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Beryn

3a OCTaHHE JAECATUPIYYS Ha PUHKY NaJIMBHO-MACTUIBHUX MaTepiaiiB Ha
Vkpaini BigOynucs 1CTOTHI 3MiHH. Pa3oM 13 3BHUYHHUMHM BITYHU3HSIHUMH
MacliaMu B JaHUW 9ac CIOKMBadaM MPOMOHYIOTHCS COTHI MapoK 3apyOlKHHX
bipm.

TpanchopmyBanacs 1 CTpyKTypa aBTOTPAKTOPHOro mapky. Pazom 13
CTapUMH aBTOMOOUISIMHU 1 TPAKTOpaMHU BITUYM3HSIHOTO BUPOOHUIITBA BCE OLIBIII
MaCOBO €KCIUTyaTy€eThCsl IHOMApKH BUPOOHUIITBA (PipM MPAKTUIHO BCIX KpaiH
CBITY. 3MIHWJIMCA 1 cami aBTOMOOUI 1 TPAaKTOPU - BOHU CTaJd OUIBII
€KOHOMIYHHUMH, €KOJIOTTYHUMHU 1 O€3MEYHUMU.

[Tocununucst BUMOTH 10 aBTOTpakTOpHUX Maced. [ligganucs momiTHOMY
yAOCKOHAJIEHHIO Kiacuikaiii MoTopHHUX Macen 1o B's3kocti SAE, mo
excrutyatauiiaux BiactuBoctsax JCTY, APl 1 cneunudikamii dipm -
BUPOOHUKIB aBTOTPAKTOPHOI TEXHIKM, BiaMiHeHa Kiacudikamis CCMC,
BBEJICHI 1 JUHAMIYHO po3BUBat0ThCs HOBI kKiaacudikamii AAI, ACEA 1 ILSAC.

OcrtanHIMH poKaMH B YKpaiHi CKJIaBCS CTIMKUM ACHIIUT CHeIiadbHOI
JiTepaTypy 1 MEepiOAUYHMX BHAAaHL B oOjacTi HadTu 1 HapTOmpoayKTiB. B
pPaASHCHKI YaCcH TaKOTO POy KHHTHU 1 KypHAJIM BUITyCKAJINCS, B OCHOBHOMY, B
Pocii, ne OyB 30cepemkeHnii 1 OCHOBHUM HAyKOBHI MOTEHINAN 1€l Tamy3l. B
JTaHWUM Jyac 6arato BIOMUX JOBIAHUKIB 1 MOoHOTpadiit, Bumanux B8 CPCP B 70 -
80-x pokax O€3HaJIIHO 3acTapuid, a Cy4acHI POCIMCHKI BUJAHHS HE TIJIbKHU
MaJIOOCTYIHI YKPaiHChKUM YHTa4daM, aje 1 He BIATOBIIAIOTh MTOBHOKO MIPOIO
ciennpIYHUM BHUMOTaM YKpaiHChKOi 3aKOHOJaBuoi ©0a3u 1 PHUHKOBOI
obctaHoBku. B VYkpaini BBeleHI HOBI 3aKOHM, HAIllOHAJbHI CTaHJApPTH,
TEXHIYHI YMOBHM 1 HOPMAaTHBH, a TaKOX CHEUU(IYHI MpaBWiIa 1 MPOIETypH
ceptudikamii HadTonpoaykTiB. [IpoTe, 3HAUHNM 00'€eM aBTOMOOUIBHUX Macell,
[0 IMIIOPTYIOTHCS, POOUTH HEOOXITHMM TaKOoXX OOJIK OCOOJHUBOCTEH B
HOpPMATUBHUX 0a3ax MPOBIAHUX KpaiH-iMmOoptepiB mpoaykiii (Kpainu CHJI,
kpainu €C, CIIA Ta in.).

B koHcmekTi Jekiiii cucTeMaTH30BaHl BIJJOMOCTI MPO MOTOPHI 1
TPAHCMICIHI aBTOMOOUIBHI Macia. PO3IsiHYyTI CUCTEMU MacTujla arperariB
Cy4acHUX aBTOMOOLTIB 1 TPAKTOPIB.



Tabmums 1
OmuiHtoBaHHS 3/100yBayiB 3a 3aXUCT Ja00paTOPHUX POOIT

No Bun HasBa temu KinekicTe
3/m 3aHSTh TOJVH
6-ii cemecTp
Monayas 1. llaauso nas B3
1 JIK 3aranpHi BIZIOMOCTI TTPO OTPUMAaHHS TIAJIHB. 1
2 JIK ANbTepHATUBHI MaJIHBAa. 1
3 JIK [TanpHe [UIs1 IBUTYHIB 3 MPUMYCOBUM 3arlaIFOBaHHIM 1
4 JIK [TanpHE 17151 MU3ETBHUX JBUTYHIB 1
KonTpoabHi npouexypu moayJis 1
Bcboro 4
7-#1 cemecTp
MoayJb 2. MacTuibHi MaTepiajiu i TexHiuHi piqunu
5 JIK Tepts, cripalfoBaHHS Ta BUIM MaCTUJILHUX MaTepialliB. 1
6 JIK ExcrumyarariiiiHi BIacTUBOCTI Ta 3aCTOCYBAaHHSI TPAHCMICIHHUX 1
Maces
KonTposbHi npoueaypu MoayJis 2
Bcboro 2
Bceboro 3a 6-id, 7-i cemecTp 6
Tabnursa 2
KpenutHo-TpancdepHa cxema BUBUYCHHS AucuUILTiHY “ExcrimyaTarnis ta
TeXHIUYHMH cepBic TexHiku B AIIK”
Ha3Bu 3MicTOBUX MOIYIIIB i TeM KinekicTh rogun
neHHa popma
TOMY HHUCII1
BCBOTO JIK 3 . na(}; 1HIT c.p.
1 2 3 4 5 6 7
6-ii cemecTp
Moayas 1. lanuso aas IB3
Tema 1. 3aranpHi BiIOMOCTi PO OTPHMAHHS ITAJIHB. 24 1 1 22
Tema 2. AnprepHaTUBHI HaIKBA. 24 1 1 22
;iﬁmBz;{Hgf_ﬂbHe I JABUTYHIB 3 I[PUMYCOBUM 24 1 1 2
Tema 4. ITanpHe 1151 TU3ETbHUX IBUTYHIB 24 1 1 22
Pa3om 3a moayJaem 1 96 4 4 88
7-ii cemecTp
Monayab 2. MacTHIbHI MaTepiaiu i TeXHiYHi piquHn
TeMa. 5.. Teprs, crpallfoBaHHS Ta BHIA MaCTHIBHUX 27 1 2 24
Marepiaib.
Tema 6 EKcnnyaTauiﬁHi BJIACTHUBOCTI Ta 3aCTOCYBaHHS 27 1 ’ 24
TPAHCMICITHUX Macel.
Pa3om 3a moayJiem 2 54 2 4 48
Bcboro roqun 150 6 8 136




