHNHHKA, MM; [ — Ker)mleHT TepTA ¥
cnpsizxenni (0,10—0,25); E — moayaes nopyxHocrti MaTepiay Nifuun-
Buka (2,2-10° MIla); B — mwHpHHA OMOPHOro KiAbUSA NiAIIMIHHKA,
MM; N,—pospaxyﬂxoann Harar, MM; Kg— koedinient, sxuit xapak-
Tepusye cepio mnialuunruga (2,78 Aas nigmWANHHKIB Jerkoi cepil,
2,27 — pns cepenHboi, 1,96 — ana Baxkoi cepii).

Ins BU3HAYEHHS 3YCHJAST BHOPECOBYBAHHA IUKIBIB, MIecTepeHp i
BTYJIOK MOXHA4 CKODHCTATHCS HaC/IHKEHUMH COiBBiAHOMIEHHSAMH IR
PO3paxyHKy 3yCHJb 3aﬂpecosysanﬂﬂ 3 HaCTYHHHM RORATKOBAM Ko;m-
ryBaHHAM:

Jifisii CTaanuxMaTquHH i Bana

P, = 20N,

BJiA '-IaBYHHOI MAaTOYUHH i CTaJbHOIO Baaa
- Py= 11,5Ngl,

jpe P;—3ycnans 3anpecyBaHHs, H Ns--ﬂanémbmun HaTAT, MKM;
[ — NOBXKHHA MATOYUHH, MM.

3yeunans BHIPECOBYBAHHS npnnma!@Tb 1,20—1,30 P, 1'[111 yac pos-
Oupanust arperariB i OKpeMHX BY3JiB 3acCTOCOBYIOTh ymsepca.nbm i
cneniajiizosani ofHO- Ta GaraToMicHi cTeHAH.

YHiBepcallbHi CTEHIH NPH3HAUEH] 1Sl BCTAHOBJIEHHS HA HHX OllHO-
THIHMX arperaTis Mamue pisHux Mojeselt aGo PiSHOTHIHHX arpera-
1ip oainiel mofesi, a crneniani3oBaHi — OAHOTHNHYUX arperarip Maulug
nepnux wmopeneit. Ha puc. 2.4 naBeneHuid CcTeHA Vs DPo3BHpaHHA
(umaﬂaﬂﬂﬁ) roqiosok muainapis asurysis 3MJI. Ilin yac po36upaHHs
FONGRXY NWJMIHAPIB BCTAHOBMAOIOTH HA crosku 12. IlinximMatoTs mixcras-
Ky 4 i pasoM 3 Hel NOBepTaIOTh I'OJOBKY UHAIHApiB y poloue moJo-
scnig: Tipun BrAYeHHI nHeBMouuninapa -2 Baxinb 11 3 HaTHCKHOIO
NJINIKOIO ONYCKA€THCS BHHM3 | CTHCKAe NPYXHHH K/IaNaHis, Lo L03BO-
Jule 3uATH cyXapi kaananis. [Ticas nboro Baxiib NoBepTaeThCs Y BEPX-
He j10JtoKeHHs 1 3AiicHIoETbCA NoflaJiblie . po30UpaHHs roJIOBKH IHJiH-
Apis. Konerpyxkuis crenna nepenbauae poabupaHHs i CKIajaHHA KOXK-
uoro xaanasa okpemo. Baxinb 6, nepewmimyiouuch B3AOBXK  oci Ha
ROB3IIR WNOHI, MOXKE BCTAHOBJIIOBATHCS HABNpOTH Oyab- SIKOTO KJa-
naia, [ToBOpoTOM PYKOATKH KpaHa KepyBaHHA 9 BKJIOUAETbCA NHEBMO-
wamcpa 8. llTok mHeBMOKaMepH 3’€¢AnaHMi 3 BaxeneMm 7, sikuil 3abe3- -
neuye CTHCKaHHSL NPYXKHHH KJanaHa nosopotom oci 5 i Baxeas 6.

Jlas TpaHCHOpTYBaHHSA_ arperaTiB, BYsiiB i Aerajedi Ha OKpeMHX
WUpOOHMYAX AiASHKAX i MiX [eXaMH 3acTOCOBYIOTh MifBicHI KOHBee- -
pu: padTaxoHecyui 1, BanTaxowTosxaiowi' 2 i Badraxorarmyui 3
(pne. 2.5).
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2.4. Crena ans po3GHpaHHs i CKAANaHHA rONOBOK UHMIHADIE:

1 —crin; 2 — nuesmoumninap; 3, 12 — cronkn; 4 —niacraska: 6 - Bicb; 6-— HeBenuKkuf Baxkinb;
7 — Baxinb; 8 — nHeBMOKaMepa; 9 — KpaW~KepyeeHHA; 10 — BTynKa; 11— Ba)KlJlb 3 NJaHKQIo

y . » -2 3
S i ‘
- 2.5. Mliasicai KomH-
BEEDH:

1 -~ BaHTamOHECYYi;

2 —~ BaHTaXOIITOBXA-

O) @ 10ui; -3 — BaHTAXOTAC«

TIIIIIT IITIIT T, v ITIIIN: TITITIYIIIIIIITY TN uyui

y nponeci posdnpamm Retaji BKJAajaioTh y cneuianbuy tapy abo
konTelinepu. OTBOpH, yepes fKi MoxKe NMPOHHKHYTH BCepeiuHy Aerali,
BY3/Ja 4H-arperaty OpyA, 3aKpUBaiOTh Jepem’sHAMH Mpobkamu abo
cnieniaJbHUMy 3arayikaMu (pisn6oBi oTBOPH najuBHUX HAcocis, ¢op-
CYHOK, TPYOKH BHCOKOro THCKY TOLIO).

. 3a6opoHs€TbCA PO3YKOMIJIEKTOBYBATH NiJ 4ac po3GHpanHs ﬂeTam
i Byann, aki 06po6asitoTs pasom abo GasaHCYOTh. Hanpuxnan, KpHII-
KH KODIHHMX mifumMnuukiB i3 6JiOKOM, KPHIUKH INATYHiB i3 WIaTyHaMH,

NPOTHBArKH KOJiH4YacCTHX BaJgiB, BaJd poropa TypBokommnpecopa 3 KoJe-
cami TypGinn i komnpecopa. Ilin uac pos6buparHs Wi JNerani Mapky-
1oTb. Ilyxe oOepexHo 3HIMawTh BY3Ju 1 JAerati, BCTAHOBJEHi Ha
yHiILHIOBANbHUX NpoknafkaX. BrOuBawoTh wTHdTH, BTYJKH i oci BH-
KOJIOTKAaMH 3 MIiHUMH HAKOHEYHHKaMH i MOJOTKaMHd 3 MiAH#ME Goit-
kamn. Iapukonminmunuuky 3HiM210Th 3a JONOMOrow 3HiMayuis, mpu-
ctpoiB i npecis. ITig yac cnpecoByBaHHA RiAILHNHHKA 3 BaJjla 3yCHJAAH
NPHKNalaloTe 10 HOro BHYTPIMHBOrO Kisiblsf, a MiA 4ac BHIPECOBY-
_Banua i3 ruisia — no sosuimnboro. He nossosserscs KODHCTYBATHCh
yAapHHMH iHCTpYMEHTaMH AJf 3HIMaHHS NiALIMIHHKIB, .
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2.5. OYHCTKA OB’E€KTIB PEMOHTY

Xapakrepuctuka 3alGpyuHenb 00’€KTiB peMoHTy. BHKOHAaHHS MHH-
HO-OUHMCHHX omnepallili nos's3aHe 3 {IEBHUMH TPYAHOIIaMH, BHKJIHKAaHH-
MH, No-niepule, pisHoMaHiTHicTIO BHAIB 3a6pynHeHs (puc. 2.6), sAki Bu-

- JLOpOXKHLO-rpyHTOBI BIAKNAAEHHS
' Ta& POCNHHHI 38NHLLIKK

;

MacnsHucTo-rpa3eosi BiAKNagenHs l

Crapi nakodap6osi NOKPUTTS

Texwonoriuni 3abpyarenns -

3anuilku necTuimpis

- Tlpoayxn KOpPO3ii

3anMwKm MacTHRbHUX Matepiants
18 nanusa

3oHituHi noBepXH
BHyTpituHi nosepxHi

I AcpanbTo-cMOMUCTH BIAKNAREHHS

NakonogpiBri BinknageHHs (nnisku)

Harap

L Hakun

© 92.6. Knacndikanis Bugis 3a6pyHeHss

MATAlOTh 3aCTOCYBaHHS pisHHX CNOCOGIB OYMCTKH, MHIOYUX 32acobiB i
oGJaafAHaHHS i, MO-Apyre, THM, IO, ©0'€KTH OYMCTKH (MalllMHa, arpe-
14T, BY30Jl, fieTalb) pi3Hi 3a Macolo, MartepiasoM, KOHCTpyKUiew, dop-
Mol0 Tolo. Pasom 3 Tum piBeHb OUMCTKHM onepauiii- CyTTEBO BNJMBAG
wa AKicTe peMoHTYy MamuH. HanpHkiaz, He3aloBiibHA ouHCTKa Gio-
Kil i roJIOBKH UMJIiHApPIB Bif Harapy i Hakully NPH3BOJHTH JO 3HHIKEH-
iy epextuBrOl motyxHocti aBuryHa ma 5—8 % 'i 36iiblIeHHA BHTpa-
11 11AJMBO-MACTHABHHX MaTepiadiB Ha 10—20 %. Uepes nesikicHe BH-
KONAHNg MHAHO-OUACHHX omnepauifi MixkpeMOHTHHHA pecypc arperaris
Moxe 3HuKyBaTHCA Ko 30 %. '
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Barato Buais 3a6pyaHeHb MiCTSTb MacTHAbHI MaTepiafu, fiKi y npo-
meci ekcmayaramii MalllHH 3HAYHO 3MiHIOIOTbCS BHACJINOK OKHCJAEHHs
i nonimepuaanii. Cryniup ix 3MiHH 32JIeXHTb Bi TeMuepaTypuux dax-
T0piB i TpHBasNOCTI Al T0My 0co6JIHBO BaXKKO BHAAJHTH 3a6pynHeH-
Hs pBuryHie. ITin wac CTleHHﬂ Macsia { SropsHHA NajikBa y ABHIY-
Hax YTBOPIOIOTbCS BYIVIeLeBi BiAK/aleHHs, fKi NMOMIIAIOTHCH -HA™ ac-
(ranbro-cMOMMUCTI, J1aKOBI i Haraph, WO n0Tpe6yropr13Homam1an
cnoco6iB BumaneHHs. AcdanbTo-cMoJHCTI BiAKJaNEHHS — L 3ryCTKH
Mma3si, sKi BigkaanaloTecs Ha Kaprepax, WIOKaX KoJiHYacToro Bana,
(1)1anan i macJorpoBojax. JlakoBi BifKJaJeHHS SBJAAIOTH CO0OIW0
NJiBKH, IKi YTBOPIOIOTbCS Ha 1001 i BHYTPilUHiX cTiHKax nopuuuis. Ha-
rapi — ILie TBepAi ByrJyieueBi pedoBHHH, 1O BiAK/IaAalOThCs Ha AeTassix
JABUrYHiB (CTiHKaX KaMepH 3TOPSIHHS, KJalaHax, CBiuKax 3anaJsioBaH-
Hd, DHHLOAX nopmHiB BHUIYCKHHX TpyGomnpoBOAax, po3muaoBauax ¢op-
cyHOK) Harapu MicTath GinbuticTh HePOSYHHHHX ab0 BaXKKOPO3UMH-
HuX ckaanoBux. Oco6aHBHX cnocoGiB i 3ac06113 BHAJEHHs] BUMarawTh
MPONYKTH KOpOaii i HaKHuIL.

Ilo rtexHoJoriunux 3a6pyAHEHb, SIKi YTBODIOWOTbCH y npoueci pe-
MOHTY MaIllHH, BiIHOCATbCA 3aJHIIKH NPHUTHPAJbHHX i JOBOAOUHHX
nact, CTpy*Ka, TBEpAi YaCTHHKH aépasmay y MacasiHAX KaHagjax aGo
IapxoBaHHi A0 noBepxHi Aeranefl. Taki 3abpyaHeHHs npu He3alo-
BiMbHIA ouncTHi BHKJHKAIOTH {HTEHCHBHE 3HOINYBAHHS TNOBEPXOHB Y
nepiox NpHNpaUIOBaHHsA, YTBOPeHHs 3aiupiB i moapsinuu. Texno.soriy-
Hi 3a6pyRHeHHs noTpi6HO BHAAJNATH 6e3MOCEPeNHbO Nepej CKJaajaH-
HAM. .

Hocsin poGOTH DEMOHTHHX NiANPHEMCTB CBINUHTB, IO Hafipauio-
HaMbHILIOK  Opramizamieio MHIHO-OYHCHHX PpOG6iT € G6arartocrapnifine
MUTTA O0'€KTiB  PEMOHTY '3 BHKOPHCTAHHAM CIielliaJbHHX cnoco(’)m
OYHCTKH feranell Bin 3abpynnenp (puc. 2.7).

XapakTepucrTHka MHIOUHX 3aco0iB. DiabHlicTb o4HCHHX onepaum
BHKOHYETbCA y PIIKHX CepefloBUINAX, AK{ py#iHyioTh i BHaAsOTH 3a-
GpyAHeHHs, WO MaioTb aaresjiinuil 38 'A30K 3 NOBEPXHEI0, Ta NepeBo-
AATh iX y MHIOUE CepelOBHINE y BHIVIALI PO3UMHIB, eMyibcifi abo cy-
cneHsii. 3a6py11HeHHﬂ BAAAJAAIOTh CTPYMMHHHM i 3araubHHM cmoco-
6amu, a Takox ix KOM61Hau1€}0 \

Ha PEMOHTHHX ~ MiANPHEMCTBAX 34CTOCOBYIOTb CHHTETHUH| MuIoui
-3acobn (CM3), opraHiuHi PO3UYHHHHKH (OP), PO3UHHIOBAJILHO-eMYJTb-
ryloyi-zacobu (PES) i KHCJIOTHI DO3UMHH.

Cuntetuuni muroui zacobu nainomupenii i ckaagawTbes i3 Kijb-
kox kommoHeHntiB. OcHoBy CM3 (3a cBO€I0 3HAYHMICTIO) CKJaJaOTh
CHHTEeTHUHI noBepxHeBo-akTHBHI peuosunu ([TAP). Lle cnoayku Ha
OCHOBi cHHTeTHUHHX cnupTiB — cuuravoa JC-10 (B’a3ka csitaa pimu-
Ha) i cunTamin-5 (macra csiTmo-xosroro Kosiopy). Hassricts y soai
TTAP ocna6aioe noBepxXHEBHii HATAr BoAH i 3abe3neuye 3MoOuyBaHHA
3a6pynneHHX noBEpXOHb. Pemra koMnoHeHTiB CM3 — ne JyKHi esiek-
Tpo.nml KaJbliMHOBaHa cola, Meracinikar Hartpilo (piike ck/o0) i TpH-
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nonidocar HaTpito, fAKi MIABHILYIOTE aKTHBHICTH MAP i BHKOHY[OTb
inmi ¢)yHKun mo noxkpamylors BaactuBocti CM3. Y ckanaai CM3
MoxaHBi i iHwi no6asku. Bmict ITAP y CM3 —y mexax 1,56—8 %
3a Macolo.

Y Ginbwocri Bhnajkis 3aGpyiHEHHs CKJAafalTbCA i3 ABOX cpas
piakoi (macna, cmoan) i TBepAol (acdanbrent, xap6ign — pedoBHHH
TepMiuHOro posnajy najiiBo-MacTHAbHHX MaTepianiB). Bupanenns ra-
KHX 3a6pylHeHb po3uHHaMu Ha ocHoBi CM3 BinbyBaerbcst ABOMA WS-
XaMH: eMyJabIyBaHHAM pifkol (a3H 3 yTBOpEHHSM eMyJbcil i Xucnep-
ryBaHHsM (noxpi6nennsM) tBepmol asu, sKe NMPOXOAHTb BHACIIIOK -
afacop6uii ITAP na uyacrankax 3abpyauenn. Manaui NOBEPXHEBHIT Ha-
TAr PO3YMHY NO3BOJISIE HOMY NPOHHKATH y HafapiGHimi TpimuHu yac-
THHOK 3a0pynHenns i ancopbysatn ITAP Ha moBepXHAX IHX YAaCTHHOK.
AncopGosari Mosiekyi ITAP cTBOPIOIOTb PO3KJHHIOIOUHA THCK Ha-dac-
THHKH, pYHHylouH i NOAPiIGHIOYH IX, BHACAiNOK HOro MiABHIIYEThCS
AHCHEPCHICTD TBEPAHX PEYOBHH i YTBOPIOIOTHCHA cycneﬂsu—saaucx y
MHIOUOMY PO3YMHI HEPO3YHHH] TBEPA] YaCTHHKH.

Ha inrercuBuicTb NpORECY eMyabryBanHa i AHCNEPryBaHHA 3HATHO
- BIIMBA€ MEXaHiuUHHH BIVIMB PO3YHHY (CTpyMiHb pulmm Bibpauis To-
mo) i remMneparypa.

BaxJuBUM eTanoM B OUUCHOMY npouem e craéxmsaum y posuusi
. 3MHTHX 3a0pynHeHp i 32am0GiraHHs IX NOBTOPHOMY OCalXKeHHIO Ha 1o-

' BEPXHIO, 1O B OCHOBHOMY 3aJIEXHTb Bij CK/Ialy PO3UHHY, TeXHOJOriy-
HHX napamerpiB (xoHIeHTpanuii, TemnepaTypn) i 3abpyaHeHocri
06’exTy.

[Tpounec murra y posunnax CM3 cynposoux{yerbca niHOYTBOpEH-
HAM, fiIKe Yy OiMbIIOCTi BHNAaAKiB € HeraTHBHHM (AaKTOPOM, OCKiJbKH
06Me)xye BHKOpDHCTAHHS iHTEHCHBHOTO HepeMilllyBaHHs, TOOTO 3HHKYE
iHTeHCHBHiCTL mpouecy eMyJbryBaHHsl i AHCNepryBaHHs, 3aBaXKae po-
GoTi HAacOCIB CTPYMHHHHX YCTaHOBOK. [lisi yCyHeHHs NiHOYTBODEHHSA
Ha DEMOHTHHX NiANDHEMCTBAX 3aCTOCOBYIOTb AH3EJbHE NaJMBO, rac,
yafit-cnipur (0,2—0,3 % o6’eMy posumny).

Ilin uac napocTpyMHHHOI OUHCTKH N{HOYTBOPeHHs BiAirpae nosu-
THBHY POJb, OCKiJIbKH Wap NiHH 3MEHINye PO3OPU3KYBAHHS POIUHHY
i cTBOpIOE’ 3aXuCHHI Wap, AKUA 3MEHIIye BHNAPOBYBAHHS.

CyrreBo BIIMBaE HAa eeKTHBHICTb. OYHCTKH JYXKHICTb pO3uHHY,
fIKa BH3HAYaeTbcA noka3HukoM pH (y uefirpassHoMy posunni pH no-
piBHIOE 7, y KHCIOTHOMY — MeRIlle 7, a y JIyXHOMY — Giabue 7). [Tix
Yac OYUCTKH NOBEPXOHb DPi3HHX METaNiB onTHManbHe 3HadeHHs pH
pO3uMHY CTaHOBHTb: Aus crani 11,8— 13,6, st Jerkux i KOJIbOPOBHX
metaniB 11,5—12,8. 3HHKeHHS BOLHEBOTO . NOKa3HHKA MOripuiye ouu-
CTKYy i BHHHKAae MOXJHBiCTb Koposil merany. CraGiabHicts JyxHOro
POSYHHY MDOTATOM [IEBHOTO 9acy eKcmayatauii miATpHMyeTscst Gydeps .
HOIO BJIaCTUBICTIO OKPeMHX KoMmoHeHTiB CM3, Hanpukiaj KajdbLHHO-
BaHOK COAO0I0, i NEPiOJIMYHHM MNONOBHEHHSAM DPO3UHHY MHIOUHM 300«
6oM. ;
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3apas mafmownpenimuma CM3 e na6omia (101, 102), Temn 100,
100A, MC-6 (ans cTpymunnoi ounerkn), MC-8, JlaGomin-203, MC-15
i Putm (ana 3aran6HOi ouHCTKH). o

Posuunni ta posuunno-emyaveytoui 3acobu BHKODHCTOBYIOTb AJA
OUHCTKH nerajeil BiA acdalbro-cMoaucTuX Bilkiaajesb crnocobom 3a-
rauOaeHHS. - : ‘ :

I3 posunnHux 3acobiB HalinowwpeHimi AH3e/]bHE NAJHBO, rac, GeH-
8MH i yaliT-cnipuT (Baxka ¢pakiuis GeHsgHY), fKi J06pe POUHHAIOTH
MiHepaJbHi Macaa, KOHCHCTEHTHI macTuna i KOHCepBaliidHi PeYOBHHH.
Binbm edexTusHi 32 0YHILYBaAbHOW 34aTHICTIO XJOPOBaHi ByrJeBojAHi
(TpuxJiOpeTuJeH, YOTHPHXJIODHCTHHA ByrJjelb, AHXJODEeTaH TOLLO), aje
BOHM yepe3 BHCOKY TOKCHUHICTb 3aCTOCOBYIOThCS JIHIUE Yy BHINAAKY Ha-
SIBHOCTi crneniaJbHHX YCTAHOBOK, SIKi NpPalOlOTb 32 3aMKHYTHM LHK-
JoM, i3 cTporeM HOTPHMAHHAM BCiX BHMOI Oe3leKH. '

PO34HHHO-eMYJAbIYIOUi PEYOBHHH HBJSIOTH COO0I0 MHIOY] KOMMO3H-
nii i3 posypnuuka i [TAP. BoHu po3udHAIOTH i OJHOUACHO eMYJIbIY-
1oTb 3abpyaseHdsi. Taki 3acobH clpusoTh UIBHIKOMY BHAAJMEHHIO
MIUHHX, HANpHKJAaJ CMOJHCTHX BiikJajeHb, NPH KiMHATHii TeMmmepa-
Typi {20—25°C). ican obpodxn PE3 perani onoaickywrs s CM3.
Ilin yac pemoATy MamuH 3actocosyoTsb PE3 AM-15, y sromy
OCHOBHHM DO3UMHHHKOM € KCEJOJ (apoMaTHYHHH ByrJeBojeHb). Ycra-
HOBKH Jif 3acrocyBanHs AM-15 wmajors OyTH repMeTHUHHMH.

KucaoThi po3uunu 3acToCOBYIOTh [Jis BHAAJEHHS IIPOAYKTIB KOpO-
3ii i Hakuny. ITiA vac OYHCTKH JeTajell KHCIOTHHM DO3YHHOM BHHHKAE
HeGe3neka KHCJOTHOIQ ypaXKeHHs, y 3B'a3Ky 3 UMM J0 HOro cKjaaiy
BBOAATH iHri6iTopH KuCJAOTHOI KOpO3ii, siKi 3amobiraioTs PYAHyBaHHIO
merany (npenapati BA-6, Karanir Tomo). '

‘TexnoJioria MuiiHo-ouncHux onepauifi. OuncTka 0G6’€KTiB peMoH-
Ty — OJHa i3 TPYAOMICTKHX omepalili y peMOHTHOMYy BHPOOHHUTBI, HO-
B'I3aHA 3 BeJHKHMH 3aTPATAMH TEIJIOBOI, €NEKTPHYHOI i (iznko-ximiu-
Hoi eHeprii MuiouHx posuudiB. CymapHy eHepriio E., HeoOXiaHy ass
OYHCTKH, MOXKHA BHDA3HTH TaK: ’

EQ=ET+EM+E(DX= Coflst,

ne E, — tensioBa eHeprisi; Eg-— mexaniuHa eHeprisi; Egx — ¢isuko-
ximiuHa eHepris MHIOUOIC DO3UHHY. :
TennoBa eHeprifi HeoOXxigHa N/ 3HHXKEHHA aAresifiHux’ 3B’A3KiB
3a6pyaHeHb, Hanpukaaj, B'S3KicTh ac(albTO-CMONMCTHX BiiKjaaneHb
Ha fgeransx ABHTYHa NpH NiABHINeHHi Temnuepatypu Bix 20 no 100°C
amenmyerbest y 100 i Ginpumie pasis. TenioBa eHeprisi BHTpavaerbes
Ha HarpiBaHHsi 006’€éKTiB OYHCTKH, 3a06pynHeHb, MHIOYHX DO3YHHIB, KOM-
NeHcallilo TenmyIOBHX BTPAT Ha BHIPOMIHIOBAHHS, BEHTHJALII0 MHAHHX
MaILIHH TOIIO. ,
MexaHiuna eHeprif, nos’A3aHa i3 BUTPATAMH efleKTpHuHOi ereprii,
neobxigna pas pylinyBanus 3a6pyaxedp NiJ 4ac OUYMCTKH (IPHBOJA
CIPYMHHHHX YCTaHOBOK, NPHCTPOi Ajsi 6apOOTYBAaHAS MHIOUHX PO3HYH-
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'HiB, IPH OYHCTILI 3ar.rm6J1eHHﬂM) a TaKoX TpchnopTyBaHHﬂ Bupobis
y 30HI OYHCTKH.

Mutwoui 3acobu — ue Koauemparopu i axepesaa disuko-ximiunof
eHeprii, fika BHKODHCTOBYETbCS Mifl 4ac OMHCTKH /ISl eMyJbIyBaHHSA
i AHcnepryBaHHA 3a6pyNHeHb.

Mujino-ouncHe TexHosoriuHe o6aanHauHs KJacupikyerscs 3a Ta-
KHMH O3HaKaMH:

32 BHKOHYBaHUMH (YHKIIAMHM y TeXHOJOTiYHOMY mpoueci (3oBHilI-
HE MUTTH, OYHCTKA arperatis Touio);

3a THNOM MHAHHX MAWMH (MOHITOPHi, CTPYMHHHI, 3ariuGHi, KOM-
" 6iHoBaHi, cnenianbui);

3a NpH3HAUYCHHSM, ¥ 3aJxex<Hocn BiX THOY PEMOHTHOTO niAnpueMcT-
. Ba Ta 06’eXTiB PEMORTY.

30BHIIIHIO OYHCTKY Mawus BHKOHyIOTb nepexn BCTAHOBJAHHAM iX
Ha MAfJaHYHK peMOHTHOro (OHAY i NepeipeMOHTHUM HiarHOCTyBaH-
HAM, a TaKOX y BHNajKax, nepei0aueHHX TEXHOJOri4HHM MPOLECOM

- peMOHTy TexHiKd. g 1boro 3acrocoBylOTh nepecyBHi i craumioHapmi

MHHAHI YCTaHOBKH i MalIMHH.

Haiinpocrilow € BoAOCTPYMHHHA YCTaHOBKA AJsl UIAAHTOBOTO MHUT-
TA CTpyMeHeM 3 poGounm THcKOoM 2 MIla. Edexktusnimi wmomiTopHi
MoGinbHi MufiHi MaminHKH BHcokoro  Tucky (10 MIla) 3 peryawoBaHOIO
¢opmoio nepepisy cTpyMensa. Bunyckamorbci Taki MamlMHH Yy TDPbOX
BapiaHTax [Jf OYHCTKH X0JI0AHOIO-Bomol (OM-5361.03), xomoauow
BoJOI0 [ a6pasuBHOW Bojomimanow cymimmio (OM-22612) i ansa
OYHCTKH Yy KiJIbKOX peXHMaX — NapoBOJOCTPYMHHHOK CYMIllIIHO, XO-
JdoxHoio i rapsiyoro Bopoio (80°C) i sacrocyBanuam CM3 i Oe3 unx
(OM-22616). Has ninirpiBaHHsA MHIOYOr0 DO3UYHHY BHKOPHCTOBYIOTDH
rac.

Ha peMOHTHHX MiANPHEMCTBAX 3aCTQCOBYIOTH CTamoHapm Kamep-
Hi TynHkoBi i npoxigHi Mufini Mawmnun (puc. 2.8). Tpakrtop ans ou-
CTKH BCTQHOBJIOETbCS y MHHHIN Kamepi Ha oOepTaJbHuil Kpyr i o6mu-
Ba€EThCH CTPYMEHSMH BEDXHbOro | HHIXKHBOTO OIYLIOBHX MPHCTPOIB,
KpiM Toro, KoHcrpykiieio MalinHR nepexbaueHa rifpoMoHiTOp (THCK
crpymensa 10 MIlTa), kepyBaHna sAkuM 3AiHCHIOEThCA M03a . MHHHOIO
KaMepoio. fIx MuiHHA po3uMH BHKOPHCTOBYIOTh JlaGomia-i01 abo Jla-
6oMin-102 3 kouuentpautieio 10—15 r/a, AKHE 3HaXOAHTBCHA y Cre-
uianpHoMy 6aui, npusHauenoMy Ans 30epiranHs i HarpiBaH#s foro Ko
80°C. Inwi CTpyMHHHi MallMHE A5 S0BBilIHBOI OYACTKH PO3Pi3HSIO--
TbCA 32 KOHCTPYKIli€lo XyMIOBHX MPHCTPOIB i XapaKTepom BiAHOCHOrO
pyXy AylIOBOro NPHCTPOI i OC’€KTy OUHCTKH. Y ResIKMX MauluHax
nepeiGayeHo, KpiM 30BHIWIHBOI OYHCTKH, NMPONAPIOBAHHA BHYTPiWHiX
NOPOXKHHHE arperatis i 6akis. ~

Ha okpeMHX PEMOHTHHX IiANPHEMCTBAX 3aCTOCOBYIOTh MALIMHH RS
OUNCTKH HAMBPO3i6paHHX TPaKTOPiB i aBTOMOGINIB 3aHYpIOBaHHAM,
10 AO3BOJISIE OYHMINATH $IK 30BHIlIHI NOBepXHi, Tak i BHYTpilwHi mno-
poxHHHH Kaprepis. [/ niaBUINeHHs eQeKTHBHOCTI OYHCTKH 3aHypio-
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2.8. Cxema muiinoi mautaan OM-8036:

1 — BOAAHUA pO3MOAiINBHMK; 2 — riApaHT: 3 — MufiHa KaMepa; 4 — PO3MHNIOBANbHMN NPUCTDIi;
5 — BeHTHAATOP; 6 - BoLONpOBiAHA  Mepexa; 7 — HUXHIR po3nanioBanbrMlt npncrpift; 8 — momo-
porHufl Kpyr; 9 — 3auBHa TPYGa; 10 — sanBanns Biacroio; 11 — Hacoc; 12 — dexansuuit- macoc;
13 — anus; (4 — G6pynoaGupay: 15— sacyska; 16 — nmaposufi niairpisau; 17 - nifika .u.nsx 3JIHBaH-
HS Hacb'ronponyxﬁa 18 — 610K; 19 — map madrompoaykris; 20 — TIeperopoika;, — inbTp;
22 — 6aK; 23 — BiAcTosiHEfl MHIOUHA PO3UMH; 24 — TpoC; 25 — NHEBMOUMJIHDH; 26 —_ kpa!m Ke-
pysaHHf; 27 — nHeBMOPO3NOALIbHHK; 28 — peAYKTOp THCKY; 29 — Gpynomiactifimug -

BaHHAM BHKOPHCTOBYIOTL KOJIHBa/bHY miatdopMy, Ha SKifi BCTAHOB-
JIOIOTh MAIIHHY, 3aTONJEHi cTpyMeHi (cTpyMiHp pizunm y pim»mi) TO-
mwo. Ounctky BuKoHyloTs y CM3 JIa60M111 203 3 xoHuexrtpanieio 20—
30 r/a npn Temnepatypi 80—90 °C.