JIEKIISA Nel
Tema: 3AI'AJIBHI BIIOMOCTI ITPO OTPUMAHHA ITAJINB

Iian
1. lIpusHauenns, kiaacudikaiis Ta BJaCTHBOCTI NAJIMB
2. 3arajgpHHui CKJIaa NAJIUB
3. I'opinnga majauBa
4. OnepkaHHA PIAKUX NAJMB Ta MACTUJ 3 HAQTH

1. IpusHauvenns, kiaacudikaiis Ta BJaCTHBOCTI NAJIMB

IlantuBOM Ha3MBAKTBL PEUOBUHY, 5Ky CHEHIAIBHO CHAIIOIOTH IS
oJepKaHHS Teria. BoOHO IOBMHHO MaTH TI€BHI BJIACTHMBOCTI, TOOTO
BI/INIOB1IaTH TaKUM OCHOBHHUM BHMMOTaM: IOPIBHSHO JIETKO 3aiMaTHCs, MPH
3TOPSIHHI BUJUISATH SIKOMOTa OUIbIlI€ TEIUIOTH, OYTH MOUIMUPEHUM Yy TPUPOI,
JOCTYIHUM MpU BUAOOYBaHHI, JEHIEBUM NPU BUPOOHUIITBI, HE 3MIHIOBATH
CBOI BJIACTUBOCTI MPU TPAHCIOPTYBaHHI Ta 30epiraHHi, OyTH HETOKCUYHUM 1
MIPU 3TOPSHHI HE BUAUISTU IKIJJIMBUX Ta OTPYHHHUX PEUYOBHH.

[TanuBa ki1acu(ikyrOTh 32 TAKUMUA OCHOBHUMHU O3HAKaMU:

1) 3a arperaTHUM CTaHOM BCl BUJM MHaJIUB MHiAPO3JLISIOTH HA TBEP/,
P1IKI1 1 Ta30M0/110Hi.

2) 3a noXOoKEHHIM AUISTh Ha HA(TOBI 1 HE HADTOBI.

3) 3a cnocoboMm ojepkaHHS NaivBa OYyBalOTh MPUPOAHI, SIKi
BUKOPUCTOBYIOTh Yy TOMY BUIJISIZIl, B SIKOMY BOHHM ICHYIOTH Yy HOPHUPOJi, 1
IITYYHI1, SIKIIO MIiCJIs BUAOOYTKY 1X IIepepoOIsiOTh.

4) 3a TenaoBOIO IIHHICTIO (TEMJIOTOIO 3rOPSHHS) MajiuBa KIACU(DIKYIOTh
Ha BUCOKOKAJIOPIiTHI, CEpeIHbOKATIOPIMHI 1 HU3bKOKAJIOPiHHI.

5) 3a UUILOBUM TMPU3HAYEHHSM TAJMBO PO3PIZHSAIOTH ISl JIBUTYHIB 3
MPUMYCOBUM 3amlajitoBaHHsIM (O€H3MH 1 ra3onoj(i0OHe MaJIWBO), PEAKTUBHI 1
IU3EJIbHI ITaJIUBa TOIIIO.

s knacudikamis Moxke OyTu 1 OulbIl JokiIaaHimoro. Hampuknan,
JU3eNbHE TAlUBO PO3AUISIOTH IS MIBUAKOXIJHUX JIBUTYHIB (aBTOMOOINI,
TPAKTOPU TOILO), JJISI CEPEAHBOXITHUX 1 TUXOXIJHUX JIBUTYHIB (CYyJHOBI i
CTalllOHapH1)



2. 3arajJbHHUi CKJIad NAJIUB

Bynb-sike manuBO, CKIAJAETHCS 3 JBOX OCHOBHHMX YaCTHH: TOPHOYO] 1
Heroptouoi. ['oproya yacTWHA MICTUTH PI3HI OpraHivyHi CHOJIYKH, 10 CKIady
SKUX BXOIATh Taki XiMmiuHi eneMeHTu: Byrieupb (C), BogaeHb (H), cipka (),
kuceHsb (0), azot (M), a TakoX, T1 HEOPraHiuYHI CIIOIYKH, IO 1111 YaCc TOPiHHS
najgvBa, pO3KJIaJalouucCh, YTBOPIOIOTH JETKI pedoBuHM. CKiaja TBEpAOTO i
PIJIKOTO TMaJMBa BHU3HAYAETHCA Yy MPOIIEHTaX 3a Macolo, ra3onojioOHOro — y
MPOIEHTAX 3a 00'eMOM.

Byrjeub — OCHOBHaA roproya CKJIaJOBa, 31 30UIBIICHHSIM YacTKH SIKOI
3pOCTa€ TEIJIOBA I[IHHICTh MajauBa. BMICT ByTIJIEIIO y PI3HUX BUJAX MHaIUBa
KOJIUBA€eThCS y Mexkax Bijl S0 % (mposa) 10 98 % (anTpanur).

BoaeHnnb 3a TEMIOTOIO 3rOpsSiHHS Maiike y 4 pa3u IIHHIIIWN HIXK BYTJICIb.
BpaxoBytouu, 1110 BMICT BOJIHIO B TIajiuBi 70 25 % — 11€ Jpyra 3a 3HaYUMICTIO
CKJIAZI0BA TOPIOYO] YACTUHMU MAJINBA.

Kucenb, 1110 BXOIUTh B CKJIaJ MaJMBa, HE TOPUTH 1 TOMY (AaKTUYHO €
BHYTpIIIHIM 0aJIaCTOM TrOprouYoi YacTUHU. BMicT KuCHIO cTaHOBUTH Bif 0,5 %
J1o 43 %. Yum Oinbliie B TOPIOY1M YaCTHHI KMCHIO, TUM MEHIII I[IHHE MaJIMBO.

A30T, SIK 1 KUCEHb, HE€ TOpPUTh, € BHYTPIIIHIM O0allacCTOM TOpPHOYOl
YaCTHUHU. Y TBEPJIOMY 1 piIKOMY MaJiuB1 BMICT a30Ty HeBenukuit (0,5...1,5%) 1
TOMY BIUIMB HOT0O Ha TEIUIOBY I[IHHICTh MaJiMBa HE3HAUHUU. OHAK y ACIKOMY
ra3onoj/iOHOMy TajnuBl (HAMpUKIad, TEHEPATOPHUII Tra3) BMICT a30Ty
CTaHOBUTH 017151 50%, 1110 PI3KO 3HUKYE MOT0 TEIUIOBY LIHHICTD.