Oumncrka arperatiB, By3JiB i AeTajell BHKOHYETbCSt y CTPYMHHHHX
MUIHHX Mall{HAX, MallHHAaX 3aHYPIOBAJBLHOTO THNY i KOMOiHOBaHHX,
Ae B OLHOMY arperarti 3acTOCOBYIOThCS 3aryiHGHi i CTPYMHHHI cnocoGH.

Ha pemonrsux mnianpuemcrsax BHKODHCTOBYIOTb TPH THIOH CTPY-
MHHHHX MHEHHX MalIMH: KaMepHi TymHKOBi, KamepHi mpoxizui i cex-
uini. Herani B wux MalliHaX OYHINAIOTE CTPYMEHSMH MHIOUOrO PO3-
uHHy, dKi mojalThcs i3 Hacanok nig THckoM 0,4—1,4 MIla.

KamepHa rtynukosa MHFHA MallWHAa, HaOpHKJIa[ OM- 4610, mae y
IPSIMOKYTHIH - KaMepi BiAKHAHI ABepi i3 HanpsSIMHUMH JMJs Bi3Ka, 3a-
BAHTAXKEHOro 06’€KTaMH OYHCTKH, HIO NOJAEThCA Yy KaMepy MaILHHH.
B ocraHHif posMilleHi rifApaHTH, WO 006epTAOTHCA HABKOJO BEpTH-
KaJbHOT oci. Bepxwiit rinpant — ue,fl-noni6ua pamxa i3 Tpy6, HuxHil
riapaHT (Wi Bi3KOM) CKJaJa€TbCs 3 ABOX IOPH30HTAJNbHO PO3MIllEHHX
Tpy6. ¥ HHX BOAsIHI COMJIA PO3MillleHi-MiA NesKHM KyTOM, AKHA 3a-
Oesnedye obGepTaHHs TiApaHTiB 3a paxyHOK peakTHBHUX cua. [inpan-
111 06epTaloThes 3 yacroror 7—I10 xB~! (BerHIPI) i 10—15 xs!
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(amxuift). IMigirpiBanns Muioyoro posuwHy — mapose. KaMepna mpo--
xinna MuiiHa mammea OM-1366 mae ayumoBuit npucrpili, noai6unét no
pywosoro npucrpolo Mamued OM-4610, ane, kpim Toro, € me onHa
BiTKa AYILIOBOi CHCTEMH, MO SKifl NOJaeTbC MHIOUHI PO3YHH y ryMoOBi
IJIAHFH 3 HAaKOHeYHHKaMHu. 11s BiTka BHKOpHCTOBYeThCS AJA IpONApIO-
BaHHsi Kaprepis.

Ho xouBeepHol mnpoxigHoi ABoCeKuiiiHOI MHHHOI MallMHW BilHO-
curecst OM-4267, sxa ocHamieHa niJABiCHEM KOHBEEPOM AJiSl NepeMillleH-
Hf fetasielt y Tapi abo nasA BeJHKHX petaJseli Ge3nmocepeHbo Ha miaBic-
Kax. MufiHa xamMepa MaUlMHH OPAMOKYTHOI ¢opMu i BHKOHaHZ pa3om
i3 cexuieio ononicKyBaHHA. KoHCTpyKiis MHAHOI KaMepH N03BOJIsIE
BHKOHYBAaTH CTPYMHHHY OYHCTKY posunHamu CM3 i CTPYMHHHe Oro-
JCKYBaHHs BOAOIO.

CrpymHHHI MufiHi MalHHUM AJs OUHCTKH arperatis, BySJllB i mera-
Jgeft MaloTb Taki HejpoJaiku. [lo-nmepiue, iX eKcnayartauis nop’s3ana 3
BeJHKHMH €Hepro3atparamu i, no-apyre, BOHH He 3abe3nedynoTh IIOB-
HOro BHIaJNeHHs 3a06pyAHeHb Yy pi3nux 3araubjeHHSX, OTBOpaX, Kap-
MaHaX, eKpaHoBaHHX Bif mpsaMol Aii muounx posunHis. Lli meponiku
NpHU3BEJNH N0 CTBOPEHHs i NOIIHPEHHS MAaIIHH 3aHYPIOBAJbLHOTO THIY.
CTpYMHHHI MalIMHM 3aCTOCOBYIOTb JHLIe 75 BHAAJEHHS MacJsiHoO-
rpsI3bOBHX BiAKJaleHb, ononicxyaamm neranell micas o6pobxu saHy-
PIOBAHHSIM, a TAKOX IJs1 MHTTS JeTanell nepei CKIafaHHAM.

3apas NOWMPIOIOTHCS, POTOPHI MUMAHI MAIIMHN Pi3HHX mnoposmpm
‘9Ki HO3BOJISIIOTH 3HAYHG. 3HU3ATH €HEPro3aTpaTh, NiABHILUTH SIKiCTb
OYHCTKH i OXONHTH IUMPOKHH CHNeKTp 06’eKTiB OGUHCTKH Bij KeTaued
J0 arperartiB i paM TpakTopiB.

Ha puc. 2.9 so6paxena cxema pOTOpHOl MHUAHO] MalUUHH THHy
OM-15429. Bona cknanaeTbcsd 3 BaHHH i XPeCTOBHHH 3 YOTHpMa HiA-
BickamMu. 3abpynHeHi 06’eKTH MNOMillalOTb Y KOD3WHH Ha mniABicKH
i HajzawTh IM Yepe3 NPHBOAHUHA NPHCTDPI# KPYTOBOTO DYXY, NPH SKOMY
MHIOYZ DiAMHA aKTHBHO BIUIHBA€ Ha MOBEePXHIO. CyMimeHHﬂ isuxo-
XiM{YHOTO BIVIHBY MHIOYOTO PO3YHHY 3 MeXaHIUHHM MEpiOJMYHHM CTi-
'KaHHAM MHIOUOi DiAHHM 3 O0’€KTiB OYHCTKH i HACTYNHAM 32HYDEHHAM
3a06pynHeHnx OO0’€KTiB y pO3YMH Ta BIJIMBOM CTPYMEHIB AYLIOBOTO
mpuctpoio 3abeaneuye BHCOKY SAKiCThb OUHCTKH. Malgna ocHaueHa
OUHCHHM NpHCTPOoeM (riipounkaoHamu). Msurounii posund — Jla6o--
Min-203 (20—30 rfa). Temnepatypa po3uyHHY 80+5°C. Tpusanicts
ounctku 10—15 xB. ¥ npoueci excnayatauii MamHHa WIBHO 3aKpH-
Ta KPUIUKAMH [/ 3MEHUIEHHS BHTDATH TellJla MHHHHM DPO3YHHOM.

-Ouncrky api6HuX Jeraneil (MeTH3iB, WITOBXauiB, KOPOMHCE! Kila-
fiauis, NPYXHH TOIIO) BHKOHYIOTb Y raiTyBaJbHHX GapaGanax, ne Re-
TaJi 3BiABHAIOTHCA Bif 3a6pylHeHb 3a PaxyHOK B3a€MHOTO TEpPTA MiX
coboio i crinkamu GapaGaHa, mo oGepraeTbes. Inoni y 6apaGan 3a-
KAajaioTh i a6pasuBHi HamoBHIOBaui (dpapdopoBy kpuilky, 6ifi abpa-
3MBHHMX KpYTriB TOH0). 3aCTOCOBYIOTb T2KOXK MOKpe raiarysanus. [lpu
- ypoMy GapabaH 3aHypIOIOTh y BaHHY 3 MHIOUOK PiJMHOIO, fIKA OPOCOs
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2.9. CxeMa poropHol MuiiHOI MaumMEH:

1 — sanma; 2 — NpHBOL 3 mifsickaMM (4 mT.); 3 — poammmosanbal colna; 4 — rifpouskioy; 5,
6 — HacocH; 7 — BHBIL N0 BeHTHaAUiAHOi KaMepH; 8 — saBaHTaXyBaJibHe BIKHO; 9 — dexannLuuft
Hacoc

yyeTbed.y BHYTpilHi mopoxuunn 6apabaHa yepes Horo nepdoporany
nosepxHO. SIK MHIOUy piAHHY 3aCTOCOBYIOTb OpraHiuHi PO3UMHHHKH,
(rac, iHoai nusnaamso) abo posunnn CM3 (Jlabomin-203, MC-8).

Jlisi 3HEXKHDIOBAHHA JeTajefl NajHBHOI amapaTypH, TiipOCHCTEM,
KapO6opaTopiB, NiJIIHMHUKIB KOYEHHs 3aCTOCOBYIOTh YJbTPA3BYKOBY
06pobKYy y cheijiaJbHux BaHHaX 3 MuiounM posurHoM CM3 abo opra-
HiYHAM PO3YHHHHKOM, YJ/IbTpa3BYKOBi KOJMBAHHA TeHEPYIOTbCH cIie-
[ia/IBHHMH MAardito- abo eNeKTPOCTPHKLIAHHMH NepeTBOpIOBaidaMy i
CIIPAMOBYIOTBCS. Y MHIOUHH DO3UMH. YAbTPA3BYKOBI XBHJi BUKJHKAIOTH
KaBiTalliliHe pyfiHyBaHHA XHpOBOI MJiBKHM ab0 HaraponoaiGHoro wapy
na jaeradnsx. . - -

QuucTKy Aerajell Bil Harapy i HaKuNy BUKOHYIOTb MeXaHiuHHM, xi--
MiuHuM, XiMiKo-TepMiunuM i TepMmiuHHM chiocoGaMH. :

Ilag MexaHiyHoi ouHCTKH fAeTaJseld BiJ Harapy y HeBeJHKHX Maii-
CrepHSIX 3aCTOCOBYIOTb KPAIIOBAaHHA — OUMCTKY MOBEPXOHb 3a JAQUO-
MOrol MeTaJeBHX LIiTOK, fKi ofepraiorhcs Bill efleKTpo- abo mHeBMO-
npusopa. Ha nignpuemcrBax 3 BeJHKOI NPOrpamoio PEMOHTY MAaUIHH
Harap OYHMILAIOTH KiCTOYKOBOIO KDHHIKOKW (NOApiOHEHOW WKapalayunowo
¢pyKTOBHX KICTOYOK), #fKa y CHeniaJbHHX YCTaHOBKaX (Tumy
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OM-3181). nonaervcss Ha nertani nix Tuckom (0,4—0,5 MIIa) no-
BITp3I.

Tepmiunum cnocoéom BHAANAIOTL HArap i3 BHNYCKHHX KOJEKTODiB
JBUTyHIB HarpiBaHHAM 'y TepMiumilt neui mo 600—700°C nporsirom
2—3 rol 3 HACTYNHHM OXOJOIKEHHfiM pa3oM i3 miyuio aGo BHmaJio-
I0Th NOJIYM’IM ra30BOTO NaJIbHHKA i3 HAJIMIIKOM KHCHIO.

" B. ymoBax cneuianizoBaHoro miAnpHEMCTBAa 3 PEMOHTY IBHIYHIB
3aCTOCOBYIOTh XiMiuHO-TepMiuHy 06po6Ky neTanell i3 wopHHX MeraniB
y cneniagbHux ycraHoBkax (tumy OM-14256) nns oyucTkH Bif Hara-
py i HaKumy y po3niasax HATPIEBHX coJell i Jyry npH Temmepatypi
400=10°C 3a. Takol TeXHOJOriUyHOW cXeMoi0: 00pob6Ka y po3nsasi,
NpPOMUBAHHSL ¥ npOTquiﬁ Boxi, TPaBJeHHS Y KHCIOTHOMY pO3uHHi,
NPOMUBAHHS Y rapadifl Boal. )

Hakun i mpoayKTH Koposii MOXKHa TakoX BHAAJMTH XIMiuHHM cro-
coboM, HampukJaa 3arauOaeHHEsM petanedt y 10—12%-nuit po3unH
inri6oBanoi consuoi kucaotd npu 30—40°C 3 HacTynHHM onomicky-
BAHHSIM Y pO3uYKHI KajabuuHoBaHol copu (5 r/a) i rtpunarpiiidocdary
(2 r/n) npu Temneparypi 80—90 °C. ' :

Ha peMoHTHHX NiinpHEMCTBaX BHKOPHCTOBYIOTh LMPKYJIAIEHHMHN-
Hi MaIIHMHH AJIS1 OYHCTKHM CHCTEMH OXOJOMXKEHHS nmm“y
WIAXOM MPOKAYyBAHHS Mil THCKOM KHCJIOTHHX i NPOMHBAJbHUX PO3-
uuHiB, 4 TakoxX posunHiB CM3 uepes MacasHi KaHajau Gnoka munidf-
piB i KoaiHYacToro Bana.

Bunanenns crapux nakopap6HuX noxpn'ma 3 KabiH, onepeHHs
Ta {HIIMX AeTajedl BUKOHYIOTh MexaHiuHHM -a60 XimiuHuM crnocobami,

MexaHidHiH cnoci6 3acTOCOBYIOTb ¥ PEMOHTHHX MaiCTepHAX MpH
MicueBoMy ab0 YacCTKOBOMY BHIaJ/ieHHi JakodapGHoro noxpurra. s
I1bOr0 BHKODHCTOBYIOTb BOJIOFOCTifKI #Ha)XJauHi IIKYpKH, MeTasesi
mitky, ckpebku. Hlaidysaru mouinpHo 3moueny. Bozolo abo yafit-cni-
PUTOM TOBEDXHIO. :

XiMiumui cnoci6 nepen6auae BHKOPHCTAHHS CIEHiaNbHHUX pPiAMH
1J151 3MuBanHA (6araTokoMNoHeHTHHX posunHHHKIB): CII (OB) — 3Bu-
gafina, CII (CII) — cneniazibua i AQT-1. ¥ CI, (CIl) mBuakicte Aaii -
naiimenma — 5 xs, y AQT-1 —20 x8 i CIl (OB) — 30 xB. Cnnrernu-
Hi eMani BuaaasoTh piguHoo AD®T-1, irpoemani — CJI. Has ix akru-
Bizauii 1o HHX popawTe ¢pocdopHy Kucaory (15 ma na 1000 ma pinu-
nu). Taki pO3YMHHHKM BHKJIMKAIOTh CIYYeHICTh CTaporo JakogapGo-
BOro TOKDPHUTTH uepe3 1,6—2 xs.

Ha BeJHKHX DeMOHTHHX NiANpHEMCTBAX crapi naxoq;ap()om 1o-
KPHUTTA 3HiMaloTh y BaHHax 8-—10%-HHM DO3YHHOM KayCTHUHOI COIH
npr 80—90°C. Ilicis BuBapiOBaHHs OG'€KT OUMIIAIOTH, NPOMHBAIOTH
y BaHHi 3 Trapfy0i0 BOJOIO NPOTATOM 40—50 xB, obepiralouucy Bix.
TOKCHYHOCTI Kayc'rnqum cony. i

OumcTKa MAUIMH 'L 3aXHCTY POCIHH- BUMarae ocoGJHBOI TeXHO-
Jorii, mo mnOB'A3dHO 3 HllIBHmeHHMPI BHMOTaMH " 10 6esnexu mnpani
i exoaorii.
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30BHIUIHIO OUHCTKY Mallpd Ta ixX arperariB BHKOHYIOThH Ha che-
HialbHOMY MaMjaHY{Ky, OCHaIIeHOMY BiJNOBifHO 10 BHMOT HOpMa-
THBHO-TEXH{YHHX AOKYMeHTiB. JIK MHHHI 3aco6H 3aCTOCOBYIOTb BONHi
po3uunu npenapatis «[liac» i «Komnaekc». MHTTA BHKOHYETBCS Ma-
poBOJsHOIO cyMimimwo aGo rapsdolo Bopolo. Jlas HaniBposdibpaHux -
arperartiB, By3JiB i JeTajlel BHKODHCTOBYIOTb OHHCTKY 3aHYDEHHAM
y po3uuHH npenapary «Iiacs, JlaboMin-203 a6o MC-15. Ilicas 06po6-
KH y BaHHAaX O0'€KTH OYHCTKH OMNOJICKYIOTb CTPYMHHHHM CHOCOGOM
posunaamu CM3, rapsuoic Bozow0 i NapoBOASIHOIO CYMilIHIIO.

[Micnst ouncTkH MamuH Big necTHUHAIB criuni BogH 3abpyiHeHi
NPOAYKTAMM {X po3NMaAy Ta MacJaMH. 3aXHCT HaBKOJIHMIIHLOIO Cepeno-
BHIlla NMOBHHeH 3a0e3neuyyBaTHCA HAAIMHOI OYHCHOIO CHCTEMOIO.

'KOHTPOUIb “SKOCTi OYNCTKH ReTajiel BUKOHYETbCs NeEpPioAHYHO Bill-
noBijHO KO HpHHHHTOI‘O TeXHOJIOT{YHOro TpPOLECY OYHCTKH 0O0’eKTiB
PEMOHTY.

Icnye Kinbka MeToLiB KOHTPOJIO OYHCTKH, SIKi 3ajlexaTh Bill piBHS
320pyAHeHHs JeTajell micas OYMCTKHM i BUCOTH MixpoHepiBHOCTEeH ix
nosepxoHb., [lpu Makpoounctui (BudaneHHs 3a6pyaHeHb, siKi 3aBa-
XawTb po3bupannio, nedexranii Ta mexaniuniii o6pobui) BHAANAIOTL
BCi BHAM 3abpylaHeHb N0 pPiBHiB, 0OyMOBJIEHHX IIOPCTKIiCTIO NOBEpXHi,
HexTyloun 3alpyaHeHictio y sanaaunax wikpouepisnocreft. [lin wac
MiKPOOYHCTKH i3 3anafMH MIOPCTKOI NOBepXHI BHAAJSAIOTH CHifH 3a-
GpyAHeHb, ski 3aJUIIANECA TiCAS MAKDPOOUMCTKH, 8 TAKOXK Jerki Tex-
HoJioriudi 3a6pynHeHHsA. Bin MiKpOOYMCTKH 3aJeXKHTh fIKICTh CKJAajaH-
Hsl, HaLifHiCTh | pecypc 06'eKTa peMOHTY, a NpH (papéyaaﬂui-—-anre-
3is naKO(I)apéoBoro nokpurra, Taxuil posnomn OYHCHHX onepaum
Ha Makpo- i MiKpOOUHCTKY €KOHOMIYHO HOLiMbHHE.

[Tic1ss MaKpOOYHCTKH 3aCTOCOBYIOTH BaroBHH METOA KOHTDPOJIO.
3BaxyBaHHSIM peTajlell Ha aHAJMITHYHMX Barax A0 i Wicas 3HiMaHHS
3a6pyAHeHb PO3Pax0OBYIOTb 3a0PYyAHEHICTh NMOBEPXHI.

HonyeruMa ocraTouHa 3a6pyAHEHiCTh MOBePXHi MiCJAsS MaKpOOUH-
CTKH: I 4-ro KJacy MOPCTKOCTi moBepXHi craHoBuTh 1,25 Mr/cm2,
pas 5—6 kaacie — po 0,70 mr/em? i gas 7—9 kaacis — 0,25 mr/em2
[liz wac cknagasHs jgonyckaetbcs 3a6pyaHeHicTs He Gimpuie 0,10—
0,15 mr/cm?, a nepen QapbyBannsm — He Gimbiie 0,005 mr/cm2.

[ToBepxHio neraneil cbOMOro i BHIIMX KJACIB IIOPCTKOCT KOHTpO-
JIIOIOTD JIIOMiHECLEHTHHM cNOCOOOM, $IKHH TPYHTYETbCS Ha BJAACTHBOCTi
Macesa CBITHTHCA MiJ BOMBOM yJabrpagioseToBoro npoMminHda. 3a Be-
JIMUHHOWO IUIAM, IO CBITATHCSH, BH3HAYAKOTb CTYNiHb 3a6pyAHEHOCT
nosepxsi. Jlas uporo € cneniajibHi npuiaiH.

Jas peraned -BocbMOro i BHIIMX KJaciB LIOPCTKOCTI BHKOPHCTO-
1yl0Th cnocib, npH KoMy JeTajib 3aHYPIOIOTh Y XOJOAHY AHCTHABLOBA-
iy Boay. ¥ BHIAAKYy HAasIBHOCTI Ha moBepxHi Aetani nonaa 0,01 mr/cM2
pojasAHOl IJIIBKH BOHAZ MHTTEBO po3puBaerhes, a npu 0,005 r/cm? pos-
PUB NJAiBKH HacTae yepe3d 4—7 c.-



2.6. JEGEKTALLIS NETAJEN

Mera  pedekranii gerasell — BU3HAYMTH IX TeXHiuynu#i craH nmig
Yyac HaAXOAXKeHHs MallHH i arperaTiB Ha PEMOHT.

Haa npuiinarta o6’eKTHBHHX -pilleHb BiAHOCHO NOAAJBIIOrO BHKO-
pHCTaHHA JeTajeft KepyloTbCd HOPMATHBHO-TEXHIYHHMH NOKYMEHTAMH
AJif‘jaHoro BHAY i o6'ekta pemonty. IlopiBHsiHHS QaKTHYHHX (BHMi-
PAHHX 200 BH3HAUCHHX {HUIMMH MeTOAAaMH) i HOPMATHBHMX 3HauYeHb
napaMeTpis CraHy AO3BOJIAE BHABHTH HasBHiCTE Zegexty ZReranl
(3Biacu TepMiH «Jedexrania neraneii»).

Y HOpMATHBHHX NOKYMEHTax (TexH{YHHX BHMorax Ha nedekra-
iilo) 3a3HavyeHi ABa BHAM OLIHIOBAHHX napameTpiB, To6TO KpHTepiis
TEXHIYHOro CTaHy neTasied: KpHTepiil AOHYCTHMOCTi NOAa/bIIOrO BH-
KOPHCTaHHs AeTasli, AKHH 3abesneuye pecypc A0 HACTYNHOrO PEMOHTY,
i kputepifi rpaHHuHOro cramy, 3a SIKOFO JleTanb He :MOxXe GyTH BCTa-
HOBJIeHa Ha MaiuHy. Taky JeTalb pPeMOHTYIOTb (BIAHOBJIOKTB),
AKIIO Le TeXHiYHO MOXJHBO | eKOHOMiuHO noumbHo, 260 3aMiHIOIOTD
3anacHolo.

Orxe y npoueci necpemauu leTani copTyiors Ha rpynn AKi BH-
3HAYAIOTh TEXHOJOriYHI NOTOKW AeTajed: aeTai, OpHAaTHi Aast 1o-
A2JIbIIQrO BHKODHCTaHHs y mpoueci peMOHTY MamHH; feTasi, AKi BiA-
NpaBJSIOTH HA PEMOHT; HENPHAATHI AeTasi, AKi YTHII3YyI0Tb. ¥ AesKuX
BHNaJKaX Yy TeXHjYHHX HODMATHBHHX AOKYMEHTaxX mNepLly rpymy. Ae-
Tanedl posbHBaloTh Ha ABI MiArpynH: NeTati, OpPHAATHI y copsixkeHH]
TibKH 3 HOBOKW (260 BiAHOBJEHOWO) HeTalo, i AeTani, nNpHAaTHi y
cnpsiKeHHi 3 4YacTkoBo 3HowleHolo. Taxuil migxim nepenbauae Mox-
JUBiCTb BHKODHCTAHHS THX [QeTadel, AKi 32 BEJWUHHOKIO, 3HOCY BXKE
He BIHOCAThCA [0 NPHAATHUX AJA CIPAXKeHb i3 3HOIIEHUMH AeTaJd-
MH, ajle y CIpAXeHHi 3 HOBHMH JleTaJsAMH e 3abe3neuyioTe AOMY-
cTHMi 3HauYeHHs 3a3opa y 3’eiHanHi. HasasuicTp Takol poaaTtkosoi
rpynu jertajeil y leskifi mipi 36isnbulye KijgbKicTh Jerajed, Axki He
noTpe6yIOTh 3aTpPaT Ha PEMOHT, aJie IIPH UbOMY YCKJIAAHIOETbCS Opra-
‘Hizanis TeXHOJIOTiYHHX NOTOKIB i KOMIJIEKTYBaHHA AeraJel.

B yMoBax peMoHTHOro BHPOOGHHITBA feTasi, NPUAATHI AJs PEMOH-
Ty, TAKOX MOXYTh OyTH posjiifeHi Ha ABi 4acTHHH: Ti, SIKi PEMOHTY«~
1I0Tb Ha c'aMOMy nignpueMcrsi; i Ti, mo BinnpasmroTb\ Ha cheniani- -
30BaHe NIANPHEMCTBO.

Nerani nicas nedexraumil MapKyioTs (bapéolo npuAaTHI — 3eJe-
HOI0; NDHAATHI y CHpsiKeHHI 3 HOBMMH a0o BiXHOBJEHHMH JeTalns-
MH — XOBTOIO; JeTalli, IO MAJAraioTh PEMOHTY Ha XaHOMY MiANpH-
eMcTBi,— 6i0l0; Ha Cnenia/ni3oBaHHX DEMOHTHHX MiANPHEMCTBAX —
CHHbOIO; HENPHAATHI — 4epPBOHOIO.

BaK/IWBHM 32BAAHHAM, OCOGNHBO AJf BeJHKHX PEMOHTHHX Mif-
NPUEMCTB, € HArPOMaJKeHHs inpopmauii npo pesyapraTd Aedexranmii
i copryBaHHs- leTajedl 3 MeTOI0 YAOCKOHAJIeHHS OPranisauil peMOHTY.

Has BCiX rpyn BiACOPTOBaHHX AeTajtedl AaHOI MapKH MallMH 3a

.
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HarpoMaixKeHoo indopMauiero BHaHaualoTh Koedinients mpuaarHocri
.(Kn), Binnosnenua (Kz) i aminnocri (K;). Bonn xapamepnaylorb
KiNBKIiCTh NpPHAATHHX neTanefi, Mo NiMISraoTs PEMOHTY, i HempHaar-
HUX feTadefi BiNHOCHO BCiX ONHOMMEHHHX jeTanedl, ski npoALIH
nebexrauio:

Ky= 33

Ks=—,1:73‘;N=nn+na+ns,

Ie n 3 iHJeKcaMH <«II», «B» 1 «JI» — BiINOBiAHO KiJBKiCTb -HeTaJedd
NPUAATHRX, o noTpeOyioTh BifHOBJeHHS { HeNPUAATHUX (3MiHHHX).

BaxauBumu [1Js cheniafisoBaHHX PEeMOHTHHX NiANPHEMCTB € Koe-
¢inientn noBropHOCcTi nederTy Kyz, Kl BH3HAYAIOTHCHA BiXHOUIEHHAM
KibKOCTi feTajiell ONHOTO HaWMeHYBaHHS 3 AaHMM AeQeKTOM ng IO
3araJibHOI KiJIbKOCTi PEMOHTONPHIATHUX AeTanel Ny:

. nﬂi
Knni—' T .

Maroun pani npo koedinientn noBTOpHOCTI NedekTiB nerasefi,
MOKHa 3HaYyHO TOYHillle OWiHIOBAaTH HeoOXimHiCTh TpPyHOBHX i Mare-
pia/ibHHX BHUTPAT HA BifHOBJIEHHA JeTaNell K MiA 4ac NPOEKTyBaHHA,
Tak i B npoueci (pyHXIiOHyBaHHSf peMOHTHOrO NiANpHEMCTBa, a 3Ha-
YUTb | BIVIMBATH HA CKOPOUYEHHS 3aTpaT BUPOOHHUTBA.

Hasi. peanisanil 3aBrans Jedekranii BHKOPUCTOBYITH Taki Mero-
itH opranommnqm incTpyMeHTaJbHI 32 reoMeTPHYHHMH napamerpa-
MH | BHSIBJIGHHS NIPHXOBaHHUX NedeKTiB.

Opeanosintu4ni merodu GegexTayii rpyHTYIOTHCA Ha OLIHKAX TeX-
HiYHOTO CTaHy fAeTajell 3a NONOMOroi0 OpraHiB 4yTTS i BHKOHYIOThCHA:

30BHIllIHIM OTJIIAOM, 3a ROINOMOTOI0 SIKOrO BHSABJSIOTH BHAHMI mo-
MWKOAXKeHHa i sMinu mouaTkoBoi dopmu Aerani (TpimimuH, npoGoimm,
o6soMH, BHKDHIIYBAHHSA, DAKOBUHH, 3aiMpH, XKO7OOJEHHS, NOUIKO-
IKeHHA pisub);

OCTYKYBaHHfiIM — Ha CAyX (3a nepeHWJIHBHAM ab0 TIAYXHM 3BYKOM)
BH3HAYAIOTh MaJIOHOMiTHi TpilMHY, ocaableHHs 3aKJeNoK pawm, sa-
30pM y HEpYXOMHX 3’ellHaHHAX JAeTaJefi;

BHNPOOYBaHHAM ‘BPyYHY — BH3HAYalOTh, HaNPHKJIAL, HpHIlaTHICTb
pi3b6 3aKpy4yBaHHAM 1 BiAKpydyyBaHHAM OojyiTa ab0 rafikM, saiganns
y MiILIMMHAKaX KOUEHHA NPOBePTAHHAM ix BHYTpimHbOro abo 30B-
HIIIHBOrO Ki/bUd, BIIBHICT NepeMillleHb jeTasnell PYXOMHX 3'€lHaHb.

Bei ni cnoco6u neft)emauu y 6araThoX BHOAAKaX He NA0Th MOMK=~
JMBOCTi 3DOGHTH OCTATOYHHH BHCHOBOK NpO TeXHIYHHH CTaH 06 ‘eKTiB
nedekranii; ocKiIbKH BOHM MaioTh cy0’eKTHBHMH Xapakrep.

IncTpymenraroni merodu dedJemaqu 3a reOMETPHYHHMH Napamer-
pamu nepenbayalpoTh BH3HAYeHHA NiHCHHX pOSMlplB 3HOIIEHHX AeTa«
Jicit, noxu6ok ix (opMH i B3aeMHOro DO3MilleHHS Ocefl i MOBepPXOHb,.
1 TakoX 3a30piB y cnpsxenHax. JInig uboro BHKOPHCTOBYIOTh yHiBep-
catbHi 1 cneuwiaJbHi BEMipIoBaJbHi 3aco0H. KpiM TOro, 3aCTOCOBYIOTH.
&



KaJi6pn i mabaonu, sKi BigHOCATHCA A0 KOHTPOJIbHHX, @ He BHMipio-
BaJbHHX 3ac06iB, OCKiJIbKH BH3HAYAIOTH JHIUE BiANMOBiAHICTH reomer-
PHYHMX NapaMeTpiB TexXHIYHUM BHMoraM, a He IX JAilicHi 3HaueHHS.

Bumipiosanas npu ne(bemauu BHKOHYIOTH Y MICUSiX MAaKCHMaJbe
HOrO 3HOLIyBaHHS 3a HaWMeHIUMM 3HaYeHHAM DO3Mipy Basia | Hafl-
Ginblunm 3HAYEHHSM OTBODY. :

. Jlo yHiBepcasbHHX BHUMIDIOBaJbHHX 3acobiB BiAHOCATbCA: INTaH-
rejiHCTpYMeHTH; MiKpoMeTpHuHi, iHIHKATOpHi, BaXiJIbHO-MexaHiuHi,
onTuKo—MexaHqui i ONTHYHI IHCTPYMEHTH.

Ho cnenianpuux 3acoGip Aedekrauii manexarb pisui iHAHKaTOpHI
NPHCTPOI A/ nepeBiDKH 3THHY BaJiB, 3rHHy i CKpY4eHOCTi MaTyHiB,
HeCHiBBICHOCT] THi3A KOPIHHAX NiXMNHUKIB, paliaJbHAX 3a30piB y
NiAIIANHAKAX KOUEHHS, NPYKHOCTI MOPIIHEBHX KiJlenb i APYXHH TOIILO.

BumiproBaasHi 3ac06H MaIOTh NeBH MeTpOJIOriYHi XapaKTepHucTH-
ku. o OCHOBHHX 3 HHX 3 TOYKH 30py BHOOpDY BHMIPIOBAJIbHOrO IHCT-
DYMEHTY JAJsl KOHKpeTHoro o6’¢KTy BHUMipiB BiAHOCATbCS MexXi BHMi-
pioBaHb, UiHA MOAIKH i rpaHWYHa mNoxubKa BHMipioBaHHA. BHGIp
BHMipIOBaNbHOTO 3aco0y 3a/eXHThb Bill cniBBIAHOIIGHHA. Mix gomy-
CKOM Ha JROUYCTHME 33})&@33:{35 6. (a He momyckoM Ha po3Mip)
i rpaHHYHOI0 NOXHOKOIO THCTPYMenTy Alim (32 IOBiAKOBHMH AaHHMH).
lo6 imoBipuicTe BuGpakyBaHHs npuaaTHoi Aeradi abo Oponycky
HenpuaaTtHoi OyJa NOmyCTHMO MaJna, NoBUHHO 30epiraTHcst BifHOLUIEH-

HA:
Alim < K§,,

e K npufimarors piBaum 0,25—0,30.

Iia wac gedekrauii gonmyck 8; BH3HauaeTbCs AIK pi3HHUS Mix
cepean 3a Kpec/IeHHSIM i JOMyCTHMHM MPH PeMOHTI pO3MipaMH. -

< Kanifpu mast gedektauii BAKOPHCTOBYIOTh HE 3 ABOMaA rpaHHYHH-
MU MeXaMH, SIK' Y BHIALKy BHrOTOBJEeHHS a00 BiIHOBJeHHs neTauef,
a 3.0jHi€l0, MPOXiAHi, HANArOMKEHi TiMbKH HA AOMyCTHUMHI poamip.
MoxnHBe 3acTOCYBaHHSA Kamﬁpm 3 JBOMa MeXaMH, SKIO, HaNpH-
KJaj, OJMH GiK HaJaro/Kenud Ha JONYCTHMHA DO3MIp Yy 3'elHaHHI 3
HOBOIO AeTajo, a APYruit — Ha po3Mip, LONMYCTHMHE 3 JeTalulo, sKa
6yna y ekchnmyartanii, BpH ObOMY -AeTaji COPTYBaTHMYTbCsi Ha ABI
TpPYyIH. : .

Jns KOHTpoJIO OTBOPIiB Hil YAC BHIOTOBJEHHs (BilHOBJIEHHs) 3a-
CTOCOBYIOTH MOBHi MpOOKH, a NpH Aedexrauil — HelnoBHi abo y Buras-
&l meperysapoBaHHX HyTpoMipiB. Taki KoHcEpykuii Kanibpis nossoJs-
10Tb YHHKHYTH TNOMHJIOK, IOB’SI3aHHX 3 HepiBHOMIpHICTIO 3HOIIEHHS
BHYTpilIHIX NOBEPXOHbL (IOBHA NPOGKAa MOXe MPONYCTHTH HENPHAATHY
aeranb, 60 He BBifile B OTBip -NMO MeHIIOMY pO3Mipy HepiBHOMipHO
3HOLIEHOT nosepxni, xoua 11 Ginpwim@i posamip BUALIOB 3a Mexi Ho-
~nycmM0ro)

Merodu sussaenns npuxosanux degpexrie. JInsi BH3HAueHHS Tpi-
[ BiJ BTOMJeHOCTi (y KOJiHYaCTHX BaJax, WIaTyHaX, BaXeJsdX Io-
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BOPOTHHX KyJaKiB, KyJbOBHX MNaJblAX PYJbOBHX THT TOLIO), TPillHH
Bill cuJIOBHX i- TeNJIOBHX HaBaHTaXeHb (y OA0KaXx i roJoBKax HHJAIHA- -
piB) Ta AedeKTiB 3BapHHX IIBiB 3aCTOCOBYIOTh ()i3HYHI MeTOLH e~
dekrockomii (Marniteoi, kaniaspHoi, yJbTPa3ByKoBoi, rigpasJiyHol
i nHeBmaqum)

Maenitna OegpeKTOCKONIA 3aCTOCOBYETHCA 1151 BHSBJIEHHS 30BHill-

HIX TPHXOBAHHX nedekTiB (Tpimmm) y . AeTansux i3 (pepoMarHiTHHX
matepianie (crasi, uaByHa).. Bona mossrae B TOMY, IO npu Aii mar-
HITHOTO MOJs y MicusfX TpPilllHH CTBOPIOIOTbCSl MarHiTHi cHJoBi Jinii
i KOHOEHTPYIOThCA Ha KiHuaX Tpimux. PepomarHiTHi vacTHHKH (&pib-
HO3EPHHCTHH MOPOIIOK IIPOKAJIEHOO OKHCY 3aJi3a) HaMarHi4yloThCsd .
y MAarHiTHOMy fOJi i MPHTATYIOTbCA JO micus neq)emy, YTBODIOIOUH
Ha noBepXHi Aerasi y 30HI TPIlMHHA XapaKTepHHuit pucyHok. CmocoGom
MaraiTHOi ZAe(eKTOCKONIl MOXHA BHABATH TPIlMHA WHPHHOW 10O
1 mrm. Ilepen HamarHiuyBaHHSIM Ha NOBEPXHIO JeTajJi HAHOCATH
cycnensiio i3 rpanedopmaroproro maciaa (40 %), racy (60 %) i mar-
HiTHOro mopowky (50 r/n). Jlns KOHTpoJAIO JeTajsedl 3 MajoK MarHir-
HOI0 IPOHHKHICTIO (MaJjolo -TBEpAICTIO) CycCleH3i€l0 NOKPHUBAIOTh Ae-
TaJdb Nif Yyac HAMAarHiyyBaHHA, a AJA KOHTDPOJIO AeTajeldl 3 BHCOKOIO
MarHiTHOW0 HpOHHKHicTIO (AeTaJi i3 JeroBaHHX cTajsel i- TepMiuHO
06pob6JieHi) BHKOPHCTOBYIOTb OCTATOYHY HAMarHi4eHicTb i HOKPHBaIOTH
JeTajb CYCNeH3i€l0- mic/f 3HATTSA HaMmarHiuyBaJbHOrO TMOJS.

Haa BusABJdeHHd TpimuH HeoOxiAHo, mo0 maruiTHi cujaosi Jinii
po3MillyBasHCh MO MOXJAHMBOCTI NepneHAHKYJspHO (He MeHue 20°)
Jo TpillHHH, 60 iHaKlle po3Cil0BaHHA MarHiTHHX CHJIOBHX JiHIR MoXe
OyTH He3HauHHM i JedeKT BaXKKO BHABHTH. TOMy' 0Jit BHSIBJIEHHS
TPillHH Pi3HOrO HATPAMKY (monepeuHuXx, NO3A0BXKHIX a60 PO3MillleHHX
nig kKyToM Ao oci cuMerpii) 3acTocOBYIOTb pi3Hi €mocoOH HamarHi-
uyBaHHs (pHc. 2.10). Jlas BUABJAEHHS NOnepeyHHX TPIllHH BHKOHYIOTh
NO3JOBXHE HAMarHidyyBaHHS, a AJs BHSBJEHHS MNO3J0BXKHIX i poami-
IeHMX Nifl KyTOoM — HupkKyasuifive. Ocranne Jockowanime i spyunime
JJIA BUSIBJeHHs TPIIMH y JeTansX CKJaafHOI KOH(pll‘ypaI.lll HafpH-
KJaJk y KOJiHUaTHX BaJax.

HamarnivyBanns nerasti 31iHCHIOOTH Ha MarHiTHHX. RedeKToCKO-
nax, AKi pi3HATbCA 3a CNoCOOOM HaMarmiuyBaHHS, BHAOM CTPymy i
pU3HAYEHHSM, Y pemoutHOMY | BHDOGHHUTBI 3aCTOCOBYIOTh yHiBEP-
canbHuil MardiTHHE Redekrockon M-217, AKuil Mae 3Mory BHKOHyBAaTH
UHpPKYJAALifHe -TO3JOBXKHE i MicueBe HaMarHiyyBaHHS, a TaKOX [e-.
exrockonn TMI-70, TIMJI-68 ra inmi. Ilicns marsiTHOl AepexTo-
ckomil ferasi po3aMarHiuyioTh, nepeMmillyloud iX depes BiIKpuTHil co-
JIEHOi[, KM KHBHTbCA 3MiHHHM cTpyMoM, aGo NpONyCKaloTh CTPYM
yepe3 HeTaJtib, MOCTYNOBO 3MEHUIYIOUH- floro Ao HyJs.

Kaninﬁpui MeTOLH IPYHTYIOTbCA HA 3JATHOCTI ZesiKHX pi-
IHMH {3 3a00BiNbHOIO 3MOYYBAaHIiCTIO NPOHHKATH y Halapi6H{wi Tpimu-
ui. Taki pilMHM Ha3HBAIOThb NEHOTPAHTaMH (mpoHukuumu). o nux
MeTOAIB BiHOCATbCA JIOMiHeCHEHTHAa i KoJabopoBa AedekTockonii mis
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2.10. Cxemu HamaraiuysasHs aeraned:

a 1 6 —no3ioBXHe; B, I — OUDKYAAQifRe; x, e~ XouGinoBaHe; |~ MeTanb, MO HaMarHiuyeTbcsy
: 2 — eseKTpOMATRIT ;

BHAB/JEHHS MOBEPXHeBHX TPIIHH y AeTaJjfAX, BHTOTOBJIEHHX i3 MarHire
HHX i HeMardiTHHX MartepiaJiB. -
" JloMiHecueHTHHH MeTOJ BHKODHCTOBYE SAATHICTb (Jayo«
.PeCUeRTHHX PEYOBHH CBITHTHCHA MpH onpoMiHeHHI yJbTpagioseToBHMH
OpOMeHAMH. \ - \
TexHoJsoris ' JIOMIHECUEHTHOrO KOHTPOJIIO CKJIaJaeThes - i3 onepa-
Iiff OYMCTKH i 3HEXHPIOBaHHSA JeTaji; HAHECeHHS. NPOHHKHOT piaHHH
(racy s nonaBaHHsiM MiHepaJAbHOro Macha, Ae(exKToNo TOMO); BH-
TpuMKH 5—10 XB; BHAaJeHHS piAMHH (NPOMHBaHHAM AeTasi y BOAi);
_BHCYIUIYBAaHHA JeTali CTPyMeHeM TenJjoro TMOBiTPHA; HaHECeHHR (HAOH-
JIeHHs1) MPOSBHOrO MOpOIUKY (cesikorenio, OKHCY MarHilo) i orasny
nerani y TeMHOT] nia yabTpacdioseToBHMH NPOMEHSAMH DTYTHO-KBapIE~
Boi aamnu (ycranosku JIIOM-1, JIJI-4 Tomo). [lopowmok noraunae
piguHy, W0 3anuwWKaacs y TpillMHAX, i Ml 4ac -ONpOMiHeHHs Mids
CHJIIOE CBiueHH#, CIPUAIOYM HALIAHIMIOMY BHABIEHHIO AedekTy.
: Meton ¢ap6, ab6o.xoabopOBa nedpeKTOCKONisg,
nepea6ayae BHKOPHCTOBYBATH fK MeHOTPAHT cyMim i3 racy (65 %),
Minepasbsoro macaa (30 %) i ckununapy (5 %), sabapsaeny y deps
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Bouu# xonip 6apsuukom «Cynaun»-1V (10 r/n). TexHousoris anajiorisna
34CTOCOBYBAHIH NPM JIOMIHECUEHTHOMY METO/, TiIbKH NPOSIBHHKOM €
Gina ¢dapba (cymiin — nuuKoBi Ginmna, posuumHHK i .6ima  mirpo-
eMalb). :

YabpTpasBykoBa nedexTocKONisn pmospoase  BHABHTH
BOJIOCOBHHY, BHYTPIlHI TpillHHH, paKOBHHPX 1LI12KOBi BRJIOYEHHS i
HeNnpoBapIOBaHHs y 3BaDHOMY LIBI. .

Cyte yabTpassykosoi nedekrockonii mossrae y ToMmy, mo apH
TMOMMPEHH] yJbTPAa3BYKOBHX KOJIHBaHb y JHeTansix BiAGyBaeTbcs - BiA-

6uBaHHsl KoJHBaJbHOI eHeprii Bix
MeX ABOX CepelOBHIL (NOBiTPS-Me- ’ | , l ‘ l
TaJl, CTOPOHHE BKJIOYEHHS-MeTas), 'J{\z 4 rL rL i
SIKe  PEECTPYeTbCA  BIAMOBIAHHMH - \ : f
npuiiMavyaMy.

CxeMH KOHCTPYKUifl yJAbTpasBy- w
KOBHX [1e(eKTOCKOIIB Ha TiHbOBO-
My Ta iMOyJAbCHOMY NPHHHHNAX BU- ;
SIBJIEHHS - Ae(eKTiB HaBeleHi Has

puc. 2.11. A
KonTpouas npnxosaﬁnx

nebpexrisn I‘lleaBJIl'-IHHM7 ' _
- 2.11. CxeMa ycTaHOBKH YJIbTPa3BYKOBOI fe- \
¢ekrocKkonil TIHLOBHM MeTOLOM:

.

IV
[

1 —remeparop; 2—n esosanpammosaq; 3 — BH-
pi6: 4 — nedexr; 5 — m'esonpmiimad; § — mixcH-
noBad; 7 — iHAUKaATOp .

i NHEBMATHUHHM METOLAaMH. FinpaBniuauit metodg (onpe-
CyBaHHs) KOHTPOJIO 3aCTOCOBYIOTb AJIAl TAKHX JeTajied fAK 60K i
roaoska OJsioka HuJiHApiB ABHryHa. inpaBaiune BanpoOyBauHs BKa-
3aHHX JeTaJjJell BHKOHYIOTh HA CreltiajbHHX creHiax mia tHckoMm (,4—
0,5 MIla 3 Burpumxko 5 xB. CrabinbHicTs THCKY (32 MaBROMETPOM)
i BiacyTHiCTE DiATiKaHb CBigYaTe Npo CNIpaBHICTh AeTtaJi.

[IlHeBMATHUYHHUM METOLOM BHAB/ISAIOTh MOIIKOAXKEHHA Y.
panaiatopax, najduBHHX 6akax i mumrax. Ilositpa mix Tuckom 0,05—
0,1 Mlla nogmaroTb BcepelnrHy o6’ekra BunpoOyBanb, skufi momepea-
HbO 32HYPIOIOTE Y BaHHY 3 BOAOIO, i 3a HafABHICTIO Gyabp6GallQK Mo-
BITpSI, WO BHUXOASATh, BH3HAUAIOTH HOTO CHPaBHICT.

Bxinunii KOHTPOJL — e NepeBipKa 06'€KTiB DEMOHTY, Bnpoﬁm i
NpOAYKUil, O HAXXOAUTH HA NMiANPUEMCTBO A PEMOHTY.

Bxianuii KOHTpoJb mepexfauae mepeBipKy BifmoBimHoCTi 06’eKTiB
PEMOHTY TeXHiYHHM BHMOTaM JO CLIbChKOTrOCHOAAPCbKOI TeXHikm MiA
yac sfaui y PeMOBT i OUIHKY TeXHIYHOro CTraHy ferajedl y mnpoueci
ix nedekranii. PemonTanii Qoni ninnaerscs CYIiJIEHOMY KOHTDOJIO.
Kpim Toro, BXiZHHH KOHTDPOJb NPOXOASATH 3aNACH{ YaCTHHH, MaTepiann
Ta iumi supu Bupobie i mpoAyKuii, ki BHKOPHCTOBYIOTbCA y mpoueci
pemorry. Ll 06’eKTH npoxoAsTh BHOIDKOBHA KOHTPOJIb 3a cheniasibHH-
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MH peKOMeHAauiamu, pospoGrennmy nHa ocHOBi Metonis BuGipKOBOTO
CTATHCTHYHOTO KOHTPOJIO AKOCTi MPCRYKIii.

Jlas BXiAHOTO KOHTpOJIIO BHKOPHCTOBYIOTh BlIlIIOBllIHl cnocoén i
3aco0u BumipioBasb. OcHoBHEH 06cAr poOiT no BXiZHOMY KOHTpOJIO
npHnajae Ha MepeBipKy 3alaCHHX YaCTHH.

ExkonoMmiunnfl edekT Bif BXi{ZHOrO KOHTPOJIO — Ie 3MeHIIEHHR 3a-
Tpar Ha 3aMiny AedekTHHX AeTajedl, siki BHABAAIOTL Ha TAKHX CTaiifxX
TEXHOJIOr{YHOro MPOLECy PeMOHTY, K CKAanaHH, o6KaTKa, sr»mpody-
BaHHA i MiJ yac eKcmayarauii. ‘

2.7. 3ATAJIbHI METOIIM YCYHEHHSA AEGEKTIB
3HOIMEHUX JETAJEN CNPAXEHD -

3nowyBaHHA HOBEPXOHb CHpSXEHHX JeTajell NPH3BORHTL AG HO-
pyLieHb posmipmxx 3B'A3KIB MiX LeTajsiMH CHpSKeHH, ‘MexaHi3Mmy
abo Byssa. Lli 3B'I3KH BHPaKalTbCA OCHOBHHM DiBHSHHSAM p03M1p-
HOTO JIaHILIOra:

. D T g
’ ~AA == ;'Aisd - ZlAiSMv ,
- = =
ae A, — 3aMukawoua Jadka; Ape 1 A — ckAagosi, siki BiznosiaHo
36iablyioTh i 3MEHIIYIOTb JIaHKH pO3MipHOTo JaHuwiora; p i ¢ — Kijb-
kictb 36iAbllyBa#uX | 3MEHIIYBAaHHX JAHOK.

Y npoueci po6oTu B3aeMONOB'A3aHHX JeTajefl 3HAYCHHS 3aMHKAIO-
yol JIaHKH 3MiHIOeTbcA. ¥ To#i ke uac il posmip e omnuMm i3 mapa-
MeTpiB, rpaHHYHe 3HaUeHHA FKOro BH3Hauae BTpaTy poboTo3ZaTHOCTI
cnpsixkeHHs (Mexanismy, Byana). Binnosnenns poGortospatHOoCcTi 3a pa-
XYHOK BiIHOBJICHHS M0YaTKOBOrO 3HayeHHA 3aMHKAIOUOl JIaHK¥ MOXKe
6yTH AOCATHYTO LUISXOM BIVIMBY Ha 3MiHY PO3MipiB CKJIAJOBHX JIAHOK.

PasoM 3 TuM y BHNaaKy 06ardrolasKoBHX -PO3MIPHHX JaHWOriB
BiAHOBJIEHHA POGOTO3AATHOCTI MeXaHi3My (Bysna) HO4YaTKOBO MOXK-
JIHBE 3a NONIOMOTOI DeryioBa/buux onepaliii. Hampukaaz, peryaio-
BAaHHA 3230Da MiX KJIaNaHOM i KODOMHCJIOM KJanaHa raaopoanoxiib-
HOTO MEX2Hi3My LBHIYHa, MiX 3y6amn KOHiYHMX IHECTGpEHb rosiosnoi
nepefayi 3aAHLOrO MOCTA MAIIHHH TOILO.

OjHaK, OCKiJIbKH Y Ipoueci 3HOLIYBaHHSA 3MIHIOITBCS He TiAbKA
posMmipH, ane & (opMH TepTbOBHX [OBEPXOHD, BiIHOBJIEHHS 3aMUKaio-
'yoi JIAHKW peryJloBaHHSIM OOMexeHe 3HAueHHAM NOXHOKM (opMu- ge-
Tanell. ¥ 1pOMy BUNAIKY HeoOxiaui iHwmi cnoco6u BiZHOBJIEHHA pO3-
MipHHX JI2HIIOT{B.

Po3rasiHeMo 1 NATAHHA KI5 Tpmaﬂxoanx PO3MIDHHX JIaHHIOT{B,
AKi BXOAATbH MO CKJafy PO3MIDHHX JARUWIOriB MeXaHI3MIB i By3JIlB
PipHAHHA TaKHX JIQHLIOTiB NOZAMO Y BHIJALL:

S=A—B,

ne 'S —3azop (y HmesrMX BuUNaakax Hatdar); A — poamip OTBOPY
(oxomo0uoi ROBepXHi, y ToMy 4HcaAi Hanpnmap;, WNCHKOBHA mna3
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Tow0); B — po3amip Bana (oxonseHol nosepxHi, y TOMy quea, Ha-
‘' IpHKJaj, LINOHKa Tomo)

3wmina posmipis A i B uepes :3HOWIYBaHHA NPU3BOAMTL LO 3MiHH
3azopa S, T0o6T0 3MiHM XapaKTepy nNocajJKH. BiAHOBHTH mNocCaikKy
MOXHA 3MiHOIO poamipiB 3HomieHuX Aetaned A, i B, no sHauens Ap
i Bp neBHUMH chioco6aMH PEMOHTHHX BIJIMBIB 32 yMoBH 30epexeHH:
piBHOCTI: ‘

S=A4,—By=A4,— B,,

Je iHAeKC «H® BiJlHOCHTHCH 0 HOBHX HE3HOLIEHHX HdeTaJedl HOpMaJib-
HOrO po3Mipy, To6TO poamipy 3a pobourM (OCHOBHHM) KPECHEHHAM.

I3 ananisy HapeleHOI PIBHOCTI MOXHA BCTAHOBHTH 3araibHi Me-
TOAH BiIHOBJIEHHs NOCAJKH CIPSIXEHHX nerasedl, puc. 2.12 (na cxemax
3HOIIYBAHHS NOBEPXOHb BifHECEHEe A0 OXHOTO GOKY).

Ha pnc. 2.12, a 300bpaxena cxeMa BHCXiRHOTO CTaHy CIpsienHs,
a Ha puc. 2.12, 6—2. 12, r — nicas PeMOHTHHX BnJuBiB. 3HomIEH] Ho-
BepXHi MO3HauYeHi MYHKTHPOM.

’ ) J ‘ .
o\ V79 g

' !
i — e o — — ’,..__.._._...._ o
. (tﬂz l . J 021"‘? g

7/ vy ///7///// vﬁ}

—
|
|
!5

A=A, <Aj ‘ AT A, <Ay
B,<B3 <8, - 8,=8,> A
‘,SP:.SH \ ’sp='5n

8 2

2,12, Cxemu papiaHTiB 3ara/ibHHX METOAiB BiAHOBJEHHS HOCAaZKH 3'efHaHb
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‘BignoBnenHss  nocanaku - oxHOYacHHM  36inplienHsM  (aus.
-puc. 2.12, 6) abo smenmennam (auB. puc. 2.12, B) poamipiB oTBOpY
i Bana. Lli Bapiantn 103BOJIAIOTH BiHOBHTH NOCAnKy, aje po3Mipu
OTBOpPY i BaJa BiApisHATHMYTbCs BiA po3mipiB, nepenbauenux aas
BHTOTOBJIeHHS! LUX pmeraJefi. Po3Miph, BcraHoB/eHI A peMOHTyeMoil
afo BHFOTOBJIEHHS HOBOI JeTaJni, fIKi BiApi3HsIOTbCH Bid aHAJOTidHHX
po3MipiB geranti 3a po6ouuM (OCHOBHHM) KpeCJeHHSM, Ha3HBAIOThCH
PEMOHTHHMH po3MipaMmu. BoHu HinaTbes Ha KaTeropifini i nmpuronousi.
KarteropifiHHMH Ha3uBaIOTbCA PEMOHTHI oCTaTouHi po3mipH geraJes,
- BCTAHOBJIEHI AJisi NeBHHX KarTeropii peMOHTY, HPHUTOHOYHHMH — pe-
- MOHTH] posmipu gmeranefl, BcTaHoBJeH]i i3 BpaxyBaHHSIM NPHIYCKY HA
NDHIOHKY AeTaJsi 3a MiclleM OPH3HAYEHHS.

[lin uac pemonry cnpsixkeHb i3 BiIHOBJEHHSIM TiJbKH NMOCAJAKH BH-
KODHCTOBYIOTbCS A€TaJli PEMOHTHOrO PO3Mipy, NPH 3aCTOCYBaHHI AKHX
OZHA 3 HHX TNiinaeThes MexaHiudili o6pobui y wupoueci pemoHty,
a gapyra (30inpwieHoro posmipy AJs Bana i 3meHlneHoro posMmipy
IJs1 OTBOPY) BHUNYCKAETHCS IIPOMHCJOBICTIO Yy BHIVIALL 3amacHHX da-
ctuH. Jleranp, gKy MexaHiuHo 06po06asAI0Tb, KowWTye Oinbine. Hampu-
"KJiajJ, BiAHOBJIEHHS CNpPAXKEHHS LNAiHAP — NOpINeHb 3JiHCHIOETbCS Me-
XaHiyHOW 06pO6KOI0 URAIHAPE A0 PEMOHTHOrO po3Mipy, IKOMY BiAno-
Bijlae nHoplieHb. peMoHTHoro (36isblieHoro) po3mipy, 110 BHNYyCKae-
" TbCA NPOMHCJIOBICTIO; 3HOIIEHI KODiHHI i IWIATYHHI WIHAKM KOJMiHYACTOro
Baja uMiQpyoTbcs 1 KOMDJAEKTYIOThCS i3 BKJNAAHIIAMH PEMORTHOIO
‘(3MeHIlIeHOro) po3Mipy BUPOOHHHOIO BHTOTOBJEHHS.

PeMOHTHI PO3Mip# BCTAHOBJIOIOTb BUXOASYH i3 BEJHYHHH i Xapak-
Tepy 3HOLIYBAaHHA MOBEPXHI. TaKHX po3mipiB ans aaHol AeTali Moxe
6yTH KiabKa.

Ha puc. 2.13 so6paxkena cxema QopMyBaHHA DEMOHTHOroO po3Mipy
AJas oTBOpY i Basa. I3 cxeMu BHIHO, IO i3 ypaxyBaHHAM HepiBHOMIp-
HOCTi SHOWIYBAHHA NepUIMH PeMOHTHHH po3mip Moxe GyTH pospaxo-
BaHHH i3 TaKHX 3aNeXHOCTeH: {

AJf OTBOPY . \ '
Dyy = Dy 42 (Unax + 2);
: ]
AR BaJda dpy = dy ~2(Umax + 2),
pe D, i d, —uHopManbHi posmipu orBopy i BaJa; Urnax — MaKCHMaJlb-
He oJHOGiuHe 3HOWIyBaHHA; Z — APHIYCK Ha MeXaHiuHy o6pobky Ha 6ik.
3amicTe 0JHOGIYHOrO MAKCHMAaJNbHOrO 3HOIIYBAHHS NJS PO3paxyH-

Ky BHKODHCTOBYIOTb KoedilieHT HepiBHOMipHOCTI 3HOIIyBanHS, fKHi
BH3HAYa€ThCA TakK: ’

m.
Kp=—F7"72_,

Umax + U”

ne U" — niamerpa/bHO NpPOTHIEXKHE 3HOWYBAHHS BiJHOCHO Umax,
U—-saranbna BeJIHUHHA SHOWYBAHHA 10 niamerpy; sBifcH’ Upax =
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2.13, Cxema dopMyBaHHA PeMOHTHHX DPO3MipiB:
& — arsopy; 6 —BaAa .