Cipka € roptouuM €JeMEHTOM 1, BXOJIUU 10 CKJIay NajuBa y BUIbHOMY
cTaHi a00 y BWIJIA/l OpPraHiYHMX 1 CyJb(pIIHUX CHOJYK, Oepe ydacTthb y
ropiHHi. Aje He 3BaKal4u Ha IIe, CIpKa € Jayke HeOaKaHOK CKIIaJ0BOIO
MajJiiBa TOMY IO MiJl Yac TOPIHHS CIPKHU YTBOPIOIOTHCS cnoiyku SO,, SO3, ki
BUKJIMKAIOTh Ta30BY KOPO3il0, a 3'€IHYIOYUCHh 3 BOJIOTOIO, SIKa 3aBXKIHU € Y
MaJjvBi, MEPETBOPIOIOTHCS Y CIPUUCTY Ta CipuaHy KHUCIIOTH, SIKI BUKJIMKAIOTH
PIIMHHY KOPO3it0 MeTaliB. BMICT Cipku y TBEpJOMY NajuBi1 KOJIUBAETHCS Bij
0,01 no 8 %, a y nabrax — mig 0,1 mo 4 %. Ilpu mnepepoOii maiauBa
HaMararoThCsl BMICT CIpKH 32 MOXJIMBICTIO JIOBECTH JI0 MIHIMyMY.

Heroprouya 4yactuHa y TBEepAOMY 1 PIAKOMY TMajiMBl CKIIAJA€ThCA 3
MIHEPAJIbHUX JOMIIMIOK (MpH 3TOPSHHI YTBOPIOIOTH 301y (Tomia) 4 1 Bojoru
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W. lla yacTuHa, 3MEHIITYI0YM 00'€M rOpIOYOi YACTUHHM 1 BIAOMPAIOUU YACTUHY
TEIUIOTA HA CBOE HArpiBaHHSI, 3HUKYE TEIUIOBY I[IHHICTh nanuBa. KpiM Toro
30Jla MPUCKOPIOE aOpa3uWBHE CIPAIIOBAaHHS JeTajedl IWIIHAPO-MOPITHEBOL
IPyHU JABUTYHIB, a BOJOTa 30UIBIIYE KOPO3il0 Ta YCKIAAHIOE €KCILTyaTaIliio
YCTAHOBOK B3HMKY.

Bwmict MiHepaabHUX TOMIIIOK Y PIAKOMY MaJIMBlI BUMIPIOETHCS IECATUMU
YaCTHHAMU MPOIEHTA, a Y TBEPAOMY — JECATKAMU MPOIICHTIB.

MinepasibH1 JOMIIIKHU 1 BOJOTY PO3JIUISIOTh HA 30BHIIIHI T4 BHYTPIIIHI.
[Tepini — NOTPaIUIAIOTh Y HNAJIUBO 3 HABKOJHUIIHBOTO CEpPEIOBUINA TIPU HOTO
n00yBaHHI, TpPaHCIOPTYBaHHI, 30epiraHHi, Jpyri — BXOJATh JO MHOro
XIMIYHOTO CKJIay.

3. I'opinnsa nmajauBa

I'opinnsm HA3UBAIOTh IIBUIKOIIMHHY peakiiio, sKa
CYNPOBOIKYETHCS BUAIJIEHHSIM TeIJIOTH I BUIIPOMIHIOBAHHSAM CBiTJIA. SK
MpaBWIO, 1€ MPOIEC OKUCJICHHS, CIOIYyYEHHS MaJiMBa 3 KUCHEM MOBITPSA
(iHOA1 3 YHUCTUM KHCHEM) abo0 3 1HIIMM OKHUCIIIOBadYeM. XapaKTepHOIO
OCOOJIUBICTIO IILOTO MPOIECY € BEJIMKA IIBUJIKICTh MPOTIKAHHS peakliii, Mpu
SIK1M TEIIO, 110 BUAUISETHCS, HE BCTUTAE PO3CIIOBATUCS, BHACIIAOK YOr0 P13KO
MIJIBUIIYEThCA Temrieparypa. [{um Bipi3HSIEThCA MpOLEC TOPIHHS Bij AYKe
MOBUIBHUX OKUCIIIOBAIBHUX MPOIIECIB — THUTTS M 1pKaBiHHS.

Iopinnsa - ckIagHUd 1Wpomec, NPH SKOMY XiMiuHI peakiii
CYNPOBOIKYIOTHCA (PI3MYHMMM SIBUIAMH: NepeMIillyBaHHAIM NaJuBa i
noBiTps, MuQy3iero, TeNJ1000MiHOM TOLIO.

Po3pizusitors 1) romMoreHHe TOpIHHS, KOJU MAJIMBO 1 OKHUCIIOBAY
3HAXOJISITHCA B Ta30M0/IIOHOMY CTaHi;

2) reTeporeHHe, KOJIU PEUYOBUHU 3HAXOASATHCS B PI3HOMY arperaTHOMy
CTaHi1, HAIPUKJIA, PiAKi 1 ra30M0ai0HI.

Temneparypa, npu siKiii XIMIYHUN TPOIIEC PI3KO MPUCKOPIOETHCS TPHU
3ITKHEHHI 3 BIJIKDUTUM BOTHEM 1 pPEYOBHMHA 3alMA€ThCs, HA3UBAETHCS
TEMIIEPATYPOIO 3aliIMAHHS.

Skmo 3aiiMaHHsS PEUYOBHMHM BIJIOYBA€THCS O€3 CTUKAHHS 3 BIIKPUTUM
BOTHEM, MATUMEMO TeMIIePaTypy caMO3aiiMaHHS.



3ajiexxHO BIJl TOPIHHS PO3AUISIIOTh HAa KiHeTHYHe i audysiitne. Skuio
MPOIEC YTBOPEHHSI CYMIIlll MajuBa 1 MOBITPSl MEpPEaye TOPIHHIO, TO TOPIHHS
Ha3UBAIOTh KIHETUYHUM, SIKIIO TMPOLECH BIIOYBAaIOTHCS OJHOYACHO -
mudysiinum. Ha mpakTuill, sk mpaBujio, BIAOYBA€TbCs 3MilllaHE TOPIHHS -
mudy31iHO-KIHETUYHE.

3a Temmeparypy TOpiHHS NOpUIIMaOTh TEeMIEparypy, M0 SKO1
HarpiBarOThCsl ra30MoA10HI MPOIYKTH 3rOPSIHHSI BHACHIAOK TOPIHHS MajuBa.
Po3pi3Hsa0TE TeMIeparypy TOpIHHS TEOpeTHuHy 1 JilicHy. TeopeTruuHa
TeMmrepaTypa TOpIHHS - 1€ MakCHMallbHa TeMIleparypa, sika MOXe OyTH
JOCSITHYTA TMIPHU BIJICYTHOCTI BTPAT BIJ] TETLIOOOMIHY.

VY peanbHUX YMOBaX MPOIEC TOPIHHSA CYNPOBOIKYETHCS TEIII00OMIHOM 1
TEIUIOBUMU BTpaTaMU, TOMY NMPOYKTH 3rOPsIHHSI MalOTh JIACHY TeMIIeparypy,
sAKa HUKYE TEOPETUYHOI.

CmiBBIIHOIICHHS TajJBa 1 OKHCJIOBayda, SKE BIAINOBIAAE€ XIMIUHIN
peakilli TOBHOTO OKHUCJICHHS TAJMBHUX €JIIEMEHTIB (IMIOBHE 3TOPSHHS)
HA3UBAETHCA CTEXIOMETPUYHUM.