=KysU, a 3as1exuicTb As151 po3paxyHKy peMOHTHHX posmipis Halyze Bu-

MIsAAy: ' ;
Dp’] = DH + 2(KH;3U ‘+" Z) i dp[ = dﬂ (Knau + Z)-

¥ BHNAAKY CHME@TDHYHOTO 3HOUIYBAHHA BiZHOCHO OCi AeTai Kgyw==
=0,5, y BHnagky osH06iyHoro — Kgs=1, 10610 0,5<Kus<l. Benuuy-
Ha Kgs AN KOHKDETHHX JieTaJjiell BCTaHOBJIIOETHCS EKCIePHMEeHTaIbHHM
wasixom. Hanpuknag, ana wafiok Konminyacroro Baaa Kps=0,7—0,8
Anf uuAiHApiB ABHryHa Kgs=0,6—0,7. _

Agkmo Bupas 2(KuU+Z), axufi BH3HAYae DeMOHTHHH iHTepBau,
HO3HAUHTH A, TO PO3PaxyHKOBi (GOPMYJNH AJNS PEMOHTHHX poamipis

HabyAyTh BUTISALY:
Dpi = Dy + iA ta dy—iA,

J\¢ i — HOMep peMoHTHoro posMmipy (I, 2, ...). v '

Cpaugusi, MakcuManouuft fiisi otBOpY (Dpmax) 1 MiHIManbHEE nas
pasa (dpmm), PEMOHTHi pO3MipM NPH3HAYAIOTHCH 3 ypaxyBaHHsaM
MOK/HBOTO BNMIMBY 3MiHH PO3MIpiB feTasli Ha 3MEHIIEHHS KOPCTKOCTI
| McxaHiyHOI MinHoCTi, Ha 36iMbIIEHHS HHTOMOIO THCKY | SHHXeHHS
nonepxneBol TBEPAOCTI PEMOHTOBAHOI jerasi, iHakKle KaxydH, Ha
BILIKEHHA pecypey (CTPOKY cayx6H).
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3a 3HaueHHAMH peMOHTHoro imrepsaay i TPaHHYHHX PEMOHTHHX
poamipiB orBopy a60 BaJa MOXHA BHSHAUHTH KiJIbKICTb PEMOHTHHX
po3MipiB:

D —D
NS OTBOPY ng = —EER—;
‘ dy—d, . - )
]S Bana ng = "—A—‘f-m—m.

Onnak sacrocyBaHHSI PpEMOHTHHX PO3MipiB Mae CyTTE€BHH HenONiK —
NOpYIUYeThCst B3AEMO3aMiHHICTL AeTaneli (36epiraeTbcsl TilbKH y Me-
JKax OMHOro peMoHTHoro poamipy). Kpim Toro, 36inbuiyeThc HOMEH-
KJaTypa 3anacHHX YacTHMH i YCKJAaJIHIOETbCA opraHizamis npouecis
KOMIVIEKCYBAHHA { CK/JaNaHHS BY3JiB, 30epiranns Aerajeit Ha CK.aa-
pax. Hessacaloun Ha Wi HeNOJIKH, 3aCTOCYBaHHS CTAaHAAPTHHX pe-
MOHTHHX pO3MIpDiB BHIPABAOBYETbCSH TEBHOI EKOHOMIUHOW AOLi/b-
HicTIO.

BilHOB/IeHHs TOCAAKH 3a paxyHOK 3MiHH DPO3MipiB 1O NOYATKOBHX
i3 ZOTpUMaHHAM B3aeMO03aMiHHOCTI BiIHOBJEHHX JeTajiell 3 HOBUMH
PO3B’SI3y€ThCS, MEPII 32 BCE, 32 THM JKe NPHHUMIOM, 10 '# y BHOALKY
3aCTOCyBaHHsA JeTajledl PeMOHTHHMX DO3MipiB, 3 Ti€lo pisHHLelo, WO B
OJlHOMY BHUAJKy CXeMa CHpfKeHHS BUIMISRae Tak: o6GpobJeHa Ie-
TaJb — 3a30p — HOBA J€Talb DEMOHTHOrO pO3Mipy, a B Apyromy —
HapollleHa JleTajb — 3a30p — HOBa JeTalb CTaHAApTHOrO pO3Mipy.
Hanpmman, 3HOILIEHe MOCafouHe chue T MAIKIHAK KOYEHH B Kap-
Tepi KOpOGKH nepenay moxe OyTH BilHOBJIEHE MiCUEBHM 3aJli3HEHHAM
i3 BCTaHOBJEHHSIM HOBOTO CTaHAAPTHOro NiAINHNHHMKA KOYEHHA.

Cnocobip KoMneHcallii sHouleHOr0 noBepxXueBoro wwapy Odrato i
BHKODHCTOBYIOTBCS BOHH ' 3aJI€3KHO Bif ¢dakTopiB, IO BHJIHBAIOTh Ha
iHTEHCHBHICTb 3HOIIYBAHHS KOHKPETHOTO COPAXKEHHS, a TaKOX eKo-
HoMiuHO1 pouiabHocTi cnoco6y. [lo ocrarHix BigHOCATbCs Pi3Hi BHAM
HanJaBJdeHHSl i HaluJeHHA,  eNeKTPONiTHYHI; eneKTpodiznyni Ta iHwi
. BUJH NMOKPHTTIB, BCTAHOBJEHHA NOAATKOBHX Jerdjell (HanprkJAan, wUi-
JicHi i ckpyTHi BTYJKH, NpHBaploBaHHa Merajesoi crpiuku). Kommnen-
callisi 3HOIIEHOTO MOBEPXHEBOro INApy HaBeAEHUMH crnocobaMu — ue
YaCTHHA TEXHOJOT{YHOro mpouecy, micjsi 4oro 06oB'A3KOBA, SIK NpaBH-
Jio, PO3MipHO-TOUHiCHA, a Hepiiko i 3MiuHiOBajbHA oépoﬁxa

~ BinHoB/IeHHSl CHPSKEHHS O MOYATKOBHX DO3MIpiB MOXK/nBE. Cno-
-co6aMK KOMNeHcauil 3HOIIEHOro NOBEPXHEBOrO APy He TLILKH 10
ofHiel, ajie /i OJHOYACHO O ABOX AETAJEH CHpPSIKEHHS.

Jlas Bcix MeTOHIB BiZHOBJEHHS NOC3AKH CNDSIXKEHb TOYHICTH 3a-
MHKaI0uoi JaHKH NOBHHHA BinmoBizaru novyartkoBii. Ockinbku Aomyck
3aMuKaioyoi JIaHKH AOPIBHIOE CYMi JONYCKiB CKJIaJOBHX JIAHOK, TO-
ZomycK- Ha 06poOKy Basia i 0TBOPY Mae O6yTH TakuM, fiK NpH BHIOTOB-
. TIeHHi- HOBUX neTaJIeH



2.8. KOMIIJIEKTYBAHHS HETAJIER

KOMHJIeKTyBaHHH ,ueTa.neﬁ—ue miaroroBya onepaiis A0 CKJIaaaH-
HA BY3JiB, arperartis i malluH,

B yMO0Bax OCHOBHOTrO BHPOGHHITBA JeTadi KOMI‘IJIeKTYKOTb 3a HO-
MEHKJIaTypolo, BiANOBiAHOIO NaHiil CkJaja/jbHili OAMHHLI, 3 ypaxyBaH-
HAM OJHOPIAHOCTi IpyN, y BMNAJKy CeJeKTHBHOrO CK/IajaHHd, a Ta-
KOX NiaGHpaHHA AeTajled 3a Macoio.

- IlinGupanns neraneft 3a Macolo BirHOCHTBCS 1O JeTajeli WATYHHO-
NOpIIHEBOI IPYNH ABHIYHiB i Mae Baxk/luBe 3HAYEHHS, OCKiJIbKHM pis-
HHUSA MacH PYXOMHX Aerauel Bil pisHUX LHAIHAPIB MOXe BHKJIHKATH
BiGpallilo ABHIyHA i MiABHLIEHHS iHTEHCHBHOCTI 3HOIIYBaHHs HOro Ie-
tajsed. Homep censextuBHOI rpynn i Mmaca Jeraneli MapKywoTbcss Ha
eTai.

KomnuexryBanus neTa.nen B yMOBax peMOHTHOI‘O BHPOGHHNTBA Mae
cBOi 0COOJIHBOCTi: CKJajajbHi OZHHHII MOXKYTb KOMILIEKTyBaTHCS He
TiIbKH A€TaJsAMH 3 HODMaJIbHUMH PO3MIipPHO-TOYHOCHHMH [apameTpa-
MH, 3aJlaHHMH OCHOBHHM (po6OuUMM) KpeCJeHHSAM, IO MAE Micue OpPH
BHTCOTOBJIEHH] JeTaJjiedl, ajle § AeTaJAMH PEMOHTHHX PO3MipiB, a Takox
LeTajiMH YACTKOBO 3HOIUEHHMH 3 NapaMeTpaMH, AONYCTHMHMH MHif
9a¢ PEeMOHTY.

Y HeBeJIHKHX DEMOHTHHX MakicTepHsx '32CTOCOBYIOTh TAKOX HIAHBI-
AyanbHe BinGMpaHHS AeTaseH, sike 3aGesneuye HOpDMAaTHBHE 3HAUEHHS
3a30pa y CHpsMKEeHHI, HANPHKJAAA NOPIeHb — WHJAIHAD.

Ilix vac kommiekTyBaHHA _BHKOHYIOTD niaroHouHi onepauii, Ha-
npukaag o6pobKy BHYTDIIUHBOI NOBepXHi BTYJIKH BEDXHBOT rOJIOBKH
nmiaTyHa (MicAA 3anpecyBaHHs Yy atyH) nig posmip TOPIIHEBOTO
naabug.

Orxe y peMOHTHOMy Bnpodmm'rm NOBHA B3aeMo3aMiHHicTb 36e-
piraeTbcs TiABKH ANA CKNaflaHHA i3 [erasedl 3 HODMAJIbHHMH Hapa-
merpamu (HOBi abo BiiHOBJeHi). I3 Takux Aerajell nesKi cnpsKeHHs
CKJIAZAI0ThCH CeJIeKTHBHHM MeTOJOM, TOGTO METOAOM HEeNOBHOI B3ae-
Mo3aMiHHOCTI (DmoOpIUeHb — rifib3a, NHOpIIEHbL — HaJjdelp Touo). Jas
feTtalell peMOHTHHX po3MipiB (HOBHX abo BiJ|peMOHTOBAHHX) B3aEMO-
3aMiHHicTb 36epiraerbcsi JHIe y MeXax PeMOHTHOro po3Mmipy (Kare-
ropifiHoro). Jlerasi 3Holleni, aje 3 AONyCTHMHMH [PH PEMOHTI. napa-
MeTpaMH, y GiJbHIOCTi CIpsXKeHb BTPAuyaloTb CBOIO B3aEMO3aMiHHICTb.
Tomy npouec ckjJalaHHS MaUIHH MoOXe 3AiHCHIOBATHCS METOJAaMH NOB- .
Hoi i HENmOBHOI B32€MO3aMiHHOCTi, y TOMY YHCJi METOAaMH CeJIeKTHB-
HOTO CKJAAJaHHH, @ TAKOX i3 BUKOPHCTAHHAM PEryJiOBajbHUX TPH-
CTPOiIB — KOMIIEHCATOPiB * (pery/loBasHs KJaNaHiB, KOHiYHHX nillIuMn-
HHKIiB KOYEHHS, KOHIYHHX lllecTepeHb TOWIO) i NpHNacyBaJbHHX Omepa-
uifi (po3BepTaHHA BTYJOK BepXHbol roJIOBKH laTyHa Towlo). Ilpuna-
cyBaJbHi onepauii TpyzoMicTki i MawoTbp OyTH MiHiMaJAbHUMH, ocobJn-
BO B YMOBax cneniafiisoBaHHX IiANPHEMCTB, :
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Iletani mesikMX CHOpsixKeHb, fAKi MalOTh AOMYCTHMI TPH peMOHTI
po3MipH, BTpadaioTb CBOIO B3aeMO3aMiHHICTb | nosmmi HaLlXOlIHTH
Ha CKJaJaHHS HePO3KOMNJIEKTOBAHHMH.

[TuromMa Bara TOro uYu iHHIOrO METOAY - cx.nanalma 3aJIeXUTh. Bif
THIY | MapKH PEMOHTOBaHHX MallHH, nporpaMH. i ocnamesnocri pe-
MOHTHOTO MiANPHEMCTBA.

PosrasayTti oco6auBoCTi CKMajaHHsA Mix uac pemomy MalIvH
BHMAaramwTh Oprasizanii npoliecy KOMNJEKTYyBaHHS JeraJelt i By3aJiB
He TUIbKH 32 IX HOMEHKJaTypolo (cnenudikauiero abo KoMNJIeKTyBab-
' HUMH BiJIOMOCTSIMH), SIK Lie Mae Micile y BHDOGHHLTBI HOBHX MalIWH,
aje ¥ i3 ypaxyBaHHAM HeToBHOI BsaeMosamHHocm i masirs ii Bia-
CYTHOCTI. S
" IIif yac KOMIJIEKTYBaHHS CKJaJaJbHUX ONUHHID KOpHCTy}OTbCH
KOMIUIEKTYBaJbHEMH Kapramu a6o cnenudikauisMi, HaBeleHHMH y
KapTax TeXHOJIOriYHOro mpouecy Ha CKAaJaHHH.

¥ npoueci KoMneKTyBaHHS AeTalli YKJAaAal0Th y Tapy (mm npanoi
CKJ4AAJBHOI ORMHMII), fKa HAAXOAMTb HAa BiANOBiAHI Micus ckjaa-
dauusd. Tapa Moxe mepeMillyBaTHCA Ha CllelliafbHHX PYXOMHX Bi3kax
ab0 y KoHTeliHepax, MiJBilleHHX A0 NMiABICHOTO KOHBEEpa.

v

2.9. CKIIAJAHHS BY3J1IB, ATPETATIB | MAIIUH

CknagaHHs ByaJiB, arperatis i MauIMH — ue psja NOCAILOBHHX
omepailifi MO CKIajAaHHIO OKPEMHX 3'€fHaHb, FKICTb SKHX BH3HAYAIOTH
TaKi OCHOBHI ¢axTopH:

peTe.anwa OYHCTKH, MHTTH, 06ayBaHHA cmcnymM NOBITpAM Je-
TajeH, 1O HALXONATb HA CKJIAAaHHSA;

BiJNIOBiAHICTh reOMETPHUYHHX IHapaMeTpiB i MacH, WOPCTKOCTI Io-
BepXOHb, ‘HespiBHQBame}{ocri meranedl i Bys/iB napaMerpam, 3ajaHHM
HOPMAaTHBHO-TEXHIYHOIO  ZOKYMEHTaUiE0; ‘

BIICYTHICTb POSKOMIIEKTYBAHHS CNPSKEHHX HeTaled, 323HaUCHHX
y RokymeHTauil- (y Bumajky 3amiHH oamiel 3 aperaneft BHKOHYETbCS.
Bumosume nianbupaHHs i IpHTroHKA);

SIKICTb BHKOHAHHS KOMILJIEKTYBAaJbHHX poGiT, 3aCTOCyBaHHA Ha
cknajaudi BignmoBigHOro . o6JajHaHHS, NPHCTPOIB Ta iHCTPYMEHTIB,
AKi 3a6e3MedyioTh 3aAaHy AKICTb CKNaRaHHA 3'€AHAaHb;

_ HOTPHMAHHA Der/iaMeHTQBaHuX TEXHOJIOT{YHHX peXuMiB, IHCTPYK-
Lifl i BUMOr MO CKJI2JaHHS 3'€[HAHb;

BHKODHCTaHHA HA CKNIaJaHHI DeKOMeHJOBaHHX MaTeplaJllB YILiJTb~
HIOBAJIbHUX [ CTOMOPHHX eJIEMEHTIB TOLIO. ,

Bei craail -cknafaHHsi BHKOHYIOTb BiANIOBIAHO 10 TEXHOJOT{YHHX
NpoIecis Ha CKIaAAHHS. Incrpymenr i 06JIallHaHHSI aHasoriyni THM,
fIKi 3aCTOCOBYIOTh NPH poséapaﬂm

Cxnapanns pisp60BUX 3’€AHaHD (wnuABOK, raiok, 60TiB, IBUHTIB)
cTaHOBATb 25—35 % 3saraabHOI TPYAOMIiCTKOCTI CKJIaZaJbHHX poéiT. ‘
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Tz wac CKJallaHHA p13b60BHX 3’elHaHb nonmmi 3a6e3nequa-
THCb: -

crtiBBicHicTb ocelt 60J1TIB IUNHJbOK, TBHHTIB Ta pi3bboBHX OTBOplB
i HeoOxiaHa MiNbHiCTH MOCAAKH Y p13b61'

BiACYTHICTb NEPEKOCiB TODHSA rafKH abo ronoBgH Gonara BlllHOCHO
nosepxHi cnpsxKenol ferai, OCKiNbKH NePeKOC € OCHOBHOIO npﬂllPlHOIO
BIIDHBAHHS IBHHTIB i IIMHIBOK;

AOTPHMaHHs NOCAILOBHOCTI i cTabijbHOCT 3ycnm: 3aTdraHus rpynu
raliok (rososka muJiHApiB Tomo)

Cxaananns HepyXoMuX 8’eHaHb. SIKiCTh CK/aNaHHs .npecoBux 3'ell-
HaHb (OPMyeETbCA Hif BIJHMBOM TaKHX GaKTODiB: Marepialy cnpsxe-
HHX JeTaned, reoMeTpHUHHX pO3MipiB, .bopMH i HIOPCTKOCTI NMOBEPXHI,
cniBBicHOCTI Jeranelt i NIPHK/Ia/ICHOr0 3yCHIIS 3aNPeCyBaHHA, HAsAB-
HOCTi. MacJa TOLILO.

Ulopcrkicts NOBEPXOHb Y HEPYXOMUX CHPSIKEHHAX TNOBHHHA nepe-
BHILYBaTH R;=2,5—1,25- MkM, 60 BHHHKHe 3MHHaHHA HepiBHOCTe#l
i 3MEeHIIHTbCA HATAF.

Tlin vac cknazaHHA cOpsiXXeHb BEJHKHMH HaTAraMH OXOILTIOUY
JleTajb HarpiBaloTh, a OXOIVIEHY — OXOJMOJIXKYIOTb. TeMneparypy Ha-
rpiBaHss aGo OXQJIOJZXKeHHS BH3HAUalOTh 32 (OpMYJoI0:

N

T=(1,2—13)-10~ o

Ie o« — KoedilieHT JiHifiHOro pO3IIHPEHHA MaTepiady ZHeTaii; N —
HaTAr Yy COpSAXKEHHI, MKM; d——HOMlHaJIbHHH mameTp CIPSIKEHUX Je-
TangeH, MM.

TemnepaTypa Harplsamm He noam(Ha nepesuurysatu 500 °C, m06
ZeTanb He BTpaTHJa noyaTKoBy Mmiumicte. Ilepen sampecyBanHsM fe-
Tajb HarpiBaoTe y Machi, posnJiaBieHOMY CBHHUI a6o BiIKpHTHM
cnocoboM, a OXOJMOAKYIOTh 3pl,ll}KeHPIMH rasamH, noBiTpsiM, a3oToM a6o
CYXHM JBONOM.

[lix wac sanpecoByBaHHA nmummmma KOYEHHS 3a JOTOMOTrOI0
onpaBoK HeoOximHO, W06 3YyCHJJA 3anpecoByBaHHA NlepelaBasioch
6esnocepeiHb0 HAa TOpelb -BiANOBIAHOrO KiJbLA: BHYTPiIUHBOIO — Mif
uac HalpecoByBaHHA Ha BaJ, 30BHIUIHbOrO —Yy kKopmyc i Ha obuaBa
TOpUi KiJeub, AKIO MiJUWHIHAKH HANpPecoBYIOTbCA HA Bak i BXOMATH
y kopnyc. JLas moJermuleHHs HalpecoByBaHHA MiAIIHNHHKA foro Harpi-
BalOTh y MacJai no temneparypu 80—100°C.

Cxnaganus 3y6uarux nepepau. Po6oTo3naTHICTD 3y6qamx nepe-
]2y BH3HAYaE€TbCsi I'eOMETPHYHO "TOYHicTIO 3y6uaTHX KoJic i 3auen-
JgeHHa (6okoBHH 3a30p, ¢opma, MJIOLIA i NOJIOXKEHHA MJISAMH KOHTAKTY
sy6is). Ll daxropu sanexats Bifl CTaHYy KOpNyCHHX JaeraJe#l, Toy-
uocn NOCaJOYHHX OTBODIB, Mi}KOCboBoI BiJCTaHi, HellapaJeJbHOCTI
ocedl TolIO.

TounicTs cKAajaHHs OinbIIOCTi 3yGuaTHX nepenatr 3a6e3neqye—
Thesl METOAOM MOBHOI B3a€MO3aMiHHOCTI, TOGTO TOYHICTIO reoMerpuy-
HMX napaMerpiB CHpPSXKEHHX 3y6\4amx Ko#c i Kopmycuoi . merani.
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Tomy 3y6uati kKoseca 1 kopnycHi merani moBHHHi Bianosizat# TOY-
Hocti, 3afiaHill TeXHIYHOW AOKYMEHTalielo. :
BokoBi 3a3opu Mix 3yGamu BaMiploloTh iHAMKaTOPOM abo ILynoM,
a aasi 3y6uaTHX 3ayelJieHb i3 BeNHKHM MOJyJeM — CBHHIIEBOIO nJa-
CTHHOIO, NPOKOTHBIIK i Mixk 3y6amu i BaMipsBuM ii ToBUIMHY. ¥ BH-
MafKy He3MiHHOI LeHTPOBOI BiaCTaHi 6OKOBHH 3a30p y 3auenieHHi BH-
A MipioloTh iHAMKaTopoM (puc. 2.14)
g — i BU3HauawTh 3a $HopMyJoIo:
D .
A= b
I}ne D — piameTp mMOYaTKOBOrC KoJja
I/ sy6uacroro Kojeca, MM; L — noB-
KUHA naeya, MM; A — mokasu iH-
IHKaTopa, MM,
[Npunsaranus (B3aeMHHN KOH-
TAaKT) po6OYMX MOBEPXOHb 3yGuac-

2.14. Kontpoan 6OKOBOro sasopa B 3auen-
JIeHH] MHAHAPHIHAX 3Y6UaCTHX KoJic:.

1 — HHXHR mwecTiphua; 2 — syGuacre Koheco; 3 —
XOMYT; 4 — iHguKkaTtop; I—II — mosnoxernus 3yG«
YacToro KoJjeca

THX KOJic mepeBipsitoTh «Ha ¢ap6y». Jlas nporo po6oui noBepxHi lue-
crepHi moxkpuBaioth ¢ap6oio i KiibKa pasiB nosepralTb 3ybuari ko-
neca y pisni 6oku. Popma i posmiumenHs - Bix6HTKa cBiguaThb mpo
AKICTh KOHTaKTy pobounx. moBepxoHb (puc. 2.15). TounicTh ckaanaHs
KOHiYyHHX i TinoimHHX 3yGuaTux neperau 3abesleyyeThbcs perymaioBaH-

5 BD
=252
5 =3

2.15. ITepesipka mpasmibHOCTi KOHTaKTy SyGYaTHX Kojic «Ha dapGys:

& — QUNiRapuYHuX; 6 — xoainnxx'ayols senyqol mecTipri; B — KOmiugHX 3yGis meseHo! mectipe
fl; I~ BOpMajbRa  MiXUOeHTpOBa - sincranb; II - smenmena; Il —aGinemena; IV — nepexis
i ©  ocelt; V—gopMaabHe ‘sadengenus; VI, VII, VIII — nenpasunbHe savennenus

63



HAM 33 J0NOMOTOI0 xomneﬂcaropm—nmopy perymoBasbHux wafhs,
Kinenb, MpoKaanok a6o rafiok.

CKJ2]aHHS INOHKOBHX i MMiNbOBHX 3'€AHaHb. 3aCTOCOBYIOTH TpH
OCHOBHHX BHAH UINOHKOBHX 3'€QHAHb — 3 NPH3MaTHYHOIO (3BHYAi-
HOIO), CerMeHTHOI0 1 KJMHOBHAHOK mmmonKamH. Ilinx vac ckaaganus
LINOHKOBHX 3’€/{HAHb NePIIKX ABOX BHAIB 0COGJMHBY yBary MpHALNAOTH
DiAroHNi IMNOHKH 3a TOPUsMH i 3asopom MO ii 30BHIIIHBOMY. GOKY.
OckinbKkH yepes Tophi LINOHOK NEPEAalOTbCS KPYTHI MOMEHTH, BOHH
nosuHHi OyTH Ay»Ke TOYHO MiJirHaH{ 3a IINOHKOBHM I[1a30M CIpAXe-
HOl naetaJii. KJMHOBHAHI HIMOHKY MaioTh BXOAHTH Yy NA3H CHPAXKEHHX
aetanell 3a BHCOTOW, MiX GOKOBHMH TpaHfMH NOBHHEH -OyTH 3a30p.

[lin yac cknapanHs HepYyXOMHX LIIiuboBHX 3’¢xHaHb (Hatsr 0,03—
0,04 mm) oxomiiolowy AeTakb liecTepHio HarpisawTe no 90—120 °C,
a moriM 3ampecoBylOTb Ha BaJ 10 ymnopy. ¥ BHOAIKy pyxomoi nocaj-
KH lIeCTepHi Ha IIIiNbOBOMY BaJy BOHAa NOBHHHA BiJIbHO mepemilly-
B4aTHCA TIO Basy 6e3 3amam>

CkaapaHHa KOHYCHMX 3'€JHaHb BHKOHYIOTb, 3BEpTaiOuH 0CO6JIHBY
yBary Ha NpHAATaHHS KOHYCHHX NOBEPXOHb. Tomy fioro nounHHAWTD
i3 nmiA6HpaHHA OXOMJIOIOYOl JAeTaji 3a KOHYCOM BaJja, MNpOBipAOYH
AKICTh CHpsiXeHHs1 «Ha Qapbys, Ha KoueHHs 1 3a mubpmoxo nocajgKu
Ha BaJy. KOHyCHi 3’¢IHaHHA CKJIafaloTh Tak, 1006 MK TOpUSMH OXOI-
JI0I0Y0T | OXOMJIOBAaHOI JeTaseli 3ajqHINaBCH 3a30p AJIsl 3aTACaHHS
3’¢AHAHHA { HacTynmHOro Horo MiATAraHHA.

Banaucysauns petaJeil i Bysais mawud. Lli#i onepauii ninasraiors
BHPOOH i3 3HAYHHMH 00epTajbHHMH MacaMH i BeJIHKHMH KYTOBHMH
HIBUAKOCTAMH (KOJiHYacTi Banu 3 MaxoBHKaMH, Kapnaﬂm BaJIH, Mo-
JOTHIBHI GapaGaHH TOLIO).

Buacnigox Mexaniunoi Hespmuoga}xeﬂocn Ierasiefl BUHUKAIOTL NO-
LAaTKOBi AHHAMiuHi 3yCHAJS, fIKi AilOTh Ha MiAIIMIHHKH Ta iHIUi onopH
nerajefl. Bce ne nmpussoaute o Bibpanifi i, AK HACHiAOK, NpHUCKOpe-
HOTO 3HOLIYBaHHS CHOpPSAXKeHb i pyAHYBaHHA JReTajledl.

Jas 3piBHOBaXyBaHHA o0epTanbHOro: Tina HeoOXiIHO BUKOHATH
ABi YMOBH: HEHTP Mac Mac 3HAXONMTHCH HA TeOMeTpHUHill oci obep-
TaHHA; Bicb 00epTaHHS — OGyTH TOJIOBHOIO BicCiO iHepwii.

Lli yM0oBH BMTPHMYIOTbCS TNiA 4ac NPOEKTYBaHHS i BHIOTOBJIEHHS
MallliH, OJHAK y Npolieci ekcmayarauii wepe3 3HOINyBaHHA i Aedop-
Mmauii Zeraneff, A TAaKOX PEMOHTHi BIJIMBH NMOPYLIYIOTbCA YMOBH 3piB-
tosaxenns. Tomy o6epranbHi eneMeHTH . PeMOHTOBAHHX 00’ekTiB
noBUHHI 6yTH 060B’A3KOBO 36aaHCOBAHHMH.

Po3pisuaioTe craTHyny i Annamiuny Hespmnosamemcn (6aJ1chy-‘
pantst). CraTHuHa He3piBHOBaKeHicTh JeTasi— e He3biraHHA Ii
neHTpa TAXIiHHA 3 Bicclo obepraHHA. Hanpukaal, akimo 10 ifxeasnbHo
(reopeTHuHO) 3piBHOBaxeHoro Tina (puc. 2.16) ua Bincraui Ry BiA
neutpa obeprandsi O NMpHKPINHTH TArapelb Macol s, TO LEHTP
TsUKIHHEA fioro 3MicTHTbCs y Gik BanTaxy. BuHuKae craTuuna nespis-
HoBaXKeHicTb, fKa Mif 4yac o6epTaHHA TijJa BHKJHMKAE Ail0 BiALEHTpO-
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S " -
2.16. Cxema 3piBHOBaXKeHHs fAeraneii nix gyac GajxaHCyBaHHA:
& — CTaTHYHOrO; 6 — AMHaMiI#OTO} 1 ~— KeTanb; 2 — oppaBKa; 3 — onopa

BOI CHJIH: -
. P, = m,R,0%

Je o — K0JIOBa HIBHAKIiCTb TiJja.

Jlas ycyHeHHst Iboro BuIYy He3piBHOBaXKeHOCTi 3aCTOCOBYIOTH CTa-
THUHe GanaHcyBaHHA feranted i Byani. Jleraas 1 HacagxyioTe Ha
raajieHbKy, TOYHO- 00poGJieHy i 3piBHOBaXKeHy ONPABKy 2, fKy BCTa-
HOBJIOIOTh Ha MNapajie/ibHi, CTPOTO' TFOPH3OHTAJIbHI ONOPH 3 MajuM
tepTaM. (npusmy abo nigmunsuky). [lix nieo nespiBHOBaKeHOI MacH
AeTasb AOBiAbHO TIOBEPHETbCA 1 BCTAHOBUTHCHA - TAK, IO Maca 3HAXO-

- AMTHMeTbCA Yy KpaHHbOMY HHXKHBOMY NOJIOXKeHHi. BusaBusmm wmicue
KOHIeHTpauil He3piBHOBaxkeHoi MacH (O’’), HeoO6xXiaHO y HiaMeTpaib-
Ho npormiexHii Touni (0’) Ha BijgcraHi R, NpHKpinHTH TArapeub
Macolo ms ¥ UbOMY BHIAJKY JAeTasb 3HAXOAUTbCA B YMOBax piBHO-

~ BATH: .
) 2/VIO = QHRH _QsRs = 0.
3Bigcu mMaca 3piBHOBAXKEHOrQ TATApUS:

Q=Qupn ,;
‘ . .

I3 naBefewoi-3aJeKHOCTI BHAHO, LIO- CTATHYHA HE3DiBHOBAMKEHiCTh
He 3aJeXHTb Bill [IOBXHHH, a TilbKM Bin niamerpa zerani. Tomy
¢tatHyHe GajlaHCYBaHHA BHKOHYIOTb AJA HeTajell (By3JjiB) 3 BinHoCHO
BeJHKHM JiaMeTpoM i Majiol0 JOBXHHOIO (MAaxOBHKH, IKiBH, THCKH TO-
M0) WJAAXOM 3HIMaHHA MeTasy, BKPYUYBaHHA WTU(TIR, BCTAHOBJEHHS
ZOoJaTKOBHX Ialib, MepecyBaHBA chielliajJIbHHX TArapiis.

JunaMiina He3piBHOBaXeHiCTb BHHHKAE, .fKWO Bich obepTaHHs
(By3na) ne 3biraethca 3 rosoBHOIO Biccro inepuii. Tlim uyac obeprau-
Ha Baja (puc. 2.16, 6) He3spiBHOBaxeHi (3a NOBXHHOI) MAacCH BHKJIM-
KajoTh [0 mapu cHA Ql,, sKa HaMaraeTbCs NOBePHYTH BiChb Baja Ha
Jeskuil KyT, To06TO 3aMilye TOJIOBHY Bicbh iHeplii BiHOCHO oci inep-
nii. 3piBHOBaxKyeTbCd MOMEHT Liei mapH iHIIOK Napoio CHJ, NpHKJa-
JeHOI0 y TiHl ke MJaOLAHI: : )

: Qll = Psl’
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Ie P, — 30BHiMWHA 3piBHOBaXyBaJbHa cuna; [ —BllICTaHb (nneqe)
napH 3piBHOBAXKYBAJbHHX CHJL.

Nuuamianomy GanancysaHHio nigasraioTb Aetani s BEJHKOIO JI0B-
KHHOIO | HeBeJHKHM AiameTpoM (koaiHyacTi i KapaaHgi Baju TOLIO).
Jdunamiyne GanaHcyBaHHS BUKOHYIOTh Ha cCHeliajbHUX GasnancyBasb-
HHX MalIMHAaX. '

2.10. OBKATKA 1 BUNNPOBYBAHHS BYSJ"B,
ATPEFATIB TA MAUIUH

O6katka i BUNpoGyBaHHA OG’€KTiB DEMOHTY micJsl CKJIajaHHA —
saxiioudi i ocobnuBo Bianosimaspui omepanii pemouty. O6KaTKOIO
ROCSralTh B32EMHOTO NPHNDPANIOBAHHA TEPTHOBHX MOBEPXOHb leTaJei
Ans miRroTOBKH iX Ao POGOTH 3 HOPMAaJbHHEM POGOUHM HABAHTAKEH-
HAM,

Ho npuumH, siKi BHKAHKaIOTh HEOOXiAHiCTb 0GKaTKH By3JIIB arpe-
raTip i Mailuy BigHOCATBCA TaKi: '

1. ToBepxui nmeraneit CHpﬂ)KeHb MawTb Mikponepisrocti. [lpu
IBOMY IJ10Ha (PaKTHYHOI ONODHOI NMOBEDXHI 3HAYHO MEHIA HOMIHAMb-
HOi, a 3HA4HTb i NUTOMI THCKM MaiOoThb BeJIHKI 3HayeHHs. ¥ upoueci
p060'm pyxomoro cnpsixkeHHsl § mipy pyHHyBaHHRf HepiBHOCTeH Tep-
TbOBHX MOBEPXOHb IIOMIA iX KOHTAKTYy 30iJbLIYETbCA, NHTOMHE THCK
3MeHUIyeThC i PasoM 3 HHM 3HHXKYETbCS HIBUAKICTD 3HOMYBaHHS.

2. BurorosiieHi meradi, U0 HaAXOAATb HA CK/IAN3HH3A, MAKThb CIHO-
TBOpeHHs ¢opMH (Y MeXax AOMYcKy). ¥ npoueci ckiasanHs syaaa i
arperaTy BHaCJifIOK HakJafaHHA MNOXHG60K BHHHKAIOTh MOPYUIeHHS
B3aeMHoro poswmimenns neranell. IloxuGku dopmu i nopyuends Bsa-
€MHOro po3MimenHs jaetajefl MOXYyTb 36iabllyBaTHcs nig uvac ckJa-
MaHHA BHACJIiIOK 3aTsryBaHHs KpinuJAbHHX aerajell. Hanpuknang, -
oBaJbHicTh rins3 uuainapis aurywip CMJI-14 nicag ckjagadus y-
2—3 pasd nepeBUILYe TeXHiYHi BHMOrm Ha OBaJbHicTbh, NpHHAHATI 3a-
BOJOM-BHIOTIBHHKOM.

3. Mix 'yac peMOHTY MaUIHH BHHUKAWTh AOAATKOBI mpuuwuu, sAki
BUKJIHKAIOTh 30iJbIUEHHA HAanpy:KeHOCTi poDOTH cupstKeHHA, OCKiJIbKH
Ha CKJAafaHHA HaJXOAATH. HOBi, BiAHOBJeHi, a TakoxX Ti, Mo Oynu
B eKcnJyaTaul npraaTHi Aerani.

Hepes MOPCTKICTL i XBHJACTICTH NOBEPXOHb CHPSIKEHHX AeTasied,
1anBHOCTI NOXHOOK (GopMH i X B3aeMHOTO PO3MiMieRHf HoYaTKOBAH
liepion poGOTH cOpsKeHb € HANDPYKEHHM, BHKJIUKAE M1ABHIIEHHSA TEM-
LICPATYPH, - MOXKJIHBE CXONJIIOBAHHA, (OpCOBaHe 3HOUIYBAHHA.

Y uboMy pasi MoxyTb pyHHyBaTHCA rAHOOKI HapH NOBepXOHb je-
raneit, WO MPHI3BOLHTE [0 MifBHiieHol JHTEHCUBHOCTI 3HOUIYBaHHA,
o iuomi i mo amapifimoro pyidnyBauua. [las 3abesneyeHHA MiHiMasb-
oo 3HIMaHHA MeTaJNy 3 NOBEPXOHb JeTajlell y MOYaTKOBHH, HAHBAXK-
'mit i nafiRanpyxenimu# nepion ix po6otd HEOGXiAHO CTBODHTH ocob-
Jupi ymosu pobOoTH cnpsixkeHb y nefl nepios, m06 3a HaHKODOTIIHH
‘u¢ NpHNpALoBAIHCE Cpsi2keHi JeTaJi.
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Ipunpauosanns - CHPSXKEHAX JeTajedl XapaKTepH3YeTbCs 3MiHOIO
reoMeTpil noBepXxoHb TepTa i (isHKo- MeXaHiYHHX. BJIACTHBOCTEH 1IapiB
MarepiaNly y mouaTKOBUH mnepiof. '

OcHOBHe NpHNpaLOBaHHA CIpSKEHHX IOBEPXOHDb BHHHKAE y nep-
i 2—3 rox i 3akiHYyeTbCs LIS ABHTYHIB yepes 50—60, a paa arpe-
raTis TpaHcMicii — uepes 100—120 rox. Floro BHKOHYIOTH 3a iBa eTa-
nH: nepuHil — o6KaTKOK HAa peMOHTHOMY mnianpHeMcTBi i Apyruit —
00KaTKOI0 B EKCIMyaTalifHHX yMoBaX Mif uac po6GOTH 3 HeNOBHHM
HaBaHTaXXeHHAM. ‘

O6katky By3JiB, arperaTiB i MamuH (MacJsfHOro i MaJHBHOro Ha-
cociB, rixpoHacoca, KOpoOKH Iepefay, BeIyUHX MOCTIB -TOHIO) Ha pe-
MOHTHOMY MiANPHEMCTBi BUKOHYIOTb Ha CHeliaJbHHX cTeHAax, Ha
AIKHX CTBODIOIOTH .NONEPeAHbO 3aAaHi DeXHMH poboTH. Tpusajicts i
pexXHMH OOKaTKH BCTaHOBJIOIOTHCS HODMATHBHO-TEXHIYHOIO LOKYMeH-
raniero. OOKaTKy B eKcIJlyaTallifHHX yMOBaX BHKOHYIOTb BiANOBifHO
o BKa3iBoK iHCTDPYKUil 3 excliiyarallii MalIMHH NaHeI MapKH.

Bunpo6yBaHHA — Lle KOHTPOJbHA oOlepalis, sKa OLiHIOE fAKICTb
pemonty. Ilin gac BunpobyBaHHA BH3HAYAIOTh OCHOBHi NOKa3HHKH poO-
GoTH 00’cKTiB DEMOHTY, HANpDUKJIAlL MNOTYXHiCTb i NHTOMY BHTPATY
najHBa ABHUTYHOM, NpoayKTuBHicTs 1 06’emuuil. KK rizponacoca y
BignosigHOCTi 3 AiIOYUMH TEXHI{UHUMH BHMOL'aMH.,

Bunpo6yBaHHsi BHKOHYIOTb Hicjsl JOCTaTHbOrO TpPHIPALIOBAHHSA
NOBepXOHb TepTd Ha pexXHMaX, fAKi He BHK/IMUYTb DYyHHYBaHHA HO-
BepXOHb BiA NepeBaHTaxkeHHA, ¥ nepiox o6KaTku i BUNpoOyBaHHSA
BUABJSIOTL JAedeKTH, AomylleHi nifA uYac CcKJIajaHHsS, a TaKOX Iepe-
BipAIOTL 1 peryJwooTh Aesiki MexaHisMH (3a30op MiX kaanasom |
LITOBXaueM, MOMEHT BHOPCKYBaHHS y NaJHBHOMY Hacoci TOINO).

- 2.11. $APBYBAHHS MAINHH

3araabHi Bipomocti. ®apGyBaHHa MalUHH,- a TaKOX Aarperartis,
BY3JliB i JAeSKHX HeTajlefi BHKOHYETHCA 3 METOI CTBODGHHS NOKDHTTIB
Ha MeTaJjJeBHX i MepeB'ssHHX NOBepXHAX, fAKi 3aXHINAIOTh 1X Bill BOJUBY
OTOUYIOHOro CepejloBHIIa, Koposii MeraJy i THHTTH ‘IePEeBHHH, a TaKOX
y IeKODaTHBHHX WiNfAX AJia 3a0e3neyeHHss BHUMOr TEXHiuHOI eCTeTHKH.
Jasi ¢apOyBaHHs BHKOPHCTOBYIOThE pi3Hi Jakopapbosi Matepianu
(piaki a6o nmacronofi6Hi S6araTOKOMNOHEHTHI DeYOBHHM, fIKi NpH Ha-
HeteHHi TOHKHM IIapoM Ha TBepjly HOBepXHIO BHCHXAlOTh 3 YTBOpEH-
HAM HJIiBKH—JIaKOQ)apﬁoBOI‘OV HOKDHTTSH, SIKe YTPHMYETbCHA Ha TO-
BepxHi cusaMu ajresii).

Mo nakopapGoBHX MOKPHTTIB CTABJSATbCSA TAKi OCHOBHI BHMOTH:
BHCOKA ajresis 10 NOBepxHi BHpoOy, raso- i BOlIOHeHPOHHKHICTb Me-
‘XaHiy#a MinHicTh, cTiliKicTh NPOTH 3HOMYBAaHHA | XiMiyHa CTIHKIiCTB.

Hapifinicte nOKpHUTTS ' 3aMeXHTh Bij 30BHilIHIX ¢axropis, aki
py#inyiote ¢apbosu#i wmap, i piBua TexHosoriymoro npouecy ¢apby-
BaHHsg. ToYHe AOTPUMAHHA TEXHOJOTIYHOI'O IpoieCy MoOKe CHPHATH
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3HauHOMy oOMexeHHI0 BIJIMBY WKiAAHBHX nAift, ToGTOo 36laABuICeHHIO
GTPOKY CayKGH NOKDHTTH.

¥ mpoueci ekcnayarauii JgakopapGose TOKPHTTS cmbeKorocno-
JapcbKoi TeXHIKH 3MIHIOEThCS Mif BIJIMBOM COHsiwHOI papgiauii, mepe-
nazy TemIepatyp i aTMocdepHHX . omafiB, pisHHX BHAIB 3a6pyAHe-
HOCTi, MeXxaHiyHuX BiuBiB Tomo. L{i 3Minn Bix6uBaioTecs Ha ¢hi3uKO-
XimMiuHHX 1 MexaHiYHHX BJACTHBOCTAX INOKPHTTA i BHKJIHKAIOTh HOro
crapinus i pyiHyBaHHA. OCHOBHOIO NpPHUHHOIO cTapiHHA e XiMiuwmi
npouecH, AKi COPHUHHSIOTD DYHHYBAaHHA CTPYKTYp (AecTpykuim) Ja-
Ko(pap6GoOBOro NOKPHTTA: DPO3PHB JAHLIOTIB MaKpOMOJIEKYJ, SMEHIIEHHS
ix poamipy Ttowmo. Ilpu nLbOMY OJHOYAcCHO NPOXOAMTH i mpoluec To-
,aanbmoi noniMepusanii (CTpyKTypyBaHHS) J1ako)apGoBOro MOKPHTTH,
SKHA NPH3BOJAHTR /0 NiJBHIIEHHS TBEPAOCTi Ta SHHMKEHHS NJIACTHYU-
HocTi NiBKH. Pyfinyioui BIVIHBH AecTPyKuii iHtencuBHimi. Kpim Toro,
Ha no¢papGoBaHiit NOBePXHI MAalOTh Mlcue i mpouecu e.nempoxmitmm
KOopo3ii. 7

PyiinyBanns ~ Jakopap6oBoro NOKPHTTA MNOB’si3aHe TakoX i3 ¢i-
3UUHHMH TIPOUECAMH: PO3TPiCKYBAHHAM NOKPHTTS BHAC/HILOK PiSHHX
KoeQillieHTiB TeNMJIOBOro pO3MHpPeHHs NJHBKH i nmmbapéoaaﬂoro Me-
Taxy, BoauBoM Bib6panifi i ynapis, epos3ifinuM pyHHYBaHHSIM NOKPHTTH
nig fiew nHaAy, rpyHTy, 06pobJioBaHOro Martepialy Tolio.

30BHIIUHBOIO O3HAKOK NMOYATKY cTapinHs JakodapOoBMX NOKPHTTIB
¢ Brpara OJmcky i MuJjeHHs (Ha nodapOboBaHili noBepXHi 3'ABASETHCH
6inui MOpOINOK — APiOHI YaCTHHKH IrMeHTy, fKi BXOAATh AO CKJALy
72K0(papOHOro MOKPHTTA i JIErKO BHAANATHCR).

OcCki/IbKH Ci/IbCBKOrOCIOAapChKa TeXHIKA EKCIUIyaTyeTbes B yMO-
Bax MiABHIIEHOI 3aNHJEHOCTi, Je MOXYTb, MICTHTHCA arpecuBHi pe-
woBHHH (AOOpHBA, xiMiKam), i sbepiraeThcst yacTo -Ha BiKPHTHX
malilaHuHKaxX, NiAJalOYHCh TeMIepaTypHHM KOJHBAaHHAM i onajgam,
Jgakoap6osi Marepiaau nmoTpiGHO NpaBHAbHO BUOHpPATH, 1106 BOHH
MOTJIM 3aXHCTHTH NOBEPXHIO TeXHiKH.

./Iafcoqbap6oez marepiay CKAaAaloThCs . i3 TaKHX OCHOBHHX KOM-
TNIOHEHTIB:

IUTiBKOY TBOPIOBAJIbHHEX pe‘iOBHH———OJanH (Ha OCHOBi DOCJIHHHHX
MaceJ | CHHTETHUHHX cMoJ), GiTyMiB, acaipTenis i edipis, fki cnpus-
10Tb CKJICIOBAHHIO NirMeHTiB i HANOBHIOBAYIB i YTBOPEHHIO MiC/SA BHCH-
XaHHs TBepROI TOHKOI KoposiiiHocTifikoi nuiBky;

NirMeHTiB — NOPOIIKONOAIGHHX MNPHPOXHHX i CHHTETHYHHX Ko.nbo-‘
POBHX OKHCJIB i cosieil MerasiB, HepPO3UHHHHX y BOZi, DO3YMHHHKAX
i WIiBKOYTBOPIOBAJBHUX PEYOBHHAX, AKi HALAOTh MOKPHUTTIO HeolXif-
100 KOJbopY (3a71i3HMH CypHK, CBHHLEeBi Oinnja, cuHifi KoGajawT TO-
o), a TakoX NOAPiGHEeHHX MeTaJieBHX NOPOIIKIB (aniomiHieBol mya-
{1, 30s10THCTOL GPOH3HM TOIIO); -

PO3UHHHHKIB — OPraHiyHHX JIETKHX piAHH (aueToHy, yaHT-cmipHty,
6013071y, KCHJOJMY, COJbBEHTY), $Ki DO3UHHAIOTH IIiBKOYTBOPIOIOYi
PCUOBUHHE; - a
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po3pinkyBadiB — 6araTOKOMNOHEHTHHX OpPraHivYHHX pinHH, TOpH-
3HayeHHX AJil JdoBeleHHs JakodapOoBHX maTepianiB 40 pexoMmeHIye-
Mol B'A3KOCTi “(peuoBHHH MOAIGHI A0 DPOSYMHHHKIB, -ajle 3HAYHO Ie-
LieBINi), a TaKOXK A 1X PO3PIIKeHHs y BHNANKY 3arycmmﬂ y neplon
36epirasus.

Ho nakodapGosux Marepiaiis MOXKYTb onunm TaKOX:

nIacTHikaTopu (1s MiABHIICHHR eJaCTHYHOCTI NMOKPHTTA); cuka-
THBH (AJIA DPHCKOPEHHN 3aTBepAXKEHHS NHJiBKOYTBOPIOIOYHX PEdYOBHH);
HanoBHIOBaYi (MopowikonoAiGHi HeOPraHiuHi pevyoBHHH — Kpe#aa, Kao-
JiH, 6inuna TOHIO), HEPO3YHHHI Y BOMAi, PO3YHHHHKAEX, IIiBKOYTBOpIO-
I0YHX PeuOBHHAX, AAKi BBOAATb AJAA MiHOCTi, 3MeHILUEHHS aameTi
NOKPHTTH; cheniasibHi J00aBKkH, HaNpHKJal, AJs MOPO3OCTiHKOCTI Jia-
Ko(pap6oBoro: noxpmm

Ho ocHoBuuX BHLIB FOTOBHX naxohap6oBux MaTeplamB BiZHOCATD-
ca jgaky, hapbu, eMaji, rpyHTIBKH 1 MnaTidiBKy.

Jdax — ne po3uuH nniBKoyTBoploloqnx peuoBUH B OpraHiudnX po3s-
YHHHHKaX abo Bodi, AKn# nmicis BHCHXaHHA yTBOPIOE TBEPAY MNPO30PY
OAHODPIAHY NJAIBKY (61TyMHI JaKH YTBOPIOIOTH HEMpo3opy 1iBKY}.

Papba — cycnensis nirmeHty a6o cymiwli MirMeHTiB 3 HanoBHIO-
BayaMu Ha oaiQi, macxi, emyJecii, saTekci, sika nicis BHCHXaHHS
YTBOPIOE HeNpo30Py OAHOPiAHY MJiBKY.

Emaap — cycnensis nirmenty abo cymiwi nirMeHTiB 3 HaNOBHIOBA-
YaMu y Jaui, fiKa TiC/A BHCHXAHHS YTBOPIOE HENPO3OpY TBepAy nma-
Ky 3 pi3HuM GauCKOM i cbaKTypoxo MOBEPXHi.

Ipynriska — cycnensis nirmenry a6o cymum nirMeHTiB 3 HanoB-
HIOBauaMH Yy’ DIIBKOYTBOPIOOU{fl peuoBHHi, KA MiCAS BHCHXAHHA yTBO-
PIOE HeNpo3opy ONHOPIARY MJIBKY 3 XOPOLIOIO airesiero 10 ninxnanxu
.1 mokpuBHuX mWapis. .

llinaxaisxa — rycra B'sska Maca i3 cymiwi NirMEHTIB 3 HAMOBHIO-
BauaMi y NJHBKOYTBOPIOIOUidl peuOBHHi, MPH3HAYeHA A 3aNOBHEHHS
HepiBHOCTell | SrylaxyBaHHA (apOyemol moBepxHi.

~Bei nakodapGosi matepianu AinsTECA Ha rpynu 3aJIeXHO -Bil
_ OCHOBHHX IVIIBKOYTBODIOIOUHX, fIKi BXOJASTH JO iX CKJANy i MaiOTh CBOE,
No3HaYeHHs] HaANpHKJAAL, Machasui-MA, HiTpOlleJIK)JIOSHi—HLl neH-
radranaiesi — I1®, raipranesi — I'®, 6irymui — BT, enokcumai — 311
Tomo. Beepeanni unx rpyn nakodap6osi MaTepiajn KaacHDiKyOTbCHA
332 03HAKOIO NlepeBa’kHOrO MNpH3HaueHHs: armocdepoctiiiki — 1, aas
pobotu y npumillleHHAX — 2, KoHcepBaliiini — 3, BojocTi#iki — 4, cre-
nianbHi — 5, Macaobensoctifiki — 6, ximiuno .cTifiki — 7, Tepmoctiii-
Ki — 8§, eneKTpoisomuiﬁHi——Q, rpyutiBka — 0,  moakaiBgka — 00
TOIHO. ' )
¥ ‘nosnauvenni nakogapGoBoro Mmarepiany 323HAUAI0TH: BHA MaTe-
piany (nak, ¢ap6a, emann, rpyHTiBKA, WNAKAIBKA), NJAiBKOYTBOPIOIOUY
peuosury (MA, T1®, I'®, HLL tomo), Homep TPynH NepeBaxXHOro. NpH-
3HAYEHHS, TIPDHCBOEHUH Marepiany NopsAKoBHA HOMep, KOJip ToILO.
: Hanpnman emaiap [19-133 — emanb neHTa(pTaneBa (I1®), armocde-
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pocriiika (1), perlcrpaumnnn HoMmep 33, _IpyHTiBKa I'®-021 — raipra-
JeBa (I'®) rpynrisra (0), pericrpauiiinuii Homep 21; wmnaraiBka
HLI-008 — wirpouemodsosna (HL) mmnaraiska (00), periCTpaulﬁHnn
HoMep 8.

Hna naxotpapbosux Ma'repla.ms fiKi He MICTATb opraHiyHHX po3-
YHHHHKIB (BOLOPO3DiJXyBaJbHHUX, nopomxonax, ' BOZOEMYJIbCiHHHUX),
nicas HalMeHyBaHHA Jakodap6oBOoro Marepiajy CTaBJATh GYKBeHHHH
innexc: IT — ¢apba nopouikosa, B — dapba BOJOPO3piMKyBaHa, D -
¢apba BomoeMyJabciiina, b — jmak Ge3z aktTuBHOro po3uHHHHMKA. Ha-
npuKaaA, papba D-BA-524: D — emyanciitna, BA — noaiseninanerar-
Ha, 5 — cmeniaibHa, 24 pericTpaunifinufi HOMep.

Texuonoris ¢apGysannsg mamud, ITokpurrsa i3 nakopapGoBux Ma-
TepianiB po6asTh, K npaBujo, OaratolapoBuMu | ckIajaloTbed i3:

Iapy TPYHTIBKH — jaJA 3abesneyeHHA MIiHHOTO 3B'A3Ky MixX Ho-
BepxHeio, o ¢apbyerbcd, i HacTynHuME Mapamu (apbu;

mwapy wnax/iisku (MicueBoi abo 3aradbHOI) — AJisi 3rJIaJXyBaHHSA
HepiBHOCTeH MOBEpPXH. InakniBKa MOBHHHA MaTH XOpoLii MexaHiyHi
BJIACTHBOCTi HaBiTh y TOBCTOMY mIapi;

OJLHOTO abo KinbKoX (pap6oBHX Inapis (ocHOBHH eJIeMeHT noxpm-
TS1), AKHA [OBUHEH MATH 3aJ0BiMBHY MOKPHBHY 3[aTHICTb, MeXaHiuHy
MilHicTh, Ta30- i BOJOHENPOHHKHICTb, He OYTH TOKCHYHHM i MOXKeXkKO--
HeOeaneuHuM.

3ara/bHa  TOBIIHHZ JaKo(pap6oBOro NOKDPHTTH HEBEJHKAa — Y ce-
peanpboMy 100 mMrM. ¥ BHODajKy 30i/iblueHHs TOBIIHHH LIApy NpPHCKO-
pIOEThCst PYHHYBAaHHS NMOKPHTTA uepe3 BiGpauii nogapGoBanux nosep-
XOHb i pi3Ke KoIuBaHHA TemmepatypH. Illap meHwoi TOBIHMHH IIBHA-
e 3HOWIyeThCs | He 3a6e3neqye 3axucty nogap6bosanol nosepxm BiJ
Koposii.

[linroToBKa HOBEPXOHB M0 Q)ap6yBaHHﬂ i mocnizoBHe HaHeceHHs
mapis Jgakogap60BHX NOKPUTTIB CTAHOBHTb OCHOBY TeXHoJorii ¢ap-
OyBaHHA MalU¥H Ta 1X CKJ4J0BHX YACTHH.

Ha pisnnx crapisx npouecy HaHeceHHs JakodapGoBux Matepianiip
MOXKYTb BHKODHCTOBYBATHCSl' Di3Hi TeXHOJIOT{uHI CIOCOGH, 3acToCyBaH-
15l SIKHX 32JIeXHTb BiA NPH3HAYEHHsS onepauill, KOHCTPYKTHBHUX 0C06-
JauBoctell 06’ekTiB Q)apéyaamm i Heob6xigHoCTI MicumeBoro aGo 3araiib-
1oro ¢papOyBanHs, a TaKOX Bil qnemamsauu i mporpaMu peMOHTHOrO
BHPOGHHUTBA,

ArperaTd i gesiki CKNaf0Bi YaCTHHM MAWIMH (ABATYHH, PaMH, MOC-
TH, 6aKH TOWO) Gap6yTh 10 BCTAHOBJIEHHs ix Ha mawmHy. KaGiny,
KAGOTH Ta iHIH 30BHIIIHI CKNafOBi YaCTHHH MAalIHH HONEpPENHbO IPYH-
Tylotk i ocratouHo (apbyloTh Micjsl 3arafAbHOrO CKJAaZaHHSA.

[lideoTo8Ka nosepxni 0o apbysanna nepenbadae sHiMaHHA cTapol
($hap6u, BHAANEHHA, KOpo3il, 3ayHlleHHs. | SHeXHDPIOBaHHA [erajel -
(nnB, m 2.5), o :

IledexTH noBepXoHb (3MHHAHHH, NOJPANHHM TOMIO) YCYBalOTh 3a-
YHLIEHHAM DPYYHHMH, €JeKTPO- i MHeBMOLLIiQyBaJbHEMH MaIIHHKAMH.

.



3HexXuplOBaHHR 06’exTiB dbapOyBanHs BHKOHYIOTH Y MHHHHX Ma-
iwHHax po3uyunamMa CM3 abo mapoCTpyMHHHHM cnocoéoM-—napoao-
nsuumM (a6o 3 popaBamnHaM CM3) cTpymeneMm npH TeMHepaTym 60—
95°C i tacky 0,8—2 MIla,

IlinsiHKN . IOBEPXOHBb, -OKPUTHX ipiKelo, Nepex cpap6yBaHHﬂM 006-
poGASIOTh IEepPeTBOPIOBAYaMH ipXKi, OCHOBHHM KOMIOHEGHTOM SKHX €
oprodocdopHa KucaoTa. BoHHM NepeTBOPIOIOTH NPOAYKTH KOpo3ii 3a-
Jqiza y 3axucHUH iwap XiMiyHO CTiIHKHX HEPO3YHHHHX 3'€AHAaHb, fKi
MaiOTb BHCOKY airesiio 10 mosepxHi merany. llap posmywenol i ura-
" poBoi ipxi momepeaHbO BHAANAIOTL MeXaH{UHHM WARXOM, 3 TIOTiM
BHEXXHPIOIOTb yaHT-CliPHTOM.

HaspHicts Ha nosepxHi 06’ekTy ¢ap6yBaHHA HaBiThb HeBeJHKOL
kinbkoeTi 3abpyanens (6imbiue 0,005 MI‘/CM2) CYTTEBO SHHXKye abo
HaBiTb yCyBae MOXJHBICTb YTBODeHHs ajAre3iliHuX 3B’A3KiB Mix no-
BepXHEl0, o ¢aplyiorh, i MOKPUTTAM.

TI'pynTyeanns BHKOHYIOTb, K NPAaBHJO, PO3NHNIOBAHHSM ‘rpymy Ha
nigrorosieHii noeepxHi. Hys MinHOro 3yenJsieHHA 3 MOBepXHel® wap-
rPYHTY MOTPi6HO n00pe mpocymuTd. Biabinicts rpyHTiBOK (KpiM doc-
doryogux BJI-02, BJI-023) PEKOMEHJYETECs! CYMHTH MU 100—110°C
mporaroM 30 xB. I'pyHTiBKH-llepeTBOpIOBadi ipXKi roToBaATL Gesno-
Cepelnbo  nepes BHKODHCTAHHSAM LIJNSXOM 3MiUIyBaHHS OCHOBH i KHc-
JOTHOTO 3aTBepAHHKA Yy chiBBigHowenni: wa 100 MacoBHX 4YacTHH
OCHOBH T'PYHTY mojamTh 3 Macosi gacTuHH 85%-HOro po3uyHHy opro-
dochoproi kucaoTH: BrrpaTa rpyHTY AJsl OAHOLIApOBOrO TOKPUTTA
He mnepesuumye 150 r/m?, TpuBaMiCTh BHCMXaHHA NPH TemnepaTypi
18—22°C cranoButs He Giabmie 24 rop. Crpok 36epirauns rpyHTy
3 0pTOPOCHOpPHOIO KHCIOTO — He biipine Ao6u.