KigpKiCTh KHCHIO, TEOPETMYHO HEOOXigHa IS CcHajroBaHHS. 1 Kr
TBEpAOro ab0 PIAKOro IajWBa, MOXXHAa BH3HAUYUTH Ha  OCHOBI
CTEXIOMETPUYHOTO BIJHOIIEHHS [IJIi PEaKI[ii TOPIHHS EJIEMEHTIB TOpIOYOi
Macu nasmBa (C, H, N.)

I3 piBHSHB MOBHOTO 3ropsiHHS CIpKH 1 BoAHIO: C+0 = CO, (12 + 32=44),
2H, + O, = 2H,0(4 + 32=36), S + O, = SO, (32+32=64), BpaxoByIHOUH iX
aTOMHY Macy, 3HaX0JUMO, 1110 JJIsl CaJlfoBaHHs 12 xe Byrieito noTpioHo 32
K2 KUCHIO, JIJIsl crialifoBaHHs 1 xe Byriemto notpioHo 32/12 = 2,67 ke KUCHIO.
AHajoriuyso, Juis cHajaroBaHHA 1 xe BOJHIO IOTPIOHO 8 k2 KHCHIO, a s
criajmtoBaHHs | xe cipku - 1 ke KUCHIO.

Toni dopmyna a8 migpaxyHKy TEOPETMYHO HEOOX1JTHOI KIJIbKOCTI
KHUCHIO, 11 cHatoBaHHs | Kr majauBa OyJie MaTu BUTJISL;

267C+8H+S-0
0, = (1)
100
ne C, H, S, O — XiMI4HI €JIEeMEHTH TOPIOYO0i YaCTHHM TajauBa, % 3a

MacCoI0.



JIst crialmioBaHHs MAJIMBA, SIK MIPABUIIO, MOJAETHCS MOBITPS, B IKOMY
KUCEHb CTaHOBUTH 23,2 % 3a Macoro. Tojl TEOPETUYHO HEOOXi1THY KUIbKICTh

TIOBITpS, JUIs CIIAJIIOBAHHSA 1 k2 ManuBa BU3HAYAIOTH 332 (GOPMYJIOKO:
_2,67C+8H+S—0 (2)
23.2

. . . . 3 .
KinbkicTh MOBITpsI 3pyuHillie BU3HAUYaTH B M /ke. Toml hopmyna Matume

L

T

BUTJIS:

_267C+8H+S-0 267C+8H+S-0 3)
! 23.2-129 30

ne 1,29 — maca 1’ MOBITPAI.

Y BuUpOOHMUMX yMOBax 3IMCHUTH IIOBHE CHAJIOBAHHS TNajuBa 3
TEOPETUYHO HEOOXIJIHOK (PO3pPaxyHKOBOIO) KUIBKICTIO TMOBITPSI MPAKTUYHO
HEMOXJIUBO. ToOMy /i1 TIOBHOIO CHAJIIOBaHHA, SK MPaBWiIO, MOAAIOTh
HaJIJIUIIOK MOBITPsI, TOOTO IMpolieC BiAOYBAaEThCA HE 3a PO3PaXyHKOBOIO, a 3a
(aKTUYHOIO (JIIMICHOI0) KIJIBKICTIO TTOBITPS L.

BigHomieHHs A1MCHOI BUTPATH MOBITPSl IO TEOPETUYHO HEOOXITHOI JIst
criantoBanHst 1k2 (1w’) maanBa Ha3WUBAIOTH KOC(IliEHTOM HAUIMIIKY MOBITPS

(a):
a=1 4

CyMilll najauBa 1 MOBITPSI HA3UBAIOTH MAJBHOIO CYMIIIIIO. 3aJI€KHO Bl
CITIBBIIHOIIICHHSI KUIBKOCTI TIajiMBa 1 TOBITPS MajJibHA CYMIIl MOXeE OyTH:
HOpMaJbHa o = 1, OigHa o>1, Garata «<l. Ilpu 3Ha4YeHHAX OIM3BKUX HO
oauHUII — 3011HEeHAa a00 30aradyeHa.

Tennorta 3ropsHHSA mnNanbHOI cymimil (Q, ) 3aleXUTh B KUIBKOCTI

TEIUIOTH, 10 BUJLISIETHCSA MAJIUBOM 1 00'€eMY MOBITPSI:

0, =2 (3)

T ltal,

JInst pi3HUX BUJIB MAJIUB TEIUIOTA 3TOPSAHHS HOPMAIbHUX MAIbHUX
cymiien npubin3no ogHakoBa — 2770 x/oic/ke.

[TanpHy cCyMim, sKa 3Miliajgach 13 3aJIMIIKOBUMH Ta3aMU  Bif
MOINEPEAHBOr0 MUKy, Ha3WBalOTh PO0O0UYOr0. SKIIO MOTPIOHO BHU3HAYMTH Il
TEIUIOTY 3TOPSIHHSA, TO BHOCSTH MOMPaBKy Ha KOE(IlI€EHT HAAJIUIIKOBUX Ta3iB.
Ha npakTuiii TenaoTy 3ropsiHHs NajibHO1 1 poO0U0i CyMillli TPUPIBHIOIOTS;
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XapakTep mpolecy TOpiHHS MOXHa BU3HAYUTH 3a CKJIAJ0M MPOAYKTIB
3ropsiHHs manuBa. Jljisi 1bOro iCHYIOTh PI3HI razoaHajizaToOpH; XIMIuHI,
€JICKTPUYHI1, MAarHITHI, MEXaHIYHI.

4.0nepkaHHA PIAKHX NAJMB Ta MACTHJ 3 HATH.

PO3pi3HAI0TH TPU OCHOBHUX BapiaHTH MEpepoOKH Ha(TU: MaTUBHUMH,
MaJMBHO-MACISIHUI Ta KOMIUIEKCHUM (HadToximMiunuii). BuOip BapianTy
(HampsMKY) mepepoOKu HapTH BU3HAYAETHCS 1i BJACTUBOCTSMH, MOTpeOaMH B
HaTOMpOAYyKTaX 1 pIBHEM pO3BUTKY Ha(TONEpepoOHOi MPOMHUCIOBOCTI.
SIK110 manMBHUN Ta MaJMBHO-MACIISHHUI BaplaHT COPSAMOBAHI Ha OJiep)KaHHS 3
Ha(pTU BIAMNOBIJIHO NaJMB, MAJIMB 1 Maceja, TO MNPH HAPTOXIMIYHOMY III€
OJIEP)KYIOTh 1 HAPTOXIMIUHY CUPOBHUHY.

HeszanexxHo BiJ BapiaHTy pO3PI3HSAIOTH CIOCOOM MepepoOku HadTH:
¢b3uyH1l (mepBuUHH1) 1 XiMiuHl (BTOpuHH1). Ilpu Pi3uunux cmnocodax
nepepoOKH HaTH CTPYKTypa .MOJICKYJ BYIJIEBOJIHIB, II0 BXOJATH JI0 1l
CKJIaAy HE 3MIHIOEThCS.