IlInaxaosarns BRKOHYIOTh NEH3/MEM, PO3NUAIOBAUEM, a IS 3apo6-
k# Ginmpw ranbokux HepiBHOCTeHd — Bpyudy, wnareieM. Hlmakaisky
HAHOCATb TOHKHM IIapoM KiJbKa pasiB Tak, 1mob 3arajbHa TOBLIHHA
NOKDHTTS HE MepeBHUIyBaja NOMYCTHMOI. [Jisi KOXHOI IUMaKJIiBKH:
agnxignocruponbsnoi — 0,1 Mwm, miTpomnakaisga — 0,5, emokcuanoi mic-
gaMH Jo0 2—95, MacasHux i raidraneBnx — 2 MM. [licas BHcHXaHHS
KOXKHOTO Ilapy NOKPHTTA MOBEPXHIO WipyIoTh Af NOKpalleHHs 34el-
JeHHst Mixk mwapamu. Ulaidysanus BUKOHYIOTh BOLOCTIMKOW WIKYDKOIO,
CHJIbHO 3MOYYIOUH NOBEPXHIO BOAOK. [1Jsi MPOMIKHOTO WINAKAIOBAHHS -
3aCTOCOBYIOTh IIKYPKH Ne 8 abo Ne 6, ans ocrarounoro Ne 4 a6o
Ne 5, Haniti va wiidyBaabHUil 6J0K, BArOTOBJAEHHH i3 ByJaKasizamiii-
HOi rymu. HIniQyBauus BHKOHYIOTH BPY4HY DYUHHMH €JeKTDHUHHMH
(13-2102A, V3-2103A) i nueBmatnunumu (PI-1, OTIM-3, OTIM-4)
MalIHHEKAMH.

306Hiuni papbysarsni wiapu HaHOCATH NOBITPSHUM PO3NHJIEHHSM,
Ge3nOBITPSIHAM POSNMNEHHAM i3 HarpiBanusM i 6e3 HHOrO naKogapGo-
BOro Marepiany, POSNUAIOBAHHSM B eNeKTPHUHOMY TOJi BMCOKOi Ha-
npyra (enekrpodapOyBanusa), CTPYMHHHHM OG/JIHBAHHAM 1 3aHYPeHHAM
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I3 QopMyBaHHAM HaHECEHOTO Ha NOBEPXHIO Bnpo()y MOKPHTTS 'y Ce-
penoOBHIlI napH PO3YHHHHKA. -

OcHoBHHM MeTOAOM HAaHeceHHsS .naKoq)apéanx marepiaJiB € mO-
BlTpﬁHe PO3NHUJIEHHS, SIKAM HaHOCHTH Ho 70 % JnakodpapbHuX MmaTepia-:
siB. TIpH bOMY 3aCTOCOBYIOTH YCTAaHOBKY, fika npauioe tak. CrucHyTe
noBiTps i3 pecHBepa .KoMIpecopa IO ILIJNAHTY MOAAETbCA Y MachoBi-
ZOKPEeMJII0BaY, Y SIKOMY OYHINAETbCA Bil BOAM i Macka, i Aaji mo
LLIaHry A0 (pap6oposnuiioBaya, a Mo HUIAHTY 4epe3 PeAyKTOp THCKY

y ¢apGonanipuuii 6ak. I1ix THckoM nosiTps aaxoapbosuit Marepian
npn BigKpHTOMY KpaHi i3 ¢gapbonaniproro 6aka mo Tpy6bui i maanry
migBOAHTbCA A0 (apboposnumoBava. Ilosirpa i nakodapbosuii mare-
pian mogaroTeca y ap6opO3MHIIOBAY OAHOYACHO. JlakodapGosuit Ma-
Tepian npu BHMXOAi i3 comna QapGoposnuaioBaua sycrpiuae cTpymiHb
CTHCHYTOTO MOBITps, NOAPIGHIOETbCS HUM, 3aXOMHOETHCS | HAHOCHTBCS
Ha MOBEPXHIO Y PO3MHJIEHOMY CTaHi.

SIkmo obGcsr pobiT HeBeJHKHH, 3acTOCOBYIOTH (apboposnuioBaui,
y aKux JakoapOHHA MarTepianl NOZAETbCA CHJOK THAXKIHHA i3 He-
BesHKoro 6auka, po3MillleHOro Ha Kopmyci tpapﬁopoannmosaqa

Icnytors ¢papboposnuaosayi i3 BHYTDIlIHIM i 30BHIIIHIM 3MillyBaH-
HAM. ¥ nepwux JakogapGoBuil Mmatepian 3M11Hy€TbCH 3 NOBiTpAM ¥y
KaMmepi nepes pO3NHAIOBAALHUM COMJIOM, B siKHiI o0HiBa KOMIOHEHTH
HAIXOAATE TNiA THCKOM, Y APYrdX — NifBefleHe [0 COMJA CTHUCHYTE
NOBIiTPA 3 BEeJHKOIO IIBHAKICTIO CIPSMOBYETbCS Y KiJIbIEBHA OTBip Mix
maTepiaJbHHM [ MOBITPAHHM COMJIAMH i, 3aXOIUIIOIOYH HABKOJNHIIHE
noBiTpPA, CTBOPIOE PO3piJKeHHS mepel MaTepiasbHHM comioM. SIKicTh
PO3NHJIOBAHHSA y OCTaHHBOMY BHINAJAKy Ho0pa, a’de 36iabLIyeTbes TY-

MaHOYTBOPEHHS.

I1poMHCJI0BICTIO BHTOTOBJSIIOTHCS - (papéoposnu.mosam i3 30BHiHIM
3MimyBaHHaAM Tagux Mapok: KPY-1, KP-20, KP-10-1, CO-72, 3UJL

3anexHO BiJ BeJHUHHH HAMJHIIKOBOTO THCKY <bap6op03rmmoaaqi
6yBaloth cepearsoro (0,25—0,55 MIla) i musskoro (mo 0,15 MIla)
THCKY. BifcTaHp Bil rolOBKM pO3NHJIOBaYa A0 NOBepxHi, o dapbye-
Thesl, AJS NJOCKOTO CTPYMeHsl MOBHHHA CTRHOBHTH 250—350 MM, A7
Kpyriioro ~— He Ginpine 400 mm.

Mo HenoMiKiB NOBITPSHOrO pO3NMHIIOBAYA BilHOCSITBCSA BTPATH Ja-
kopap6uoro Marepiany (20—40 %), HeoGxigHicTh 3acTOoCyBaHHS pPyd-
HOi npali B yMoBaX, MIKiAJHBHX AJf 3A0pOB’'d, i CKJafHoro obJaan-
HaHHA — PO3NHJIOBAJIbHHX KaMep 3 MOTYXKHOI0 ' BeHTHJsMieio i ouHc-
HUMH NPHCTPOAAMH.

[lin wac GesmomiTpaHOrO Q)apéyBaHHﬂ PO3MNHUJIIOBAIbHHE naKocpap6-
HUI MaTepiasJ TOAAETbC HACOCOM Hill BHCOKHM THCKOM J0 CONJA
PO3NHIIOBAYA, ¥ SKOMY HabyBae IUBHAKOCTI, BHINOI 3a KPUTHUHY HpH
IaHifl B'A3KOCTi. MaTeplaJr PO3NHJNOETLCA Y PE3yJIbTaTi NepeTBOPEHHS
noTeHUiaNbHOI eHeprii. piaMHM, fKa 3HAaXOAMTHCA Mif THCKoM 10—
20 Mlla, y xinmermuny npu Buxoni i3 comna ¢apGoposnuiopaya,
Bracainok majiHHg THCKY y cTPyMeHi A0 aTMOC(epHOro 3BiIbHAIOTHCS,
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CHJIM, fIKi HaMaraiTbCs DO3ILIHPHTH NakopapOuuit martepial, Jlerxo-
JleTKa 4YaCTHHAa PO3YHHHWKA BHNAPOBYETbCH i3 36iblIeHASAM 06’EMY
i monpibuioe naropapbuuii matepian. IlpomHcnoBicTio BHITYCKAIOTBCA
ycranosku ®AKEJI-3, BEEP-1 tomo.

. 3acTOCOBYIOTH TAKOXK PO3MHJIOBAHHSA naxmpapéosnx matepianis
miJ BUCOKUM THCKOM (4-—10,0 MIIa) 3 HarpiBaHHAM zio 40—100°C.
Bin warpiBaHHA SHHXKYeTbCSi MOBEPXHEBHA HATsar i B'E3KicTb JaKo-
(apGoBux MaTepiaiiB, 1O Ja€ MOXKJIMBICTb PO3NUMIOBATH Gisbll B'A3KI
jJakodap6Hi Marepianu i OTPHMYBATH NOKPHTTA TOBLUIHHOK 10 25—
30 MKM 3a ONHy TEXHOJIOTiUHY omnepauiw. ‘

Meron crpymurHOro ob6uuBaHHA Nepenbamae oO6iHBaHHA BHPOOY

JakopapOGoBHMH MaTepiajlaMH i3 cHCTeMH conleJl i BHTpHMYBaHHS ¥y
naposifl 30Hi (mapax po3uHHBEHKIB) AJs rpyHTiBKH 8—10 x8B, a8 ema«
Jeii 10—14 xB. KouneHrpanis napis posuyuHHuKiB — 15—20 wr/a.
Y uux ymoBax BHNApOBYBAaHHS DO3YHHHHKIB . YNOBINBHIOETbCH, IO
cnpusie piBHOMipHOMY po3TikaHHIO JakodapGosoro Martepiany mno. mo-
BepXHi i yTBOpeHHIO DIBHOMIPHOTO 3a TOBIIMHOK IOKPHTTH.
*  Mertoa 3aHypeHHsS 3aCTOCOBYIOTh I BHPOGiB, 10 06po6KH mmx
He CTaBJAATHCS BHCOKi BHMOTH. ¥ LBOMY BHNAAKy BHPOOH NOBHICTIO
3aHYpIOIOTE Y BaHHY 3 JlakodapGoBHMH MarepiasiaMH, noTiM BHiIMa-
I0Tb | BUTPHMYIOTh LIS CTiKaHHS HAJJIMIIKY MaTepiady.

®apGyBaHHs B eIEKTPHIHOMY MOJIi BHCOKOI HaNPyr 3aKII09AETHCS

B TOMYy, IO MiXX IBOMa eJIeKTPOAAMH, L0 3HAXOASTHCH MiA HANMpPYroio
{ posmimeHi Ha HesiKifi BiACTaHi ORMH BiJ OIHOrO, CTBODIOETHCSH e€JIEK-
“rpuyHe noJse. OAHHUM i3 eseKTpoliB € Bupib, o dapbyerbed, (Ho3u-
THBHUH 3a3eMJEHHI eJeKTpPOA), a HAPYraM — KOPOHYIOUHH eJeXTpoj
(BeraTuBHHI). ¥ cTBOpeHe MiX HHMMH NOCTifiHe eJeKTpHUHe TOJie BHU-
€OKOi' Hanpyrd BBOAAITH PO3NHJeRU NakodapOuHui Martepias, YacTHH-
KH “ fiKoro, 3apsajKalounch Bif ionisoBaHoro mnoeiTpsa abo KDOMKH
| €JI€KTDPOAY, PYXalThCs MO CHWIOBHX JHHISX eJeKTpHYHOro moas i oci-
Jal0Th Ha 3a3eMJeHOMY BHPOOi, YTBOPIOIOUH HA Horo HoBepxHi piBHO-
MipHe NOKPHTTSL.
, Jas HaHeceHHS MOKPHTTIB y €JEKTPOCTATHYHOMY IOJi BHKODHCTO-
BYIOTh NHeBMaTHuHi, Ge3nositpsani abo BiLLlEHTPOBi eJIeKTPOCTaTHYHI
posnu/oBavi. B eeKTpoCTaTHUHOMY TOJII MOXKHA HAHOCHTH NOKPHTTS
TinbKH i3 JakopapGoBux MaTepiajiB, sKi MalOTh nesHi enekTpodisnu-
Hi BJjacrusocri: nuToMuH 06’emuuii omip (1-106—1.107. OMm- CM)
i nienekrpuuny mponnkuicte 6—10. [Jnsi HagaHHs UHX BAACTHBOCTEH
y JaakodapboBi marepiaJH BBOAATH POSUHHHHKH (P2-1B, P3-2B,
P3-3B Tomwo).

Slkicty QapbysaHua BHpOGiB B e.nex*rpnqnqmy noJli 3aJeXHTh He
TibKH Bill eJEKTPHYHHX BJacTHBOCTedl JakodapGosoro Marepialy,
ajne # Bix HanmpyrH Ha KODOHYIOUHX eJIeKTpolLaX, BiAcTaHi Bil HHX
1o NOBepXHi, 10 (apbyerbesi, NMpHIARATOT Hampyrd Ha eJeKTpojax,
B’13KOCTi .naKoq)ap6osnx matepiadfis, Bosorocti i Temnepatypu y ¢ap-
OyBanabHiic Kamepi. IIpOMHC/OBiCTIO BHIrOTOBJSETHCA CTalliOHapHe :
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. aBTOMATHUHe O6JaIHAHHS, SIKe npauioe npu Hanpysi 100— 140 kB 1
pyude — 30 kB (Y3PLI-4, ¥Y3PLI-5 i ¥I'3P-3)..

Cywinas .naKO(papéoBux NoKpHUTTIB nepepbauae nepeTBOPEHHS Ja-
KodapOHoi nJiBKH y TBepAe NOKpHTTA (ToOTO mpouec MNJAiBKOYTBO-
peHHs).

flpoyec cywinnsa moxua QPO3NIMTHTH Ha 1Ba NepiolH: iHTEHCHBHOrO
BHNIapOBYBAHHf DPO3UMHHHKA i YTBODEHHS NPOCTOPOBHX CTPYKTYp y
peaysibTati XiMIYHHX HpOLECiB OKHCJEHHS, KoHAeHcauil i noaimepH-
3anii.

3anexHo Bix ymoB MarepiaJis, opraHizauii BupoGHHUTBA i BUMOT
JI0 TIOKPHTTS. CYLliHHA MOXKe OyTH OPHPOAHHM (XOJIOAHUM) NOpH TeM-
nepatypi mositpa 18—23°C a6o WITyYyHHM NpH TiABHIIEHHX TeMIle-
parypax. 3a TeNJIOBHM BILIHBOM Ha NOBEPXHIO PO3pPi3HSIOTH KOHBEK-
uifiHu#, Tepmopaliauniiinuil i TepMopalianiiHoO-KOHBeKIifHUE cnoCcO6H.

Ilpr xoHBekuifinoMy cnocofi Temao HeperaeThcs BHPOOY mig vac
6e3nocepeHbOr0 KOHTAKTY IUIBKH (ap6u 3 rapsuuM NOBITPSM, BH-
N2poBYBAHHA DO3UMHHHKIB NOYHHAETHCH 3 NMOBEPXHi MOKPHITH 3 yTBO-
PEHHAM 30BHIlIHBOI TBEPAOI MJIBKH, BHACHILOK 4Or0 YTPYMHIOETHCS .
BHXiJ JIETKHX PEUOBHH i3 HHXKHIX wapis ¢$apbu, mWo MOXKe NPUIBECTH
B0 YTBODEHHS HA MOKPHTTi NOP i TPilKH. Tomy Bupi6 moTpi6HO Ha-
rpiBaTH 3 MaJol IBHAKICTIO AJS piBHOMipHOro BHHapOBYBaHHH pos-
YHHHHKA i3 NOKPUTTH.

TepMopaniauifine cywinHs 3dKJIIOYAETHCS B TOMY, 1O mq)paqepno-
Hi npomeHi 6e3nocepeAHbo HarpiBaloTh BHpi6G -yepes wap ¢apbu i
CYHIiHHI TOKPHTTA NOYHHAETbCA i3 cepenuHu. Bim mnosepxui meraxi
IapH pO3YHHHHKA BiTbHO BHXOAATH uYepe3 piAKHH HIap NOKPHTTS.
HxepesiomM iH(pauepBOHHX pOMeHIB € A3epKajbHi JaMIH PO3Kapio-
BaHHs notyxHictio 250 i 500 Br i tpyGuacri enekrpoHarpisaui. Ho
HeJOJiKiB TepMOpamaumﬂoro crnoco6y BiXHOCATBCS: v

HepiBHOMipHe .BHCHXaHHA MJIiBKH nodaploBaHuX nosepxom: BHPO-
6iB ckaagHOL xompxrypauu BHACJHIJ0K pisHoi BigcraHi no nosepxm‘
reHepaTopa BHNPOMiHIOBAaHHS;

€KOHOMi4YHa HeJOLiJbHiCTb 3aCTOCYBAHHA LBOTO MeTony IUISL JIATHX
BUpOOiB i3 CTiHKaM# TOBILKHOIO NOHaA 30 MM; :

HEMOXJIMBICTh CYWIMTH CBiT/i eMaui, sKi KOBTIIOTH: TiJL BrnBom
iHdpauepBOHHX NPOMEHIB.

TepMmopazianifino-kousekUifRui cnioci6 3aKJII0Y3€ETHCS B TOMY, IO
BUpi6 HarpiBaioTh TepMopaznialiiHHM i KOHBeKIiHHM crmocofaMH, fKi
JO3BOJIIIOTE - IPOBOXHTH rapsiue CYIUiHHS 9K 30BHILIHIX MOBEPXOHb
BUpOOY, ONPOMiHIOBaHHX iHdpauepBOHHUMH IPOMEHSAMH, TaK i HelOCHK-
HHX TOBEPXOHb. U,eﬁ Croci6 3aCTOCOBYIOTh IS CYUIIHHS B ONHIH Kame-
pi Bupob6iB pizHol Komplrypauu i poawmipis. i

Kontpoas akocri saxogapbosux noxpurris. SIKicTb NOKpHTTA oui-
HIOIOTh 3a 30BHIIUH{M BHEOM (6JHCKOM, BHIHMHMH BKJIOUEHHSAMH, XBH-.
JsicricTio Tolto) i ToBmMHOKW nokpHTrTA. JlyXe TOHKA NJiBKa MoOXe
IpONyCKaTH BOJIOTY i rasH,  CHPUAIOYH [E€PeAuaCHOMY DyHHYBAHHIO
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nosepxui. Iyxe ToBcra maiBKa Jierko po3Tpickyerbcs { Bixluaporye-
ThCA. [lns BH3HAUEHHH TOBIUMHH JIaKO(apOOBOrO MOKDHTTA BHKODH-
CTOBYIOTb NPHJIANM, NPHHUMN Al AKMX TPYHTYETbCA Ha 3MiHI CHIH
TSAXKIHEA MarHiTy A0 deppoMarHiTHol miakjAagku (NOBepXHi Herasi);
3aJ1eKHO' BiJl TOBIUMHH HIapy NOKPHTTH.

3. TEXHOJIOTIYHI CNIOCOBY PEMOHTY
(BILZHOBJIEHHSI) LETAJIER

3.1. KIACH®IKALLI CKJAJLOBHUX HACTHH
TEXHOJOTIYHOIO NPOLLECY PEMOHTY -
(BIAHOBJEHHS) DETAJEA

OcHOBHOW0 0c06UBICTIO AedeKTiB, sIKi BUHHKAKTh BHACAIAOK 3HO-
IUyBaHHA, € HeoOXxiAHicTh KoMmneHcalii (BiAHOBJeHHS) 3HOUIEHOro MO-
BepxHeBoro mapy. Ilpu npoMy B 3arajbHOMY BHIAJAKY TeXHOMOTiUHHH
npouec 3a CBOIM NPU3HAYEHHAM NOBHHEH CKJaJaTHCSA 3 TPbOX TEXHO- .
"JIOT{YHHX YaCTHH: KoMNeHcalii (BiIHOBJIEHHS) 3HOLICHOrO MOBepXHe-
BOro [Iapy; BiJHOBJEHHsS PO3MipHO-TOYHOCHHX XapaKTepHCTHK; 3M1u~
HEHHs BiIHOBJEHOrO MOBEPXHEBOIro Iapy.

Ilpu ycyHenni pgedekTiB, He TOB'SI3aHHX 8 TEPTAM, TEXHOJOTiuHI
mpoUecH TaKoXK TOLIVAIOTLCH 3a CBOIM YMOBHHM MPH3HAYCRHAM
(puc. 3.1).

Koxna i3 CK/JI3L0BHX YaCTHH TeXHOJIONiYHOro Mpouecy KAacHpikye-
TbCH 33 TEXHOJOTiYHHMH cnocobamu. HaBeneHi cKkNafoBi 4acTHHH Tex-
HoJioriuHoro Tporecy i BiANOBiAHI 1M crmoco6W BHKOHAHHA yacTiie
BCbOro mMoB’si3aHi Mix cobow, ane Moxe OyTH BapiaHT, KOJAH 3acCTo-
COBYEThCS! TINILKH OJIHa CKJaJoBa YacTHHA NpOLeCY, HATPHKAAA KOM-
meHcalis 3HOCY ONMOPHOro KOTKAa TPaKTopa eJeKTPOLIIAKOBHM HanJaB-
jgennsm. ITocninoBHICTE mepeXoAy TeXHOJOriYHoOro npouecy .Bin oxmiel
floro 4aCTHHH Jo0 APYyroi AJNA NapHHX Aeralel Moxe OyTH pisHOIO.

3.2. PYYHE 3BAPIOBAHHSI | HANJIABJIEHHSA

®dizuko-meraayprifini i TexHonoriuni ocHOBM 3BaploBaHHs. 3saplo-
BAKHAM HA3HBAIOTh TEXHOJOr{iuHHH NpoUEC OJepKAHHA HEPO3HIMHOIOD .
3’enHaHHﬂ TBepAUX MaTepiasiB 4Yepe3 BCTAHOBJCHHS MIMAaTOMHHX
3B’A3K{B MK 3BapIOBaJbHHMH AeTalsMH. Jijis HBOMHIHO aTOMH
MaTeplaJIy oiniel nerani HaGJUSHTH Jo aToMiB/ MaTepiany apyroi
petani Ha BiAcrai mopsaxy 10719 M, ska npnéﬂmsﬂo ZOpiBHIOE Bif-
crani MiX atoMaMH Marepiajy 3BapioBaJbHHX LeTajed. ¥ BHNAfKy
TAKOro HabJMKeHHs 30BHIlIHI eTeKTPOHH aTOMiB YTBOPIOOTh 3arajibHY
(KOJIEKTHBHY) €JIEKTPOHHY CHCTEMY.

Ilpn kimMHaTHiIR TemnepaTypi MeTanu He 3’€IHYIOTHCA HABITh Bm
" CTHCKAHHS " 3HAUHUMH 3YCHIAMH, Y BHIQLE¥—RDHKIAAAHHA 3YCHIIA
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y HeKibKa NeCATKiB TOHH B OKPEMHX KOHTAKTHUX TOUKAX BUHMKA-
I0Tb MiXKaTOMHi 3B'A3KH, aJie micJs 3HIMAaHHA HaBaHTaXeHHA BOHH
PYHHYIOTbCS 3@ PaxyHOK Hil CHJI MPYXHOCTI. YuM Oinbwia maactud-.
HicTh i MeHIIa TBep111CTb MaTeplany, THM HHXKYHHA mrromm«x THCK, 32
SIKOTO MOXKJ/HBe 3'€[HAHHA JeTaJed. '

3araJpHONPUIAHATHM CNOCOGOM SHHXXEHHS TBEpAOCTi i NiABHIIEHHS
njaacTH4YHocTi. € HarpiBaHHa meranay. Ilaa omepxaHHs MinHoro 3Ba-
PIOBAJbHOrO MiBa MeTaJ, HArpiTHH 4O NJIACTHYHOTO CTaHy, OCAAKYIOTh
(nigpaoTh mAacTHUYHOMY HAedOpMYBAaHHIO). SIKIIO TeMmnepaTypy '3Ba-
pIOBAaJIbHUX AeTajiefl NOBECTH 10 TEMIlepaTypH NJABJEHHS, TO NPOIec
NpOoXoAMTh Ge3 ocafKeHHA 32 pPaxyHOK CIIaBjeHHA 06’eMiB posmnas-
JIEHOTO MeTaJy Aetajedl y 3arajbHili 3BapoBasbHill BaHHI.

Takum umHOM, 3a/eXHO BiL cnocoby 36JuKeHHS aTOMIB, 3Bapio-
BaJIbHI IpoLeCH MOXHA PO3MiJIMTH HA 3BAPIOBAHHA MJABJAEHHSM i nna-
CTHUHUM AeOpMYBaHHAM (THCKOM).

Hanaasarenns — pi3HOBHAHICTD ssaploBamm sIKe TIOJSirae B HaHe-
CeHHi Wapy MeTaly Ha NOBEPXHIO JeTali.

3BapOBaHHA | HAIIABJEHHS MeTaliB K.nacmbmye'rbca 3a ¢isHyHH-
MH, TeXHIYHHMH T4 T€XHOJIOTiYHUMH O3HAKaMH.

®isuuHi O0O3HAaKH XapaKTepHsyoTh (opMmy mnixBereHol npu
3BapIOBaHH| Ta HansasJ/]eHHi eHeprii i JO3BOJSIOTh BHIIJIMTH TPH KJa-
CH 3BapIOBAJIbHHX npouecxs

TepMiuHuil, AKuh xapamepnsye"rbca mifBefeHHAM TemIoBol eHepril
(nyroBa, rasoBa, BHCOKOUaCTOTHA, TepMiTHa, eJeKTPOIUJAKOBa, I/1a3-
MOBa, eJIeKTPOHHO npoMeHeBa i nasepHa);

TepMOMexaquHH — NoeAHaHHA NiABeneHHS TemnoBoi i MexaHiuHoi
eHeprii THCKY (eJIeKTPOKOHTaKTHa nudysifina, rasonpecosa, BubYy-
XOM);

MexaHiuHHH — 3 BHKOpHCTaHHHM MexaHiqHOl eneprii (Teprs, yotb-
TpasByKOBOi, XOMOAHOI).

TexHiuHi O3HaKH xapaKTepnsyloTbca -cnocoboM  3axHCTy
30HM 3BapIOBaHHs BiA B3aeMonil 3 oTOuylouHM cepefloBHleM, Gesne-
pepBHicTIO mpouecy i Mexanizanielo nogaui ta nepemmeHHa eJIeKTpo-
Ly BiAHOCHO AeTaJsel.

TexHoJoriuHi 03HaK4 XapakTepH3YIOTb OCOGJHBOCTI Tex-
HOJIOT{YHOTO Hpollecy 3BapioBaHHst (Ayrose, rasobe, NJIasMoBe, Jiazep-

He TOLIO).

[lig uac Bnﬁopy cnocoly BlJ.IHOBJIeHHH zeraJsi HeobxinHO BPaxoBy-
BaTd yMmoBu Ii poboTw, BJacTHBOCTI Marepiajly Ta npouecH, fKi Bin-
GyBaloThes Nifi 9ac YTBOPEHHSA 3BapIOBAJIbHOrO 3’¢JHAHHA.

HaiiBaK/IHBIlIAM,.3 TOUKH 30Dy KiHIeBHX BJaCTHBOCTe# BHpOGY,
e 3MiHa XximiuHoro CKJIaNy, CTPYKTYpH, BJaCTHBOCTeH Ma'repla.ny ze-
tani i piBeHp BHYTpilIHIX Hanpyr Ta Zedopmauii y 3oHi 3’eqnanHs.

Y 3BapioBa/bHOMY 3’€/[HaHHI MOXHa BHAIMHTH TPH 30HH (pHC. 3.2).
Jo I sonm BigHOCSTBCS 30HM IIBa i CNJABJIEHHS, 1€ MeTaJl npu 3BapIo-
BaHHi HArpiTHH A0 TeMNepaTypH N/IaBJCHH:A i snaxoauTees B pigKOMy
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Yeynenns Oepexmi@ Buacaidox swouwyBanHR ) 5
: I
BiOHoBAeHHA [KOMNEHCAYLR) Bidnobrenna ImiunerHs
3nowenaeo nobepxneboeo wapy : posmipno-movioe| | poBepxnebozo
. Hux Xopaxmepuc-, wapy
mux nobepxgms
i i
Haﬂet‘emm wapy Jmita posmipy - Bcmanobnenna Mexanlyna, Tepmiuna {
Mamepieny Voodovoi” nobepxni Godarnrobux enexmpoplisuyral | xiriiko~mepmiv-
{3 Ja0anumu RAGEMUIYHUM demanel ma enexmpoxt- wa 0dpodra,
Bracmubocmamu | 1 deqpoprybannam MiYHa od,aad;m " Hawecenna
. smlunrnbansno-
; {20 nospumms,
' - noBepxrebe
Hanralnesws Posdadannin, "} Bemaradnenns naacmuyre
(dct dudu), gcadwenns, dmynox (Kineus) deapmybanns,
| 2a30meprivt Gumnzybomnm, 3 eaponmobanum MePMOMEXAH{YHT
HanuROBaHHA, enexmpomera- HAMA20M, ma enexinpo-
anexmpoaimuytie | | HivHe Jucadny- CKPYMHUx meﬂax MEXOHLYHA
nokpumms, 8anng 3 paagammodydauum : odpodra
noxpumma noAi- cmanbHol cmpiy-
MepHUMU mamepl- i Ku 3 erexmpo-
anamu,enexmpo- : . KOHMaKmHuM
ic«pooe HOpouly- - nptbapwbarmm .
Sarns ,enexmpoha . .
nikauHA Memafe--
8ux nopowixib

s

i TBepno-pinkomy crani. lla sona xapakrtepusyernbcd 3Mminoio xiMmigHoro -
 ckaapny i 6ynoBH Marepiasy nerani 3a paxyHoK RHOY3ifiHux mpouecis

3 meTajoMm NMPHCAJHOTO MaTepiany, B32eMORIl 3 HaBKOJHIIHIM Cepeno-
BHIIeM, (JIOCOM i 0COBIHBOCTAMH KpHCTadisamii.

II 3ona — TEPMIYHOTO BILIHBY, BKJKYAE 30HH neperpisaus, mepe-
kpucramisauii 1 Binmyckauus. B mifi Temneparypa HarpiBaHHs J0-°
cTaTHA AJAA TPOTiKaHHS (a3oBHX NepeTBOpeHb i pekpucranisanii
ocHoBHoro Merany. XapaKTeDHUM € YTBOPeHHA TapTiBHHX CTPYKTYp
i sixnopizHo CXHJIBHICTB 10 YTBOPEHHS TPillHH, 0COGIHBO mpu 3HAYHO-
My BMicT{ ¥ MeTal BYrJIeWIO { JICTYIOUHX esieMeHTB.