[Ipu xiMiuHMX crnoco0ax — BYIJIEBOJHEBUN CKjaJ HAPTOMPOAYKTIB
BI/IPI3HAETHCS Bijl CKiIaay Ha(TH.

o b13UYHUX CIoco01B nepepooKku HadTH BIJIHOCSITh:
enexkrpo3Hecontoroul  ycraHoBku (EJIOY) 1 nopsiMmy neperoHky  Ha
atMoc(epHo-BakyyMHUX ycTtaHoBKax (ABT).

EJIOY npusnadeHi s BUJAJICHHS 3aJUIIKIB BOAM 1 pPO3YMHEHOI B Hill
COJI, a TAKOX MIHEPAIbHUX (BOJAOPO3UMHHUX) KUCIOT, KO BOHU MPUCYTHI.
3HECOIOBaHHSI MOYMHAIOTh 3 TOro, 10 HadTy 3a0UparoTh 13 3aBOJICHKOIO
pe3epByapa 1 3MIIIYIOTh 3 BOAOI0, JIeEMYyJIbraTopamu, JyraMu (3a yMOBH, 1110 B
HadTi € xkucnoru). [loTim cymim HarpiBaroTh 0 Temneparypu 80...120°C i
MOJIal0Th B €JIEKTPOACTiApaTop, Ji€ Il JI€0  eJIeKTPUYHOro Toas 1
TeMIIepaTypH BOJIa il pO3UMHEHI B Hili HEOPTaHIYHI CIIOJYKH BIIIIISIOTHCS B1JT
Ha(TH, TIILKYU MICIIS [[bOTO BOHA HAJXOAUThH HA MEPBUHHY MEPETOHKY.

[lepBuHHy mneperoHky HadTU TPOBOJSATH Ha aTMOC(EPHO-BAKYYMHUX
TpyOYacTuX ycTaHOBKax (puc. 1), skl 103BOJISIIOTh B OJJHOMY T€XHOJIOTTYHOMY
mpolieci 31MCHIOBATH BUITAPOBYBAHHS 1 PO3JUICHHS ii HA OKpeMi CKJaJIOBi
yacTUHU — ¢pakimli (IUCTWIATH), IO BiAPI3HIIOTHCA TEMIIEPATYPOIO
KUITIHHS.
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Puc.1. Cxema HapTONEPErOHHOI YCTAHOBKMU:

1- TpyOuacTa miy; 2 i 5- pekrudikanmiiini KOJI0HU; 3- X0JI0ANIbHUKH
4- KOHAEHCATOP-TA30BIAAIILHUK; 6- TeMI000MiHHMK; 7- Hacoc; 8-
BHMIIAPOBYBAJILHA KOJIOHA 9- BaKyyMHa TpyOUacTa mid.

[Ipouec po3ainieHHs HaQTHU HA MAJIUBHI, @ Ma3yTy Ha MaCJIsSHI JUCTUIIATH
B110yBaeThcsa Tak. Hadra, 1m0 nojgaeTbcsi HaCOCOM 7, M1J TUCKOM MPUOIU3ZHO
1 MIla npoXxoauTh 4Yepe3 TEIIOOOMIHHUKH JTUCTUIATIB 6 1 Jaji B HEBEJIUKY
BUMAPIOBAJIbHY KOJIOHY &, 3BIJIKM JIETKOKHUIUIAYA (ra30mojaiOHa) 4YacTHUHA
Ha(TH HaIXOAUTh Y peKTU(IKaIlIiHYy KOJIOHY, a TOJIOBHA Maca — B TpyOUacTy
miy 1. ¥V neudi, npoxojsuu 1no 3MiHoBUKY HadTa HAarpiBa€ThCs 10 TEMIEPATypH
330...350 °C 1 yactkoBo BunapoByeThca. Cymimn BumapoBaHoi HadTu Ta i
yacTHHA, 1[0 HE BUIIapyBajacs, HAAXOAUTh B pPEKTU(DIKAIIMHY KOJOHY 2. Y
pekTudikailiiiHiii KoJIOHI BiAOYBa€eTbCs po3aAiieHHs napu HadTH Ha (paxiiii,
PpUYOMY MOXHaA BiOMpaTh B OJHY rpyny ¢pakiii, B SKUX TeMIepaTrypa
KUMIHHS BIApI3HSAETHC aumie Ha 5..8 °C. HalinommwmpeHimumu (paxiisiMu
NpsSIMOi  TEPETOHKU € JUCTWISATH: OeH3uHoBuil 35...200 °C, nirpoiHoBuHii
110...230 °C, racoBuit 140...300°C, razomneuii 230...330 °C 1 coysspoBuii
280...380 °C. Ane 3 TOUKH 30py 3aTpaT, YUM BYXK4i (ppakiiii, TUM JOPOKYE
neperonka, HaTy CroYaTKy MeperanstoTh Ha mUpoki dpakiii. [Tpogykramu
Takol TMEPErOHKW €: BYTJICBOJHEBUM Tra3, OEH3MHOBA, TacoBa, AHW3EJbHA
dpakiii Ta 3anuiIoK (Ma3yT), SIKU BUKOPHCTOBYETHCS SIK CHPOBHUHA IS
OJICp’)KaHHS MACISHUX JUCTWIATIB. [[1s 1bOro Ma3yT HarpiBalTh Y

12



BaKyyMHIi TpyOuacTiii nedi 9, mo A03BOJIAE€ 3HU3UTH TEMIIEPATYPY KHUIIIHHS
Ta TOBHIIIIE 3 HHOTO BUMApPOBYBaTH (0€3 pO3IIEIJICHHS) MacisaHl Gpakiiii 10
temreparypu 420..430 °C. YV pektudikaiiifHii KOJIOHI 5, 3aJIe)KHO BIJI
BapiaHTy mepepoOKku Ha(TH, OAEPXKYIOTh IIMPOKY MacisHy Qpakiio —
BaKyyMHUM Ta3o0iliib, a00 BY3bKI MacisiHI JUCTWISATH JJisi BUPOOHUIITBA
pI3HUX Macell. 3aJulIOK-TYAPOH, a MOpH MEHII TIUOOKIM NEeperoHii —
HaMBryAPOH, TICIAA  BIJAMOBIJHOI  OYUCTKAU  BUKOPUCTOBYIOTH IS
BUT'OTOBJICHHS] BUCOKOB'SI3KHX (3aJIMIIIKOBHX ) Mace.)

Po3poOsieni 1 3HaMNUIM  3aCTOCYBaHHS KUIbKa BHUJIB KPEKIHTY:
TEPMIYHUHN, KaTATITUYHUM, TIIPOKPEKIHT, KaTaTITUYHUI PUDOPMIHT.

Tepmiunnii KpekiHr - Takuil BUJ JECTPYKTUBHOI NepepoOku HadTOBOI
CUPOBUHM, TPU SKOMY PO3MIICIUICHHS Ta 3MiHA. CTPYKTYpH BYTJICBOJHIB
B11I0YBA€THCS MMiJ J1€I0 TEMIIEPaTypPH 1 TUCKY.

CupoBUHOIO 1JIsl TEPMIYHOTO KpekiHry (Temmneparypa 470...540 °C, tuck
2...7 Mlla) € ByrineBo/iHi BEJIMKOI MOJEKYJAPHOI Macu (Ma3yT, TYAPOH, BaXKKI
ra3oijii KaTaJliTUYHOTO KpekiHry) ByrneBojHi PO3IIECIUTIOIOTECS 3
YTBOPEHHSIM O1IbII Jerkux (ppaxiiii (ra3, O€H3UH, rac, Tra30Wiib) 1 KPEKiHT-
3MIIKY. Buxijg mnpoaykiii 3ajIe)XKUTh BiJi BUAY CHUPOBUHH Ta PEKUMY
mpolecy: TMpU KpeKiHry (MasyTy oOJlepkKywTh OeH3uHy 25...30 %,
BYIJIEBOIHEBOTO raszy a0 10%, racoBorazoiyieBux ¢pakiii 10 30 % 1 KpekiHr-
3aJIMIIOK; a IIPU KPEKIHTy ra3oiis 10 60 % O0eH3uHy.

Pi3HOBUAOM TEPMIYHOIO KpPEKIHTY € BICOpPEKIHT (JIETKUIl KPEKIHT)
MPOIEC MEPETBOPEHHS TYAPOHY B KOTEJbHE MAJUMBO 3 HU3BKOKO B'SI3KICTIO 1
TEMIEPaTypOIO 3aCTUTAHHSI.

JlpyruMm pi3HOBUJOM TEPMIUYHOTO KPEKIHTY € KOKCYBaHHSI — MPOIIEC
OJIEp>KaHHS JUCTWISITY IUPOKOTO (PPaKIIMHOTO CKIIaay 1 HAQTOBOTO KOKCY 3
Ma3yTy, TyIpoHy Tomlo. KokcyBaHHSI BIJOyBa€ThbCcsi MpU TEMIEPATypi
505...515 °C 1 tucky 0,2...0,3 Mlla.

Y naHuii yac TEpPMIYHMI KpEKIHI Yepe3 HU3bKY SKICTh MaJUB,
OJICp’)KAaHUX IIUM CIOCOOOM (BOHM HE 3a0e3MeuyloTh BUMOTH CY4YaCHHX
JIBUTYHIB), Mail’K€ MOBHICTIO BHUTICHCHUH I1HIIMMHM CYYaCHUMHU CIIOCOOaMHU
BTOPUHHOI epepoOKu HaPTH.
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KaraniTuuHuii KpekiHI —OCHOBHUM Cy4acHUW CHOCIO OJIep>KaHHS
BUCOKOSIKICHOTO O€H3MHy 3 Baxkux (Qpakuiil. Big TepmiuHOro BiH
BIIpi3HAETBCS pexkuMom (Temrieparypa 450..550 °C, tuck 0,1...0,3 Mlla) 1
HasIBHICTIO KaTali3aTOpiB, B MPUCYTHOCTI SIKMUX MPOIECH NECTPYKIIi 1yTh Y
HanpsIMKY YTBOPEHHS 130MEpHMX, HACHUYCHHUX, HAWIIHHIIMIUX IS OCH3UHY
ByrjeBoiHIB. KaramizaTopaMu ciiy’kaThb aJlOMOCHIIIKATH, IIEOJITH TOIIO, SIKi
BI/I3HAYAIOThCS TOPUCTOI CTPYyKTyporo (1 & kartamizaropa Mae aKTHBHY
moBepxHI0 10 400..500 w°), mo 3abesmedye iM BHCOKY AaKTHBHICTb.
OCHOBHOIO CHUPOBHMHOIO KaTaJiTUYHOTO KPEKIHTY € BaKyyMHI JHCTHIISITH,
1HOZIl TacoBo-TazoWyeBl ¢pakiii mnpsamMoi mneperoHku. B pesynbTati
KaTaTITUYHOTO  KPEKIHTY  OJEpPXKYyIOThb  MPOAYKTH, B  SKUX  BMICT
13omapadiHOBUX 1 apOMaTUYHUX BYTJIEBOJHIB JOXOJAUTH 10 55 %, HadTeHIB
—20...25 %.

3aranbHuid Buxij (OeH3mHOBHX (pakiii gocsrae 50 % 1 Oinbiie, ix
OKTaHOBE 4Mcyo 78...85 (32 MOTOpHUM MeTo10M) ab60 87...91 (3a gocaigHuM).

Karanituunuii  pudopmMiHr npusHaueHUHd 9 MIJBUIICHHS
JIETOHALIMHOT CTIMKOCTI OCH3UHIB 1 OJIEpKAHHS APOMATUUYHUX BYIJICBOIHIB.
Ile ocHOBHUI CITOCIO BUPOOHHUIITBA BUCOKOOKTAHOBUX OeH3uHIB (A-93, AU-
98). OCHOBHOIO CHPOBHHOK YCTAHOBOK KaTAJITUYHOTO pudOpMiHTa €
OCH3MHOBI (Ppakiii NOpsSMOi MEpPEeroHKUu. B  MepCcHeKkTUBl IUIAHYETHCS
BUKOPUCTOBYBATHU SIK CUPOBUHY OCH3UH T1JIpOTreHI3allli ByTJUId Ta CJIAHIIB, a
TakoX OEH3WH 13 CUHTE3-razy. Pu@opMiHT 3A1HCHIOOTH MpHU TeMmepaTypi
470..530 °C 1 tuck 2.4 Mlla B T0pPUCYTHOCTI MOIIOAECHOBOIO
(rigpodopminr) abo mHIatuHOBOrO (TIAT(GOPMIHT)  KaTadi3aTopiB y
cepenoBuilll BoAHIO. [Tnardopminr, sk Okl 3pydHHil 1 O€3MEeUHU Mpolec,
CYTTEBO BUTICHUB T1APOPOPMIHT.

IinpokpekiHr — 1mpollec, MNPU3HAYECHUH IS OJIEpKaHHS CBITJIMX
Ha(TONPOIYKTIB — OCH3MHY, Tacy, AJU3EIbLHOr0 IajliBa, a TAaKOX 3PIHKCHUX
raziB npu nepepoOIil HapTOBOI CHUPOBHHH, SKa Ma€ OUIBII BHCOKY
MOJICKYJISIpHY Macy (Ta30iiib, HaQTOBUM 3aIUIIOK) II1JT TUCKaM BOJIHIO.

['iapokpekiHr siBiasie coOOK PI3HOBHUJ KaTalITUYHOTO KPEKIHTY B
MPUCYTHOCTI BOJHIO (Temmeparypa 360..440 °C, tuck 15...17 Mlla) 1
AIFOMOKO0AJIbTOMOJII0IEHOBOTO abo ATFOMOHIKEJIbMOJTI0ICHOBOTO
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kaTajizaTopiB. OKTaHOBE 'UMCI0 O€H3MHOBUX (hpaKiliii TiapoKpekiHry 85...88
(3a 10CIIITHUM METOJIOM) .