Ha nepudepii niei sonn nie MixxKpucrajsiusa Koposis, saxa npori-
Kae npu yTBODeHHI KapbiniB xpomy Ha mexax 3epeH. CxuapHiCTh 110
BUJiNenHs XPOMY 3HMKYETbCH NpH nonasanm B mpucaanui Apit TuTa-
Hy, HioGii0 i HHpKOHHO

II1 3ona — mMexauiyHoro a6o Tepmomexaﬂlqoro BnJIHBy TeMnepa-
Typa Meraly HEROCTRTHA IJfA HPOTiKaRHHA NpoueciB $asoBhx MepeTso-
penb i pekpucranisanii. BinGysaiotecs sminy, BUKIMKaHI mIaCTHYHOIO .
1 npyskHoO AeOpMauisMH MeTaly mix Rieio BHYTPIWIHIX cual.

Tazope 3BAPIOBAHHA i uannanneuﬂﬂ——ue onuH i3 yuiBepcaibHux
cnocobip peMOHTY JeTaJiefi,. 60 no3BoJAEe oﬁpoﬁ.nﬂm MeTaJlH TOBILH~
'HOIO BiA JAECATHX YaCTOK MiliMerpa xo AecsaTtkiB Minimerpis. I'aso-
3BapIOBaJbHi NPOLIECH, PO3TATHYTI y uaci, Jerko KOHTPOJIOIOTHCA 3Bap-
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Yeynenng depexmiB ne noBasanux i3. snowybannam

[

[ 1 I ]
Bidnobnenns YcyneHHa Bidnabnennn { | Ovuwennn 6id na- §
YLasHacmi degopmayil PYHKULOHAABHUX Kuny, Hazapy,
mamepiany . drnacmubocmeu Kkopo3li’ mowo
- mamepgLany
JBaprobarns, Maacmuyre Tepmiva ma MexaHiymi,
sacmocybanHa Oe@opmybanns, CAENMPONOZ - Ximiyni ma
O/ MBOHUX npabra, mexawdy-} -1 Himwa odpodka eNeKmpoximiyHl
mamepianié xa odpodka, memodu
ma raeld, sacmocybanus odpodxu
NAAKHA, nonEMepHUX
cAgcapHo- mamepiani®
MEXQHIYHE
memodu

3.1. Knacupikauis CKIafoBHX 4aCTHH TeXHOJOri4HOTO NMPOMECY BiXHOBJEHHS (pEMOH-
) Ty) aeranei

3.2. Byaosa 3BapHoro s'eAHaHus: ' c
I —~3onu wBy i conasaenns; 11 —sona Ttepmiu- / 1555
HOro BHAHBY (neperpiBaHHs, nepeKpHcraaizamii 21 -
# sianycky); IIl — 3oma mexamiynoro aGo Tep-
MoMexaHniwnoro suawsy; 1 -— piaxunlt’ ¢cran Mera-
ay; 2 — rtBepaH# craH; 3 — neperpisaHus; 4 — i IIIOOL
HOpMaJizanis (nepekpucranizanis); 5 —— Hemos-
Ha nepexkpucranisaumis; 6 — peKpHcTaaizanisa; b]
7 — crapiung ;
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HHKOM, W10 NO03BOJSIE HaBiTh NMpH BiXHOCHO HU3BKIf foro keadidikaujl
0lePKYBAaTH AOCTATHbO BHCOKY fKicTb miBa. KpiM TOro, BilHOCHO HHM3b-
Ki WIBHAKOCTI HAarpiBaHHA [ 0XOJIOAXKeHHA MeTaJy HiA 4ac 3BapiOBaH-
HSl A03BOJSIIOTh 3MEHIINTH 3BapIOBaJbHi Hanpyry i yHHKHyTH yTBOpeH-
HA TpiluuH.

TasoBe 3BaplOBaHHﬂ naifuacrimme 3aCTOCOBYIOTh [Vl 3BapIOBAHHA
HH3bKO- i CepelHbOBYIJIELeBUX CTajeli TOBWHHOW 10 3 MM (kalinu,
06/IMIIOBAHS, KOXYXH TOmO) i nfm peMmoHTi nerane#f 3 uaByHy i Ko-
JbOPOBHX MeTaliB.

3sapiosasvre ROAYM A. I[}xepenom TelJa 1Js HarpiBaHHA neTanen
fipH ra3oBOMYy 3BapIiOBaHHI € MOJYM’s, YTBODeHe Bif 3ropaHHs cymiumi
rasy 3 KucHem. Jlns 3BapioBaHHS naifyacrime BHKODHCTOBYIOTb aue-
tunen (C,Hy), 3Hauso piame mponak-6yran (C3H8+C4H10) B ocran-
Hi DOKHM BeJHKi yCHiXW JOCATHYTI y BHKOpHCTaHHI BOJHEBO-KHCHEBHX
cyMime.

3BapioBajbHe nonyM sl CRJIajaeThes 3 TPbOX 30H (puc. 3.3). 3ona
«A» (aapo moaym’s) o6mexeHa cBiTJIOO OGOJOHKOIO, Y 30BHILIHBOMY

AB € ABC

L °c

- 3000} 3000
2000 2000 2000
1000 1000 1000|
¢ bit‘b nwlyniv‘ 0 Bitb noaym’s | 0 %Cb nonyM’s
C,H, *1-12 7 C, 23438 7,:—-:;5—0,4
a - 6' : ]

3.3. Byaosa 3BapIOBAJbHOrG HOAYM'S:

8 — aUeTH/NEHO-KHCHEBOTO; O — UPONAHO-KUCHEBOTG, @ — BOAHEBO-KHCHEBOro; A — S1ApO; B — 30Ha
HEMOBHOrO SrOpaHHA; C — 30Ha NOBHOro sropauug; I - AOBKHHAE ﬂ)lpa

wapi fKoi -3ropae ByrJenb, YTBOpeHmHA Mig uac posnapy - Mo.nexyn
nanuBa. 3oHa «B» — BigHOBMIOBaHa, a0 30HA HENOBHOTO 3TOPSAHHAL
Bona cknanaerbcsi 3 OKHCY BYTJIENIO i BOAHIO, YTBOPEHHX Ha mepuiff
craaii ropiuns rasy. Li mpoayktu 3TOPSIHHSA POSKHCJIOOTh PO3MIaBIIe-
HH# MertaJ, BinHiMalouH KHceHb Bin foro okucais. 3o1a «C» — NoBHO-
ro sropsAHHs, (860 Qaken). SlBase co6owo BHAHMHA 06’eM -rasis. ¥ mift
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80Hi BinOyBaeThCs AOropanHs NpOAYKTiB ropinHga 3a paxyﬂox KHCHIO, -
€JKeKToBaHoro 3 noBiTp.

Tpoxu inmra 6yJ.LOBa BOAHEBO-KHCHEBOTO no.nyM s, TOMY AJst KOpeK-
TYBaHHS CK/Iafy MOJYM's 10 BOAHEBO-KHCHEBOI CyMillli IORaiQTh MapH
GeH3HHY y He3HAYHHX KiIBKOCTAX (5——10 %). Takn# cxaan ra3oBoi
Cymiwi NpH3BOAMTL A0 TOTO, IO B nojiyM’i 3oHn «B» nmpaxkTHYHO MO-
BHicTIO BiicyTHs i BianoBinHo He BifOyBaeTbCs PO3KUCJEHHS PO3IJIAB-
JIEHOTQ MeTaly.

MakcumanbHa  TeMIepaTypa  ameTHJEHO-KHCHeBOIO  NOJyM’'s
(3150 °C) 3HauHO BHIA MaKCHMaJbHOi TemnepaTypu mHponaH-OyTaH-
KucheBoro noaym’s (2400 °C). 5k nokasylots HoCHifKeHHS, OPOBeJe-
i 8 XIMECI, makcuMaJjbHa TeMmneparypa BOJHEBO-KHCHEBOTO MOJY-
M’a (3000°C) 6au3bka KO TeMIepaTypH aleTHJIEHO-KHCHEBOTO. .

Big cniBBizHOWIeHHs rasy i KHCHIO Yy ropoouifi cymilii 3aneXuib -
xapakrtep noayM’s. HelirpaJbHe HOJyM'ss XapakTepH3ye€TbCH BiACYT-
HicTIo BiZBHOTO KHCHIO i Byryemio y BimHoBaoBaHifl 30Hi «Bs., s
pisHUX TOpIOUUX- cCyMilledl HefiTpaibHe INOJYM'S HOCATA€TbCA TaKHM
cniBBiaHOMmEHHAM 06’eMiB KucHIO i rasy:

Oy

aleTHJIEHO-KHCHEBE HOAYM'S -— <H = 1—1,2;
2472
. 9 02 . . .
TNpONaH-0yTaH-KUCHEBE NOJIYM's] —. CH o = 3,4 —3,8;
BOXHEBO-KHCHEBE NOJAyM'ss — O = 0,4 — 0,45.

OKHcHe molyM’ss OTPHMYETLCA TIDH 61JII>1HHX 3HaYeHHAX HaBeNeHHX
Bullle criBBifHOWeHb. Take mojiym’ss mMae BHILY TeMIepaTypy, OAHAK
HAIMIIOK KHCHIO CIpHsie OKHCJICHHIO 3anisa. Meran mBa OTpHMyeTbCst
nopucruii i kpuxkui. Tomy B AaHOMY BHIAAKy NOTPiGHO 3aCTOCOBY-
Bath Apit Mapok CB-08I'C i CB-12I'C, ski micrars posxucnmsaqid
Maprasenb i KpeMHiil.

HasyraeuroByBaJsibHe NOJIYM’st XapaKTePH3YETbCA HAAJMHIIKOM ToO-
PIOYOro rasy, 3HHKEHOI0 TeMIepaTypolo i CNpHsie HACHYEHHIO Merany -
IBa BYrJeueMm. - o

Hans 3paproBanns i nanaaejeHHs netaJjell i3 crani, ska Mae MmeH-
we 0,5 % ByrJyewo i KoJAbOPOBHX MeTaJiB, BAKOPUCTOBYIOTh HEATpaJb-
He [OJIyM'st; NIl AeTanefl '3 BHCOKOBYIVIEUEBHX i JleroBanux cranef,
uaBYHY, HANIABJEHHS TBEPAHX CIIABIB — HaByI‘JleubOBYBaJlee [oJy-
M'si; IAS pi3aHHA MeTany — OKHUCHIOBAJbHE.

Ho1~p16no BPaxOBYBATH, MO NpH B3aeMopil posn.naB.nenoro MeTaJqy
i3 3BapIOBaJIbHAM IOJYM’SIM 3MIiHIOETHCS HOroO CKaaL. Kucens, skufi
NOTPaNUB y IIOB, 3HHXKYE HOro MinHiCTh, yAapHy B'sI3KicTh, CTifiKicTb
npotu Koposii. Bomens CIpHSiE€ YTBOPeHHIO TpimuH. A3oT, B3aeMoniio-
YH TPH BHCOKil Temmneparypi 3.3aJisoM, YTBODIOE HIiTPHAW, #iKi HaAa-
10Tb HaNJIaBJIEHOMY MeTaJqy miiBHIIeHOI TBepJOCTi i kpuxKocti. ¥ mpo-
Leci 3BapioBaHHS BHrOpae KpeMHiH, Mapraneub, inmi Jeryloul o6aBxu
MaTepiasy 3BapIOBaHHUX feranefl,
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Hlo6 we 3MiHIOBaBCS CKJAN HAaNJaBJEHOro LIapy, Marepian mpHs
CafgHOro JAPOTY 32 CBOIMH (i3HKO-MexXaHiYHHMH BJIaCTHBOCTAMM i Xi-
MiYHHM CKJAajOM NOBHHEH OyTH TakHM| fiK i Matepian lleTaJLi, aJjie i3
36mbmeuom KiJIbKICTIO JIErKOOKHC/IOBAJbHUX KOMHIOHEHTIB.

" [IpucapnuM MatepianoM aas _3BapIOBAHHA HEBIANOBINAAbHHX CTAJb-
HHX Jerajefi € MajoByrJeneBuii apit tuny Cs-08. Hdas nigsuiieHHs
MeXaHiuHMX BJacTHBoCTeHl i DO3KHCJEHHA MeTaly IiBa BHKOPHCTOBY-
I0Tb HH3bKOJIETOBAHWA KPeMHifi-MapraHueBHCTHii NpHCALHHE ApIT
Cp-08I'C, Cg-10I'C Tomo. [To3uTHBHO BIJAMBae Ha AKICTL HIBa Ha-
ABHICTb y MpHCaJHOMY MaTepiaJi. HiKeslo, XpOMY TOIIO. , -

Ilpy nannav/ieHHi 3HOWEHHX NIOBEPXOHb JeTajell BHKOPHCTOBYIOTH
eqekrpoan Hn-40, Hn-50, Hn-30XI'CA, Hn-50T, Hu-65T Ta {mwni, ski
XO3BOJAIOTL O4EPKATH HannaB.neHuﬁ map 3 BHCOKOIO CrifikicTiO mpo-
TH 3HOWIYBAHHS,

Jl1st 3aXHCTy PO3MNJIABJIEHOrO MeTaJIy BiZ WKiIIHBOrO BILIHBY KHC-
HIO, a30Ty, BORHIO Ta iHIUMX €JeMEHTIB 3aCTOCOBYIOTh (JIOCH. Bouu
YTBODIOIOTh 3 OKHCJaMu MeTaJiB XiMiuni 3’e¢RHaHHA, AKi CIVIHBAIOTL ¥
BUIVISIA HIJIAaKY HA NMOBEPXHIO | 3aXMILAiOTh pinKuii Meran Bil HaCHYeH-'
ug razamu. OCHOBHMMH KoMIoHeHTaMM ¢JIOCiB AJF YOPHHX MeTaJiB
e Gypa Na2B4O7, ABOBYIJIELEBA . copa NaHCO; i Gopua kucaora’
H;3BO,. v

JlAsi Ta30BOro 3BAPIOBAHHA | HANJIABJIEHHA 32CTOCOBYETHCS BiHOC-
HO mpocTe i Henopore obaagHaHHs.

Auernnen onepXKyloTh 6e3nocepemn;o Ha poGoyoMy Mmicui spapio-
BaJbHHKA B AIETHIEHOBOMY reHepaTopi WasxoM B3aeMmonii KapGizy
KaJblilo 3 BoAOI0 a60 30epiraioTh y CheliajlbHHX aleTHAeHOBHX Oa-
JoHax. ¥ CilabChKOrocnoAapCcbkoMy BHPOOGHHUTBI Hafinomdpenimi me-
pecyBHi aueTHeHOBI reHepaTopu npoxaykrusHicTio 0,8—3,2 M3/rox,
tuckoM 0,1—0,15 MIla, HaNlpHKJA/ ACII-1,25, I'BP-1,25M4, THB-1,25
TOLIO.
" Kucenp 36epiraetscs B Gamonax BHCOKOro, THCKY (15—20 MITa)
o6’emom 10—60 a., Iponan-6ytan 36epiraeTscs y 6ajJ0OHax CepeaHbO-
ro tucky (1,6 MIIa) o6’emom 5—50 J1. ot

3uuxeHHA | MIATPUMAaHHS B HeoOXiZHHX MexXkaX Po6QIOro THCKY
rasip 3AifICHIOETHCH 3a JONOMOrCK PA30BHX PeAYKTOPIB (HAampuKAai,
KPP-61 Tom.o)

Ta3 | KuCeHp NOAAIOTLCA MO NLIAHCAX A0 a30BOTO MalbHUKA, B
AKOMY BiAOyBa€rbCs ix aMillyBaHHs i ‘103yBaHHS. Hamnomnpemmi
naJbHMKH MaJgoi '2-04 i cepearpoi I'3-04 i Beankoi I'3-05 motyxuocri,
a TAKOX HAaMJAaBJIOBAaJbHI MaJbHHKH, fKi J03BOJISIOTH NOZABaTH B
30HY HAaTJaBJEHHS rpaHyJIboaam caMO(bmocyloqi nopomtkn  ['H-2,
I'H-3 rouio. .

Jlaisi BOZHEBO-KHCHEBOTO Ta30BOr0 3BapIOBaHHH ofnafHaHHA CKAaks
Hillle, OfHAK lie KOMIEHCYETHCH CYTTEBUM SHHIKEHHAM BHTPAaT Ha Ma-
Tepianu i TpaHCNOPTyBaHHA GaIoOHIB.

BonHeBo-KHCHeBe 3BapiOBajbHe NOJYM'S OTDHMYIOTh NPH CHAJIO~
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BaHHI ragy, SKHA TeHepYIOTb B eNEKTPOJi3gpi Gesnocepeanb0 Ha povO-
MOMY MicIli 3BapiOBa/bHHKA LIJIAXOM PO3KJIA/aHHS BOLH €/CKTPHIHHM
CTPYMOM Ha KHCeHb i BOJEHb.

Hafinopuiftie 3a40BO/LHAIOTh HOTpeGaM CibCHKOrG roCHGAapCcTBa
NOPTATHBHI BOJHEBO-KMCHEBi 3BapiOBajibHi YCTAHOBKH, po3pobneni
y XIMECT (puc. 34). '
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3.4. BoaueBo-KuCHEBA 3BapioBa/ibHa YCTaHOBKa, pospobaena y XIMECT:

1 — nmepeno CTPYMY; 2 — cTarysazsan Gont; 3 ~ ra30R{ACKpEMAIOBAY; 4 — 38TBOP; B ~« 36ara-
uyBay; 6 ~~ naNbHHK

[punnun Ail e.nempomsepa TPYHTYEThLCH HA peaxuu PO3KJIafaHHA
BOJAH Oip Ai€l0 MOCTIAHOrO eNEKTPHUHOrO CTPyMy, SKHHA NPOXOAHTh ue-
pes Jyxuufi eaextpoait. EjexTposisep ckiaagaeTbCs 3 PAAY NoCai-
OBHO BKJIIOYEHUX FEPMETHYHHX NODOXHUH, YTBOPEHHX.  eICKTPOLAMH
Ta YIiNbHIOBAJILHHMH KiTbUAMH. Fepmernzanis wabpaHOro TaKHM 4H-
HOM Takgery 3AIHCHIOETHLCA CTATYBAHHAM IINUJIbLKAMH. BHyTpumm no-
pPOXKHHHA Ta3oBigoKpeMsioBaua i MiXkeaekTpoAHi NMOPOXKHHHH 3anoB-
HIOIOTbCH enekTpoditoM. Jlo KpafiHix eleKrpoiiB eseKTpoJaisepa migBo-
JUTHCA NOCTiHHUM. eNeKTPpHYHUA CTPYM Bin Gacka xusjeHHd. Boaueso-
KHCHeBa CyMIlll, sika YTBOPIOETBCS NPH NPOXOMKEHHI CTPYMy, uepes
OTROPH y BEPXHifi YaCTHHI €JeKTPOLIB NOTpamisie y rasoBiloKpeMiio-
Bay, IOTiM OCYLIYETbCH i uepes 3aTBOP i3GarauyBay NOJZAETHCA A0 3Ba-
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PIOBAaNBHOTO MaJbHHKA. 3aTBOP HeoOXigHuH g 3anobiranus BHOYXY
rasy scepequdi reHepaTopa y BHNAaAKy 3aliMaHHf rasy y LIJaHTax.
36arayysau f03BOJISIE KOPEKTYBATH XapaKTep 3BapIOBAJbLHOIO MOJYM'f
IINSXOM He3HaYHHX HOGABOK A0 BOXHEBO-KHCHeBOI cyMiwi mapis GeH-
3HHY. : ‘
Husbka Bapticth HeoO6XifHMX MarepiaiiB | CIOXKHBaHHSA eNeKTPHY-
Bol eueprii (2—3 xBT-rof) R0380A%0TL OUIKYRATH NOMIKPEHHR UHOTO
BHJY 3BapiOBaHHS y BHPOOHHUTBi i 0C06/HBO Ha CiAbCBKOroCmoAapCh-
KHX PeMOHTHHX NiANPHEMCTBAX.

PexuM rasoBoro 3BaploBaHHs (Hal/aBJ/ieHHS) BH3HAa4YaeThCs Ha-
NpsAMKOM nepeMillieHHsl i KyToM Haxujy naJbHHKa, NOTYyXHicTio i Xa-
paKTepoM noayM’s, AiaMeTpOM NPHUCANHOrO LPOTY.

[pu nisomy cmocolbi 3BapiOBaHHS NaJbHHK NepeMilllyloTh cnpaBa
Ha/liBo, a npucaauufl ApiT — monepeny noaym’s. Llef crmoci6 uafino-
WwipeHimui i 3aCTOCOBYETbCS IJsA HaMJaBJeHHS i 3BapioBaHHA Mare-
piaJjiis Manux ToBmHH (pHC. 3.5).

Hanpkmax , ' Hanpsmox
sbaprobanns . sbaprobanrg
S —— D

AN

AANNNYD

3.5. TasoBe 3BapOBanRBA:
a —aips; © — npane

Ilpu npasomy crnocoBi najbHHK NepeMillyioTh 3JiBa Hampaso, a
npucagHuil ApiT CNinoM 3a manbuHKoM. Lle nossoase mafinosnime Bu-
KOPHCTOBYBATH TEMJG NMOJAyM’s i sBapioBaTu Aeraii TOBIIMHOW O6inb--
me 5—6 mm. KyTr Haxuay najbHHKa (MiX IJIOMIMHOIO 3BaplOBaHOTO
MeTaJjy i BiCCIO Haxuiay najbHHKa) BHGHMPAIOTh 3aJ€XKHO Bij TOBULMHH
aBapioBanux aetaiei (puc. 3.6). UuM Bin Ginbuufi, THM Giabunii Ten-
JIOBMI BIJIHB NOJYM'st HAa JeTaJb. . ‘
[MoTyXuicTp NMOJYM'si XaPaKTEPH3YETbCs TOAMHHOIO BHTPATOI ale-
THIEHY: : oo

, A =kt nm®/rog, ' @3.1)
e k— koepiulent, skui BpaxoBye Martepian 1 cmoci6 3saploBaHHH,
aM3/rox-MM; { — TOBLIHMHA 3BapIOBaHoOl JeTasi, MM. .

Has craai k=100—120, amowminito — 60—100, vaByny — 110—140.

3a BUTPATO0 aueTu/eHy BHOHDAKOTh HOMED HAKOHEYHHKA MaJbHH-
ka. TloryXHuicTb NOJYM's IHIIMX ra3iB BH3HAUaOTL aHajoriyxo. Xa-



pakrep moiayM's (HeHiTpaibHe, OKHCHe, BiJHOBJIOBAaJibHEe) NPHAMAIOThH
3aJI€XHO Bix MaTepiany 3BapleBaHHX AeTaJel.

HiaMeTp npHCAfHOro APOTY BH3HAWAIOTH 3aJeXHO Bix cnocoby
8BapIOBaHHSA 3a (popMysaMu: :

d=0,5¢{+1 — nas aiBoro cnocoGy 3BaplOBaHHS;

d=0,5t+2 — 1715 npaBoro CAOCOBY 3BAPIOBAHHS.

IFazose 3BapoBaHHA ACNINBHO BHKOPUCTOBYBATH At 3BaPIOBAHHA
Reranef Maanx TosuuH. IIpn 36iAbienHi TOBUIMHA HeTaJed cnocmp1-
raeTncs pi3Ke NaAiHHA NPOAYKTHBHOCTI IpOLIECY.

Exnextponpyrose 3sapiosanud i Hangaasaennd. [lig yac enexrponyro-
BOro 3BapIOBAHHA MeTaJ JAeTajeld i MpHCAAHOro APOTY NJAABHTLCA 3a
PaxyHOK Temja enekTpuuHol ayru. I'opinss 3BaproBaJbHOI AYrH Cynpo-
BOJKYETLCS BH/IMEHHAM BeJqukoi KinbKocti Tensa. Temneparypa ayru
Ha oci ii creBna jgocsrae 6000—7500 °C. Bowa 3auaexuTh BiX CHAU
CTpyMy, WO NpHNAJae HAa OAHHHLIO nonepelmoro nepepisy eJIeKTpo-
Iy — uiinsHOCTi CTPYMY.

Has e/IeKTPOYTOBOrO 3BapIOBAHHS MOXHA BHKODHCTOBYBATH 3MiH-
Hul Ta NOCTiAHHH CTPyMH. 3BapioBajbHa Ayra Ha 3MIHHOMY CTPyMi
ropHTh HecTifiko. [as nixBHuIeHHA cTaGibHOCTI I‘OleHS{ Ayr# 36inib-
wyioTh WiAbHICTH cTpyMy. [Ipu 3BapioBaHHI Ha MOCTiHOMY CTpyMi
nyra roputh crabiapno. Ha mosurnBHoMy nosioci BuainseTscs 6aAH3b-
Ko 43 Y% tensa i TeMnepartypa ayru pocsrae 4200 °C, Ha HeraTHBHOMY
nonoci BuAiafetscss 36 % Tensia i TeMmepaTypa 3HAaYHO HHXKYA
(3500 °C).

Towmy, ﬂxmo Heo6XiZHO 36LIbLIATH r.rm6ymy l'IpOIIJIaBJIeHHH neraii,
TO 3BapIOBaHHS BeJAyTh Ha HpsAMift moyApHOCTI (AeTatb MiAKJIIOYAIOTh
0 TO3HTHBHOrO mNoJioca). Jlng 3BapioBaHHs AeTaJjiel, SIKi MaioTb Ma-
Jy TOBUIHHY a6o BHI‘OTOBJIeHi i3 ByrseuneBux i jerosaHux craJed, no-
SHTHBHHA MOJIIOC 3'€AHYIOTH 3 &JIEKTPOAOM (sBopoTHa noasipaicTs). Ilin
yac 3BapiloBaHHs Ha 3MiHHOMY CTPYMi Ha eleKTpoAi i Jlera.m BHJI]JIS{G-
TbCA MPHGIH3HO OZHAKOBA KiJbKIiCTh Tenua.

Cnan nampyru B Rysi Uy Ccknanaerbcsi i3 chiajly Hanpyr#a B soni
garony Uy, croB6a ayrit Ugy i anoguoi o6aacti Ua:

Uy = Uy + Uy + U, 3.2)

Cnaj Hanpyru B aHoauift i katoamifi 06JaCTAX MPAKTHYIHO IHO-
crifinuil.

Cnapg Hanpyru y CTOBGI AyrH nponopuifinuii I A0BXKuHi:

U = kL, 3.3)

Je k— cepemHiit cnan Hampyrd Ha OAMHHUIO KOBXKHHH ,uym, B/muM;
L — nosxuna ayru, MM.

Jas craNbHEX eNeKTpOoAiB Moxe 6yTH npnnnmo-
U, +U,~ 12,

Uy=12+4+2+4=18 B.

k=2 L=4, roni



A L L i i '
y 0 00 20 300 40 500 IA
3.6. 3anexuicTs KyTa HAXHNY MYHAWTY-  3.7. SopHimm{ (BOABT-aMmepRi) xapakTe-
Ka 3BAPIOBANBHOTO NANBHUKA BIN TOB-  PHCTHKE IKeDeN KWBJEHHS SBApIOBaJbHOT

HIHHA 3BAPIOBAHOr0 MeETary . JLYTH:

1 — Kpyronanawda; 2 — OoJOrofiafaoda; 3 -
XKOpCTKE

. Ilpu sBaproBanHi CTa/JbHEM €J1eKTPOJOM nyra cTifiko ropmb npu
aanpysi 18—28 B, ase pas 36yIxKeHHS AyrH NOTPi6Ha Gilbi BHCOKA
Hanpyra. lle nosiCHIOETbCS THM, IO B NOYATKOBKA MOMEHT NOBiTPsinuH
NPOMIKOK Iie HENLOCTAaTHLO Harplmﬁ i HeoOXiAHO HajaTH eNeKTPOHAM
BeJHKOI mBHAKOCTi ANa ionizauiis atomis rasosoro npomixky. Has
HaliflHoro sanaJjioBaHHA AYrd notpi6ua wmanpyra 30—40 B. Kpim To-
ro, y mpoueci 3BapioBaHHs HeoOxifHO 3abesneunTn crajicre 3sapilo-
BaJIbHOrO CTPYMY HpPM KOJHBaHHAX HNOBXKHHH AYTH, a8 NPH KOPOTKOMY
3aMHKaHHi CTPYM HE MOBHHEH NepeBHUlYBaTH poGouuit Ginpm 9K y
1,5 pasa. ,

TaxkuM 4HHOM, AJIst XKHBJIEHHS 3BapIOBaJbHOI ,ayru HafiGiab nig-
XOAUTHL IKepeso CTPyMy 3 KPYyTOnajsdiouoto 30BHIIIHLOIO (BOJbT-aM-
IEPHOI0) XapaKTePHCTHKOIO (puc. 3.7). 30BHilIHS XapaKTePHCTHKA —
e 3ajexHicTh MIXX HaHpyrolo Ha 3aTHCKayax [xKepeJaa KHBJICHHS i
CTPYMOM,

PospismioioTh KpyTonajaouy, rxonoronanaroqy, KOPCTKY i 3pocm-
04y XapaKTepHCTHKH. g

JKuBaennst AyrH 3MiHHHM CTPYMOM 3AiACHIOETBCA BiXl 3BapioBaJibe
'HEX TpancdopMaTopis i3 MiABHINEHMM MArHITHUM DO3CIIOBAHHAM.

Peryaioote CTpyM MarHiTHHM IIYHTOM rany CTII- 250 i CTII-300
abo nepemimennsam o6motok Trny TJH-306Y2 i TAM-317V2. H(mmpen-
HIO 3BapIOBAaJLHUX TPAHCHOPMATOPIB CHPHAIOTH NPOCTOTA KOHCprKuu,
HaJifiHiCTh, HA3bKA BapTiCTh, HEBEJIHKI rabaputd i Maca,
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I:xepena KUBJEHHA\TOCTIRHOrO CTpYMY JO3BOJISIIOTH . OTPHMATH
mos 6isbLu BHCOKOI SIKOC?i, aJe BOHH CKJaAHilli, fopori i MeHII Ha--
ersopioBaui  (I1J1- 305y2 IAa-502Y¥2,
HCO 300- 23(2, CF -500-1¥3/Tomo) siBasiots coboio e/ICKTPHUHY Ma-
TOVHY; AKd 00 €AHyE B Ofie Hije TpHDasHHIl ACHHXPOHHHH eJIeKTpO-
JABHTYH i reHepaTop MOCTiHOIO CTPYMY.