Cepen croco0iB BUPOOHUIITBA MAJMB 1 IX KOMIIOHEHTIB 3aCIyrOBY€ Ha
yBary mnepepoOka HadTOBUX rasiB (CymyTHHUX Ta ras3iB HaTONEpepOOKH):
aJKUTyBaHHs, MOJIMEpU3allisl, 130Mepu3allis.

AJIKIJTyBaHHS — TIPOILIEC OJIEp>KaHHS ANKUIOEH3MHY, BUCOKOOKTAHOBUX
KOMIIOHEHTIB OCH3UHY KATAJIITUYHUM MPUETHAHHSAM QIKUJIBHUX PaJUKaIiB
(aKUTyBaHHSIM) 3 1300yTaHy, OyTujeHy 1 mnponuieHy. KaramizaTopamu
CIyXaThb KOHIIGHTpPOBaHa cipyaHa KucCJIoTa a0o O€3BOAHUM (DTOPUCTUI
BoJieHb. [Iponec BinOyBaethesa mig TuckoMm 0,35...0,60 Mlla 1 Temmneparypi
5..15 °C. B pe3ynapTari UbOTO OJCPKYIOTh JIETKHM alKijgaT —
BUCOKOOKTAHOBUM KOMIIOHEHT OeH3MHy (okTaHoBe ducio 91... .95 3a
MOTOPHUM METOJIOM) 1 BaXXKUH ajkiiaT— (BUKOPUCTOBYIOTH SIK PO3YMHHUK
a00 KOMIOHEHT Ju3eNbHOro nanuea). IosiMepu3saniss — nporuec ojepKaHHs
HU3BKOMOJICKYJIIPHUX TIOJIIMEPIB, SIKI 3aCTOCOBYIOTHCS [IJIi BHPOOHMIITBA
MOTOpPHMX TajguB. CHPOBUHOIO JJIS IMOJIMEpH3allii € MponaH-MpoIu-JIeHOBa 1
OytaH-OyTuiieHoBa (pakiii. Ilpomec 3a1MCHIOETBCS IIpU  TeMIeparypi
190...230 °C, tucky 1,7...8,0 MIla y npucyTHOCTI KaTanizaTtopiB. [Ipoaykiris
— mnoyimMepiOeH3uH (OKTaHOBe 4uciio §82...97 3a MOTOpPHHM METOJOM), a
TaK0X BHCOKOOKTAHOBI MOr0 KOMIIOHEHTH (130r€KCaHuh) 3 OKTAaHOBUMH
quciIaMu

81...85 3a moTopHUM MeTOo/I0M. Henomikom moimMepOeH3UHIB € HU3bKA
iX XiMi4Ha CTaO1IbHICTb.

I3omepusanis napagiHOBHX BYIVIEBOJHIB — IIPOLEC MPU3HAYCHUMN
JUTSL TIJIBUIIIEHHSI OKTAHOBOTO YHMCJIA MEHTaH-TeKCAaHOBUX (Ppakiiiii OCH3UHIB i
Bi1OyBaeThcsa mnpu Ttemmeparyplt 360..440 °C, npu tucky 2..4 Mlla y
MPUCYTHOCTI BOJHIO Ta KaTajizatopiB. Ilpoaykiier i3omepuzaliii €
13omapadiHoBl BYIJICBOJIHI, SK BUCOKOOKTAHOBI KOMIIOHEHTH aBTOMOOIJIbHUX
OCH3MHIB Ta 1HIUBIIyaJIbH1 BYTJIEBOHI - 1300yTaH Ta 130MEHTaH, SK CUPOBUHA
1St HapTOX1MII.
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JIEKIIIS Ne2
Tema: AIBTEPHATHUBHI ITAJIMBA
ILnan
. AJIbTEPHATHBHI BUJIH NMAJUB
. 3arajbHi BizoMocTi Ta kiaacudikamis ra3onoaiOHUX NaJIUB
. OTpuMaHHs ra3onoaioHoOro NaJuBa

W N -

. 3acTocyBaHHs ra3onogioHoro najarHoro B /B3

1. AlbTepHATUBHI BHIH NAJUB. Pi3HI BUAM albTEPHATUBHOIO MaINBa
MOXHa CHCTEMATU3YyBaTH 3aJIEKHO BIJl iX €KCIUTyaTalliiHUX BJIACTHUBOCTEH 1
MEPCIEKTUB OpraHi3ailii MPOMHUCIOBOTO BUPOOHUIITBA HA TaKl TPYIIU:

I rpyna — HadTOBE MaqMBO 3 JO0OABKOI CUHTETUYHUX KOMIIOHEHTIB
TUIY METWJIOBOTO 1 €TWJIOBOTO CHUPTY, METHI-TPETOYTUIIOBOTO edipy
(MTBE), metun-tperaminoBoro edgipy (MTAE) Tomo.

3a CBOIMHU EKCIUTyaTallliHUMHM TOKAa3HWKAMH Take TiOpuHE MaJIUBO
JIeNI0 BIJPI3HSAETHCS BIJl TPAAULINHOIO, ajge He MOTpeOdye 3HAYHOI 3MIHU
KOHCTPYKIIIi JBUTYHIB, a TaKOX 3MIHU 1HOPACTPYKTYpH 3a0e3MeUYEHHS
MaJMBOM CIIOKHBaYiB.

II rpyna — cuUHTETHYHE NAJMUBO, OJIEp)KaHE Ha OCHOBI MEPEpPOOKHU
BYTJIsI, OITYyMiB, TOPIOYMX CJIAHI(IB, CIIUPTIB, MPUPOTHOTO Ta3zy. 3aJIeKHO Bijl
TEXHOJIOT11 OJIEp>KaHHS EKCIUTyaTalliiiHI BJIACTUBOCTI TaKUX MaJIUB MOXYTh
OyTH TOCTaTHLO OJM3KI JI0 Cy4yacHUX Ha(TOBUX, aJie IIMPOKE iX 3aCTOCYBAHHS
BUMarae CyTTEBOI MOJIEpHi3allil BChOT0 MaIMBHO-EHEPTETUYHOT'O KOMILJICKCY .

Il rpyna — cnupToOBE MaIWBO, MPUPOJHUI 1 HapTOBUM Ta3m, Oioras,
BOJICHb, amiak, pocauHHi ojii. 1[I BuaM aJbTEpHATUBHOTO MajuBa
BIIPI3HAIOTBCS  BiJi HAPTOBUX HE TUIBKU CBOIMU  (PI3MKO-XIMIYHUMU
BJIACTUBOCTSIMH, a B PAJIl BUIAJKIB 1 arperaTHUM CTaHOM, iX BUKOPUCTAHHS
BUMAara€e 3MIHM KOHCTPYKII JBHUTYHIB 1 B I[IJIOMy MAaIllMH, a TaKOX
nepeOy0BU BCI€T CUCTEMH TPAHCTIOPTYBAaHHS, 30€piranHs, po3Moaily najauBa
CIIOKMBavaM.