[ 3papioBaHHs B NOJbOBHX YMOBAaX 3aCTOCOBYIOTb 3BapioBaJlbHi
arperarty LQ,A3OBN1 -AL1-304¥1 -311 TOMLLO), 3MOHTOBA-
i na npuueni. IeHepaTop MOCTIfHOrG CTPYMY TaKOTro 3BaPIOBANBHOTO
arperary npmaonm ca B ,00epTaHHs HABHIYHOM BHYTPIIUHBOTO 3ro-
paHH4d. I €( 1

OcrapniM juacom Bce Gmbme BHKODHCTOBYIOTb 3BapiOBajbHi BH-
npAMaAYi (B,El -201¥3, B-306¥3, BC-300 To1o).

-GnenjanizoBani  axepena . xuBaemns  (YIAT-301, VYIT-501,
BY-305 BIOY-505, ¥I1C-301, TPH-300[ Tomio) HOAATKOBO YKOM-
NIJIEKTOBaH| e/eKTPOHHUM OGJafZHAHHAM, fKe DO3MIUPIOE TEXHOJOTiuHi
MOXKJIHBOCTI 1 CrIpHsi€ MiABHIIEHHIO fKocti 3BapioBauHd. llupoxko Bu-
KOPHCTOBYIOTh OCLHHUJSATOPH, IMIYyJbCHi crabini3aTopH ropiHHA AYTH,
npucTpol AAs TJIABHOTO 3HMIKEHHS 3BAPIOBAJBHOrO CTPYMy B KiHIi
3BapIOBaHHS, PELYJAATOPH CTPYMY i HANpyry TOIIO.

Slkicts HansaBjeHoro Merajly Ta NPOAYKTHBHICTH Opouecy spapio-
BaHHS i HanJaBJeHHS y GiNbLIOCTI BHNAAKIB BH3HAYAKTLCA MaTepia- -
JIOM eJIEKTPoAiB Ta ix nokpurrd. s pywHoro AyrosOro 3BaploBaHHM
Hafiyacrinie BHKOPUCTOBYIOTb [1JlaBKi €JeKTPOJLH, BUTOTOBJEH] i3 cTah-
HOr0 ApOTYy AROBXHHOW 350—400 MM, Ha NOBEpPXHIO AKOrO HAaHECEHO
noxpurTa (o6maska). 3a NPH3HAYEHHAM MOKPUTTA €JeKTPOLIB AiNATh-
¢ Ha crabinisyioui (ToHkKi) Ta axicHi (ToBCTi). B

.Crabinisytodi NOKPHTTS MICTATb PEYOBHHH, aTOMH SIKHX Jerko foni-
SYIOTbCH, YHM TOJErIYOTh 36y/OKeHHs | MIATPUMYIOTH CTifike ropiH-
HS [yrH. Hainowupenimre crabinizyoue MOKPUTTA, sike MicTutbh 80 %
kpeiian i 20 % pigkoro ckaa. Hoxpm"m HAHBOCHTBCS Ha APIT TOBIH-
Hot0-0,1—0,3 MuM.

ﬂmcm HNOKDHTTA MICTATH: _

' rasoyTBopIOBaJbHi 406aBKH (KpoxMaJb, XapuoBe i JepeBHe Goporil-
HO, IEKCTPHH TOLLO), AKi 3anobiraloTh B3a€MOAil PO3NJaBAECHOrO MeTa-
ay i3 nositpsam. I1p# ropinni Ayru i pedoBHHH 3rOpalTb, YTBOPIOIOYH
Bymexucnnﬁ ras Ta OKHC ByrJjewio, fAKi BHTUCKAIOTL NMOBiTPA i3 30HH
ropiuHs AYTH;

LI1aKOYTBOPIOBAJIbHI N062BKH (THTaHOBHH KOHIEHTpaT, Mapranue-r
Ba pyAa, NOJBOBHI WINAT, KBApL, MPaMop TOIIO) y NPOLECi 3BapioBaH-
Hs yTBOPIOIOT MIIAK, SKHH i30J110€ NOBEPXHIO PO3MIaBJIEHOTO MeTaJy
BiL TOBITPA i CupHsi€ NOBIABHILIOMY OXOMONXKEHHIO i BUXOAY PO3uHHe-
HHX y pO3MJIasi MeTany rasis;

PO3KHCIIOBAJIBH] i .neryrorn Ro6aBKu " ((pepoMapranens, ¢epocui-
uit, peporuran TOLIO), fKi, 3’€IAHYIOUHCh 3 OKHCJIAMH, HIO NOTpanHJIHA
y poanJaBJeHHH MeTall, YTBOPIOIOTh AETKOIIABKI IJaKH, AKi CniHBa-

ot




10Tb HA MOBEPXHIO WBa. 3a paxyHOK JeryoIHx no6aBoK LBy HAAAIO-
ThCsi NEBHi BJACTHBOCTI; ‘ )
crabiniayrodi peuoBHHH (coa, DOTEIL, ABOOKHC THTaHy TOLIO) uiA-
BHIIYIOTb CTIHKICTh rOpilHS AYTH. g
- Jlo6aBKH, AKi BXOAATbL A0 CKJaAy fKiCHOrO MOKPHTTH, 3MINIYIOTh
i3 piakuM CKJIOM i HAHOCATH HA eNEKTPOAHHH APIT WIApOM TOBUIMHOIO
1—3 MM, .
EnexTponu aisi 3BaploBanHs { HanjaBJeHHS CTajgi MalOTh yMOBHI
NO3HAYeHHS, AKi NO3BOJSOTH OTPUMATH inpopmalin npo ix npusua-
YeHHsI, peXXUM 3BAPIOBAHNHA | XaPAKTePUCTUKH Meraay mBa (puc. 3.8).

Dpu3navenns : ) i fpyna
Qiavemp, MM — Y- dna xancmpykuiukux cmanet .64 600 Mita 3a SKkicmw uzomobnenns
1 - 0ns neeoBanux korcrmpyxgianux cmased, | 2 Buwe
Gg> 600 Mila 3 ¥ Bumozu
T- 089 mennocmitkux nezolanux cmased -
Maok. B- dra Gucoxoneegbarux cmased
oK H- 0ns wanabems ) TOCT Ha mapryBanus l
ToBwura noxpumma; FOCT na esnexmpodu
Tun . M-marke, [B-mobeme dawgeo muny ado TY

C - cepedue, I-acodnubo mabeme, ‘wo mapKy erexmpodil

3464 - YOHU ~13/45-40-Y/12
E432(5)-610

rocT 9466-75, rocT 9467-75

{ndexcu xapakmepuc- . 4""3;;’(’””‘ npocmopote Mubnenns dyeu
uK Memany wod RONOMEMR : T -
n v 1.8ci nonomenna ‘ i ”M%/t:(:%c%’:””'
2.Kpim Bepmurxamnozo 3Bepry Buu3 Y ot -1
3 Kpim Bepmuransioze Bepry Brus xon0cmozo | Y05\ o, 1380POT
i cmensobozo xo0y | Axa Ha,
14 Timku HUMHE Irminnud -
- cmpym re
- 100mocolyeTeR] = -
: Bud noxpummsa: 508 ﬁ# ' 2 3
A-rxucne  P-pymunobe [fl-imui 2 4
&-ocobne  U-yeawnoswe  (y noxpummi dinbwe 207, 3anisnpeo 08 H
i nopowny, ) 908 7 8 9

8.8. YMoBHi no3HaueHHs NOKPHTHX €NCKTPOAiB s 3BaploBaHHA i HalnaBiaeHHs cTani

THD eqeKTPOAY AJis 3BapIOBAaHHA BKJOYae JjiTepy O 3 JBO3HAUHOWO
yudpoio yepes gedic (nudpa BKasye Ha MilHiCTh 3BapPIOBAJbHOrO LIBA
Ha poatar y Kr/Mm?%, 6ykBa A B KiHIi— Ha miABuilleHY IIaCTAYHICTB
HANJaBJIEHOTO MeTaJdy). :

THI eneKTPORY AN -HaNAaBAeHHS BKAOYae Aitepy JH — enexTpos
panjasiaoBaapnii. Hactynui aitepn i nudpu xapakTepusyioTs XiMids
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HHI CK/Iaj HamiIaBjeHoro Merany, %, ocranHs uudpa — MiuuicTs Ha-
IJaBieHoro wmapy 3a Pokeenom  (Hanpukaaz -~ 3H-18T4-35,
3H-Y30X25PC21-60 Towo).

- KoxHoMy THIIy elIeKTPOAY BiAmoBigae Kijibka Mapok. MapKa eneK-
TPOAY XapaKTEPH3YETbCA CKJAAAOM MOKPHTTH, MAPKOK eJNeKTPOLHOro
CTepKHsl, TEXHOJOriYHHMH BJIACTHUBOCTSIMH 1 BJACTHBOCTAMM MeTany
mBa.” '

3a TOBIIMHOIO NOKPUTTS €JNeKTPOAH PO3NOALIAIOTLCA HA 4 rpynH
3a/leXHO BiA BiaHoWieHHs AlaMerpa eaexkrpoly D 1o xiametpa esex-
TpojHoro apoty d. Touki — D/d<1,2, cepenni — D/d=1, 2—1 4, ToBC-
Ti — D{d=1,45—1,8i ocobauso Toscti D/d>1.8.

BHOycKalTh NMOKPHUTTH WIECTH BUAIB: ‘

KUCJi — BMIIIYIOTh OKCHA 3aji3a, Maprasumio, KpeMuil, THTAHY.
3BapioBaHHs TAKHMH eJeKTPOAAMH BeAyTh Ha [OCTiliHOMY i 3MiHHOMY
CTpyMi;

OCHOBHI — MiCT4Tb QJTopncmu Kaaplili i kKapboHaT KaJeuilo. 3Ba-
pPIOBaHHA BeJyTh HA MNOCTiliHOMY cTpyMi 3BopoTHOI moaspHOcTi. Me-
Taj 1B M2€ MaJy CXHJILHICTb A0 YTBOPEHHS TPilllHH, TOMY Taki no-
KPUTTA 4YacTo BHKOpKCTOBYIOTb oas SBap}.OBaHHﬁ jetanefl BEJMKHX
TOBLIHH;

eJII0/I03Hi — 3aCTOCOBYIOTHCS AAst 3Bapm3aﬂﬂﬂ retadeh Ma.rmx
TOBIUHH Ha 3MIHHOMY CTpyMi;

pyTuaoBi — KpiM iHUIKX, BMILLYIOTH OKHC _THTaHy. Enempo;m 3 Ta-
KHM TOKDHTTSAM BiAPi3HAIOTbCS BHCOKOM CTIAKICTIO _TOpiHHA AYTH K
Ha NOCTiHOMY, TaK i Ha 3MiHHOMY CTPyMi.

ITig gac Bubopy THNY eleKTpoay HeoOXiAHO BPAXOBYBATH BJIACTH-
Bocri Meraay HiBa, raubuny NponJasJieHHs MeTasdy, UPOCTOPOBe NOJO-
JeHHA 1IBa, ririeHiyHi XapakTepUCTHKH EJIEKTpOlIiB TolO (AHB.
puc. 3.8). ‘

Hiamerp emextpory 3a/1eKHTh Bif TOBHIHHH i IPOCTOPOBOro M0JI0-
¥EHHsi 3BapIOBAHO] MOBEPXHi.

KoxnoMy AiaMeTpy efeKTpoay d BiAnoBijgae mesHUi AianasoH 3Ba-
piosanbHoro- crpymy [. Kopucrywouuncs sanexuictio [=(2046d)d,
MOXHA BH3HAYHTH CePeJHE 3HAYEHHS CTPyMy. 3HHXKEHHsS 3BapioBajib-
HOTrO CTPyMY NPH3BOAUTL A0 NOpyHIeHHR .CTabiAbHOCTI ropiHHS AyrH, a
36i/bIIEHHST — 0 MNEePEerpiBaHH  eJeKTPOAy, NOraHoro ¢opMysauHs
1WBa, po3OPH3KYBAHHSA 1 yrapy HanJasJIOBaHOTO MeTaJy. ~

[[Jm 3BapIOBAHHS HEOOXiAHO BUKODHCTOBYBATH €NEKTPOAH MOXKJH-
Bo 6i/bIIOi TOBIIHHH, OCKIJIbKH NPH LLOMY 361JIbLHy€TbCH NPOAYKTHB-
wicrs mpaui i rau6nda nponuasacHus ferani. Hannasaaty X, wasna-
KH, AOUIMbHO eNeKTPOAaMH MaJjioro AiaMerpa, 1006 3MEHIIHTH Harpi-
BaHHS HANJAaBJIOBAHOI KeTaJ.

Hanpuknan, npy BHKOHAHHI CTHKOBHX WIBIB y HHXHBOMY IPOCTOPO-
BOMY TOJIOXKEHHI AJa Bubopy AiaMerpa enekTpoaAy d i 3BapioBaJbHOrO
cTpyMmy I 3a/eXHO BiJ TOBIUMHH 3BapIOBAHOI'O METAJy S MOXHa CKO-
pucratuca omorpamoro (puc. 3.9). '
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3.9, Homorpama . ais BuW3WaueRWR niamerpa enekTpoay L, i BeawdHHH 3BapiOBalb-
noro crpymy I, nia wac apapioBaHHA CTajed y HHXHBOMY NPOCTOPOBOMY NOMOMEH: .
ui (d — TOBILKHa 3BapioBaHOl cTadi) .

Ha saxkicTe wBa CyTTeBo BNAmBae A0BXHHa Ayrd. Hopmaabuorio
BBaXKaeThca Ayra Aosxuuoio 0,5—1,2 alamerpa enektpony. :
Oco6HBOCTI 3BAPIOBAHHA | HANAABACHHA 4aBYWHUX Aeraneh. 3pa-
pIOBaHHA YaByHy Mae neBHi TpyaHouli, nos’s3aui 3 BiA6iMIOBaHHAM
MeTaJy B HABKOJIOWIOBHif 30HI, piskuM nepexosom mia 9dac Harpisas-
HS 3 TBePAOrO CTany y pilkufi, MOXARBICTIO yTBOpenns TpiuH.
[Tpu WBHAKOMY OXGIOMKEHHi po3naaBjaeHoro abo Harpiroro o’
temnepatypu sume 750 °C ciporo uasyHy rpadir serko nepexoiuthb
y uementdr (FezC), cipuii waByn sinGinioerscs, cTae TBEPAHM, KPHX-
KUM, DOrano niAAaeThes MexaHiunifi o6pobui. ~ :

. BigcyTHicTh nepexizHOro NJaCTHYHOrO CTaHy 4aByHy fig 2ac Hd-
rpipanns 4O TeMIepaTypu NAaBienHs DPU3BOAMTE 4O TOro, WO MeTal
i3 TBepHOrO CTaHy Biapasy nepexoauTs y piaxuii. ToMy 3BapioBaibHi
NIOBepXHi YaBYHHHX JeTaJjiell NOBUHBI PO3MillyBaTHCh CTPOrO MOPH3OH- .
TaJbHO. :

BigcyTnicTs nUIOmMHE TeKyyocTi i HH3bKAa Mexka MiLHOCT] YaByHY
Ha pO3TAT NPH3BOAATH KO YTBOPeHHs TPIlllHH Y HaBKOJIOWOBHIH 30HI
Kpim Toro, npu 3BapIORAaHHI BATOPAIOTh ByrJelb i KpeMuifi, ToMy '
YTBOPIOETBCA BEJIHKA KiMBLKICTb rasip”i INJaKOBHX 3'€lHAHb, AKI HE
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- BCTHraloTh BHAIIHTHCA 3 po3niabjeyoro Meraay. lllos orpumyrots Yo-
PHCTHM i 3a6pyJHEHHM HeMeTaJiuHMMy BK/IOYeHHAMH. Ilpu BusHave-
Hi MeToAy nJiapjieHHs BPaxOBYIOTb HeoOXigHiCTh MexaHigHol 06pOOKH
1IBa Mic/s 3BaplOBaHHs], BUMOrH N0 INiJbHOCTI LIBA, yMOBH POGOTH He-
Tali TOwQ. - _ ‘ L :

Tapsiue 3BaploOBaHHs A03BOJISIE OJEPHKATH OB BHCOKOI AKOCTI,
KUl .32 CBOIMH BJIACTHBOCTAMH NMPAaKTUYHO HE MOCTYNAEThCA Marepia-
ay perani. Jeranb nepej 3BaploBaHHAM HarpiBawoTh a0 600—650 °C
3i wsuakictio 1600° na roauny. Ilicaa 3papioBaHHA a60 HalvaBJeHHS
HeTajb_3HOBY KJIaAyTh Y Mid i OXONOMXKYIOTb Pa3oM 3 Hew alo X Y
crelniaJpHUX TEpMOCAX. ' '

- Ta3oBe 3paplOBaHHs YaBYHY BelyTh YaBYHHHMH JpOTaMH Mapku A
i B niamerpom 6—8 MM. [insa sMeHnilleHHs1 BUTOPaHHS BYIJIELJO 3BApIO-
I0Tb HeATPaJbHUM 260 BiAHOBJIOIOYHM MOJYM'sIM.

Ilasi rapsivoro eJeKTPOAYroBOr0 3BapIOBaHHA BHKOPHCTOBYIOTb
enektpony OMU-1, ski cknajsaroTeest i3 yaByHy Mapkda b, i mainors
crnenianbHy rpadiTH3oBaHy o6MasKy. 3BapioloTh Ha MNOCTiHHOMY cTpy-
Mi 3BOpOTHOI NOAAPHOCTI KOPOTKMMH BasukKaMH (25—30 mm).

[Monepenne ninirpisannsa Aerasi sabesneuye AOCTATHIO rpaditusa-
uilo uaByHy y 30Hi 3BaploBaHHA I" 3anobirae 3'ABjenHio Tpimud. Ase
s BeaukoraGapHTHHX AeraJqefl BOHO NoTpebye crnemiaanHoro obman-’
HaHHA, BeJHKHX 3atpar eneprii. Ilix uvac HarpiBaHHs MOXJHBE KO-
nobaends Aerajeli, TOMY iHKOAW 3aCTOCOBYIOTH MiClese nomepefHe mi-
_airpisanns peraneft 1o 300—400 °C. _ o :

Hafinowupenime X0JI01He 3BAPIOBAHHA 9aBYHY, pin qac AKOro 3a-
CTOCOBYIOTL CHeliaJbHI TexHoJoriuni npuiioMu i eJeKTpoaH, AKi 3amo-
6iraiotTh Bia6iMOBAHHIO 9aBYyHy. 3 MeTOI0 3MeHLIEHHS HarpiBaHusa ne-
Tajii i BWrOpaHHA BYIJEII0 T2 KPEMHiI0 3BaplOBaHH$ BEAYTb Ha NO-
CTifiHOoMy CTpyMi OGepHeHOI NOJSPHOCTI ejleKTPOAaMH NiaMeTpoM 2—
4 mMM. Y [bOMY BHIAAKYy BCTAHOBJMOIOTh NOHHAKEHY BENIHYHHY CTPyMY
(I=25—30d).. :

3apapioBafHs TPilllHH BHKOHYIOTb METO/IOM <«BiANAaJIIOBAHHX» BaJH-
Kin (puc. 3.10) 3a n0NOMOrow CTaJbHHX MaJIOBYTJIENEBHX €JEKTPOJiB
(nanpuraan E-34 3-kpeiigosow o6-
Ma3kow a6o enexktpomamu YOHMU
13/55). Kpai Tpimunu o6pobasioTh
min-kyrom 90°. ITicas makaanaus
KODOTKOro BaJHdKa Bigpasy K Ha
HbOTO HAKJAAJa0Thb APYTHA BAJIHK,
AKHH BigmaJioe mepluu#h, i Tak Ao
TOBHOIG 3allQBHEHHS. 06p00Ji0Ba-
noi ninsuku. Ilig wac «Biama,o-

1.'@

% 3.10. 3BapioBaHHs UaBYHHHX feTanefl Me-
//1’ 123\ TOJAOM BiANAMOBAJBHHX BadHKiB:
ol a, 6 — nocninoBHiCTb HakMapgaHHR BiAnoBigHO

6 BifnanioBaAbHEX | 83'e/HYBaJbHHX BaJHKin
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BaHHSA» UEMEHTHT PO3MajlaeThCs, a 3arapTOBaHA YACTHHA 1B Biamyc-
Kaerbes | HOpMa.ﬂlsyeTbCH Meran wBa cTae HeHampyXeHHM i naa-
CTHYHHM.

Has YaBYHHHX JeTalJedl i3 TOBCTHMH CTIHKaMu 3 MeTOI0 36iblen-
H MILHOCTi 3BapioBaJbHOrO 3'€AHAHHS 3aCTOCOBYIOTh Pisni mixcuao-
BaJIbHi eNeMeHTH — LINHJAbKH, 60JTH 260 CKOGH, BHIOTOBJNEHI 3 MaJo-
BYTJICNeBOI CraJi. 3Baplosamm NOYHHAIOTh HABKOJO IiACHIIOBAJLHOrO
eJeMeHTd, a 0oTiM HaKJIalalTh «anamoxsa.nbm» BaJHKA N0~ Bcu?x
MOBXKHHI TPILIUHH.

Ho6pi pesynbTaTH Aae 3BAPIOBAHHA BHCOKOMILHOTO UaBYHY eJieK-
TponaMu Ha ockoBi sikeaio [TAHY-11, TAHY-12, IIU-3A. Wlos onep-
XKYIOTb MIACTHYHUH, AOCTATHBHO Mmmm Ges Tpimun, nop. Bin notpe
06pobasieThCs.

Koau He norpibHa BHCOKa Mmﬂicrb 1IBa, 3BapIOKTh MixHO-3a/i3-
nuMu (O3Y-2) abo MinHo-HiKeseBUMH eNeKTPonaMH (MHLI 2, CTepK-
Hi SKHX BHUTOTOBJIEHI 3 MOHEJb- MeTany——28 % wmini i 65 % HlKeJHO
Ta in.).

B okpeMux BuIankax BHKOPHCTOBYIOThCS i imul crnoco6u 3BapIoO-
BaHHS YaBYHHHX feTaJef.

3sapiosanns aaoMinilo i fioro cnaasis. AmoMinilt i foro cnsasn
JIEFKO OKHCJI0I0THLCH -Ha nosiTpi TOMY MOBePXHi JeTajied 3aBXKIKM No-
KpuTi minpHolo i MillHOIO TJIBKOIO OKCHAY aJIIOMiHilO, TeMAepaTypa
naasJenns skoro (2050 °C) wabaraTo mepesuinye TeMnepaTypy mJas-
nennsi aqnoMminifo (650 °C). Tlin wac HarpiBaHHs #eTani MeraJs posnJyas-
JAETBCS NiAl OKHCHOIO MJIiBKOIO. Kpim Toro, koediuient po3LIHpeHHs
aJqOMiH{lo y ABa pasy, a TeNJONPOBIAHICTb Yy TPH Pa3K BHILI, HiX y
craqi. ToMy npu 3BapioBaHui NeTani MeTaJsl NpOrpiBaeThCA HaBiTH Ha
3HauHill BiAcTami Big Micus 3BapiOBaHHS, WO NPHU3BOAHUTH A0 BHHHK-
HeHHs 3HauHuX Aedopmauift. IIpouec 3sapoBaHHS .YCKAAMHIOETLCA BH-
COKOIO PIAKOTEeKydYiCTio MeTatJy i THM, 1o Nepexin i3 TBeploro crany
B piAKHi He CympOBOAXKYETbCs 3MiHOW0 Koabopy aerani. lnak; sxui
YTBODIOETbCS MDY JeAKHX BUAAX 3BaPIOBAHHA, Mae LLIbHICTH 6i.nbmy,
HiX po3naaBfeHdfi ajioMidili, TOMy BiH He €HJHBae Ha NOBEPXHIO |
3a0pynHioe 3BaplOBaJbHHUI LIOB,

l'asoBe 3BapioBaHHsl avlOMiHi€BUX JeTaJell BeleTbCs 32 AOTIOMOroI0-
aTOMIHI€BOTO OPHCAAHOrO APOTY, MOKPHTOTO ‘TOHKHM IIapoM €Jrocy
A®-4A, AH-4A, AH-A201 a6o X HemOKPHTHM JPOTOM, , ONYCKAIOuH me-
pioauuHO Harpituit #oro Kitels y daroc.

AmoMiHieBo-KpeMHieni cnjiasd (CHIAYMiHA) 3BapiolOTh ra3oBHM MO-
aym’sM 6e3 ¢aocy. OKHCHy NJiBKY B HbOMy BHDAAKY BHIAAAAIOTh
CTaJbHHAMH raukaMu. PosniaBieHu?i MeTal, YTPHMYIOTb Bill po3TiKaH-
HS CTaJILHEMH a60 TVIHHAHUMH HAK/IagKaMH.

EnekrpoayroBe 3BaploBaHHS YHCTOrC aJiOMiHil0 i cmiaBiB Tany
A6, ALO, AJll BHKOHYETBCS €NIeKTPOLAMHU O3A-1, A®-1 abo AdD-4,
a amoMini€BO-KpeMHieBUX CNUIaBiB THTY AMuy, AMI‘ AJ1-9 Tompo —
enexrponamu O3A-2.
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3BapiotoTs Ha noctifinoMy cTpymi o6epHeHoi MOJSPHOCTI KOPOTKOIO
Ayroio. Cn.ny 3de}OBaJIbHOI‘0 cTpyMy | MOXHa BH3HA4HTH 32 PopMmy-
Joio: , I =40d, , (3.4)
Je d — ndiaMeTp elIeKTPOXY, MM. ’

s sMenlienHs Xo0/00MeHHA - sano6iranss yTBopeHmo TpiliKH
meraJi mepej 3BapioBaHHAM nimirpiBaiots no 200—350 °C.

3apas nowmmHpeHe eJeKTPOAYrOBe 3BaplOBAHHA aJIOMiHIIO HenJas-
KHM eJIEKTPOJAOM y CepeJOBHUINI iHepTHOro rasy — aprony. I1pucagumit
ajioMiHieBUH ApPiT BBOASITL B AYIY, fKa IOPHTb Mi¥ HENJaBKHM BOJIb-,
&pamMoBHM eJeKTPOAOM i AeTasylo. 3BapiOBaHHsS MOXKHA BeCTH HA MO-
crifinoMy cTpymi oGepuenol noaspuocti abo Ha aMminnomy. s apro-
HO-JyTOBOrO §BapIOBaHHS BHNYCKawTbCa ycranosku ¥ AP-300-1,
YOAP-500-1, YAI-301, YATI-501.

Ocobaneocti 3paploBaHHa AeTadell i3 cneuianbunx craneit. Cneni-
ajbii CTaji, o 3aCTOCOBYIOTLCS Y CiIbCHKOMY rocnoAapersi, BMiily-
I0Tb 3HAUHY KiJbKiCTb JIETYIOUHX €JeMeHTiB i BIAHOCATLCS A0 rpynH
o6MexeHo abo Morano 3sapiosaHux crajefl. Enexktponyrosum ssapro-
BaHHSM HepXaBiloui | BOTHeTPHBKI -cneuniaapHi craai 3BaplOOThH OpH
3MinHOMy abo0 NoCTiHHOMY CTpyMi 3BOpOTHOI noasprocri. [lasa 3sapio-
BaHHS 3aCTOCOBYIOTb 27 THIIB €JeKTPOJiB, y MapKyBaHHI AKHX BKasye-
ThCS THI HOKPHTTA i KJac crajell, Ijs sIKHX BOHM npu3Hadeni (A —
aycrenitai, ® — depurtHi i AD - aycreniropepurni}. Hanpukiag,
LJ1-11-9A-1B5-4,0 — €/NeKTPONH 3 HOKPHTTSAM LIJI 11 nnsa ayCTeHlTHI/IX
crajeli niamerpom 4 MM.

Ha#inomnpenimi xpomonikesaesi craji, aki ue MiCTsiTh THTaHy abo
Hio6ito, npu HarpiBanHi A9 400—800 °C BsTpayarTs CBOI-aHTHKOPO3ifi-
Hi BAACTHBOCTI i CTalOTH KPHXKHMH BHACJAiZOK BuliJieHHs XKapOifis
xpoMy mo Mexax seped. Ilia sac 3BapioBaHHS MOXYTb BHHHKATH ra-
paui Tpimunu. [licis 3sapiooBatHsg AJNA BiAHOBJEHHS AHTHKOPO3iHHHX
BaacTHBoCTell Aerani Harpisatotb 10 850 °C (kap6iau xpomy po3maas-
JSTIOTHCSA) i IIBHAKO OXOJIOAXYIOTH Y Bodl. Takuii Bua tepMoo6poGKH
HasuBaloTh crabinisauielo. AycrediTHi Crani marpisaiot o 1000—
1150 °C i mBuaxo OXOJIOAXKYIOTH Y Boai. Taka TepMoO6pOOKa MiABHILYE
MJACTHYHICTb, YAAPHY B'A3KiCTh i CTifKiCTh 10 Kopo3ii.

Ho6pi pesysnsraTé OAepXKYIOTh NPH 3BAPIOBAaHHI CreliajbHHX CTa-
Jeli y cepenoBuumli 3axucuux rasis. Hepinnosinanbui 3’eanannsn mMox-
Ha 3BapIOBATH Yy CePELOBHINI BYIVIEKHCJIOro rasy, BianoBiganbui —-y
cepesfeBuiui aprony (uucroro a6o 6inplil gellleBOro TexHiUHOro).

[asoBe 3sBaploBaHHA CleUiaJbHHX CTajell NPOBOAATH HOPMAaJbHUM
nonym’aM. OKHCHe MOJYM'st He HONYCKAETbCH, 60 BHK/IMKAE BHrOpaH-
Hs XpOMy Ta iHIIHX JIETYIOUHX eJleMeHTiB. INpucapuuit Apit nosHzeH
BiamosigaTu Marepiany ssapioBanoi aseralsi, Hanpukaaa, Cs-02X19H9
ra Cs-06X19H9T. 3BapioBaHus BeayTb /MiBUM a60 mpaBHM CIOCOGOM.
HOas goainureHHs SKOCTi- IBa BHKODHCTOBYIOTh daloc  (HampHKAanm
H)K-8). TepmooGpoGka I]pOBOlLHTbCﬂ Tak, #K. i npu eJleKTpo,ayrosomy
- 3BapIOBAaHHI.
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