[3 pi3HKMX TUIIB CUHTETUYHOI'O MajuBa HailOUIbIIa yBara MpUIAISETbCS
CIIUpTaM, OCOOJIMBO METHUJIOBOMY (METAHOJIY), IO MOSICHIOETHCS BEIHUKHUM
MaciTaboM BUPOOHUIITBA, PI3HOMAHITHICTIO CUPOBUHHOI 0a3u, a TaKOX
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OCBOEHOIO TMPOJYKTUBHOI TEXHOJOTIE0 BUPOOHUIITBA. CHUPOBUHOIO s
MIPOMUCIIOBOTO BUPOOHUIITBA METAHOJIY CIIY>KUTh IPUPOJHUN Ta3, CUHTE3 Ta3
(cymimm CO, 1 H,), Byruuia, Baxki HadTOBI 3anumiku (TyAPOH, MasyT),
BIJIXOJIY TIOOYTY 1 JIICHOT TPOMUCIIOBOCTI. )

MeTtanoan 3a CBOIMH  (PI3UKO-XIMIYHUMH 1  E€KCIUTyaTallliiHUMHU
BJIACTUBOCTSIMH 3HAYHO BIJPIZHAETHCS Bij OeH3uHY. /IO OCHOBHUX IiepeBar
METaHOJIy, SIK MajuBa Il JBUTYHIB, MOHa BIJJHECTM WMOT0 BHCOKY
JIETOHALIIHY CTIMKICTh 1 MEHIIY KUIbKICTh MOBITPSl, HEOOXIAHOTO JJIsi MOrO
3ropsiHHs. Benwka mpuxoBaHa TEIJIOTa BUNAPOBYBAHHS METAHONY 3HUKYE
TeMIepaTypy NaJbHOT CyMIIIIl Mij] 4ac TaKTy BIYCKY, 1110 CIIPUSIE TT1IBUIIICHHIO
Koe(illleHTa HaAIlOBHEHHS IWIHAPIB 1 J03Bojse ¢dopcyBaTh ABUTYH 3a
PaxyHOK 3pOCTaHHS CEPEIHBOTO €PEKTUBHOTO TUCKY.

Jlo HEeAoJIKIB METAHOJNy SK MajJuBa BiJHOCATh MOT0 HU3BKY TEIIOTY
3TOpPSIHHS, B PE3yjbTaTi 4YOro 30UIBIIYEThCS EKCIUTyaTalliiHa BUTpaTa
METaHOJIy 1 MPUOJIM3HO B JIBa pa3u 3MEHIIYEThCS 3amac Xoay aBTomMoOus. [3-
3a BUCOKOI TEIUIOTH BUIIAPOBYBAHHS METAHOJI XAPAKTEPU3YETHCS MOTAaHUMHU
IIyCKOBUMU  BJIACTUBOCTSIMH. MeETaHOJ ~ KOpPO3iMHO  arpeCMBHUM IO
BITHOIIICHHIO JI0 CBUHIIEBHUX 1 AJIIOMIHIEBUX CIUIABiB, KPIM TOTO BIH OTPYHHUIM.
I'pannuno pomyctuma 100 M/ [Ipu nomgaBaHHI METaHOIY SIKICTh OCH3MHY
3MIHIOETBCS BiANOBIAHO JO BiA3HAYEHUX BIACTUBOCTEH MeTaHoay. Ilpu
bOMY O€H3UH, SIKUM MICTUTh METAHOJI, Ma€ TaKy HETaTUBHY BJIACTUBICTH SIK
CXWIBHICTh JIO PO3IIAPYBAHHS TpPU HU3BKUX TEMIIEpAaTypax 1 HASIBHOCTI
BOJIOTH Ta HECYMICHICTb 3 TYMOIO 1 IJIACTMACaMH.

BoaeHnb, 3 €K0JIOTIYHOI TOUKH 30Dy, € 17€aTbHUM MAUBOM, 00 MpU HOro
3TOPSIHHI YTBOPIOETHCS MPAKTUYHO TUIBKHM BOJIa. 3a TEIUIOBOKO IIHHICTIO BiH
MepeBEPIIIY€E BC1 B1JIOM1 BUJIA MAJIUBA.

BojieHb Hailslernii €1eMEeHT, HaBITh Y PIIKOMY CTaH1 (IIpu TeMrepaTypi
Hkue Minyc 253 °C) Bi" npubau3Ho B 14 pa3iB jermie Boau B ogunuil macu
BOJICHb MICTUTh Maiike B 3 pa3u Oinblie Teria, Hi’K BiJJoMi BUKOIIHI MajvBa.
BignpanpoBani ra3u npu poOOTI JBUTYHA HA BOJHI HE MICTSITh OKCHUJIB
BYIJICIIO, BYTJICBOJHIB, OKCHIB CBHMHIIIO, @ OKCHJIB a30Ty MEHIIE HIXK IpH
pOOOTI Ha OCH3HHI.
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3amacu BOJHIO Ha IJIAHETI MPaKTUYHO Oe3MeHi. I'0JIOBHUM YHMHOM II€
CBITOBUM OKeaH 1 MpuUpoJiHi razu. OCHOBHUM CIIOCOOOM OJIep:KaHHS BOJHIO
ChOI'OJIHI € TTapoBa KOHBEPCIS MPUPOJTHOTO a3y Ha KaTaiizaropax. KpiMm Toro
BOJICHb OJICPKYIOTh 3 BYTUUIS 1 KOKCY B CKJIaJi CBITHJIBHOIO razy, a TaKOX
€JIEKTPOJII30M BOAU. B OCTaHHBOMY BUIAJIKy BEIUKY POJib Y BAPTOCTI BOJHIO
rpaloTh MICIEBI PECYpCH €IIEKTPOEHEPrii 1 MOXJIMBOCTI palliOHATBHOIO
BUKOPUCTAHHS KUCHIO. BUTpaTu enekTpoeHeprii Ha ojJepxaHHs 1 ke BOJHIO
CTAHOBIISITE 75 kBm-200. Jly)ke 3HauHI €KCIUTyaTallliiHl BUTPATH MpU
TpaHCIIOPTYBaHHI 1 30epiraHHi BOJHIO (BOJACHb Mae€ 3JaTHICTh IMPOHUKATH
Yyepe3 METajeBl CTIHKU €MKOCTEN).

Bo/iHeBO-TIOBITpsiHA CyMIIll 3aiiMa€eThbCsl B JAYKE IIMPOKOMY Jliala3oHi
koHueHTpaii (4,0...74,0 %) 1 ToMy 3ropsie B HIIIHIAPI ABUTYHA 3 BEJIUKOIO
IIBUJIKICTIO, TTIOKPAIYI04YU HOoro po0odi xapakrepuctuku. [Ipu nogaBanui 5 %
BOJIHIO B MAJMBHO-TOBITPSIHY CYMIll BUTpaTa OCH3MHY 1 JU3EJIHHOTO MajauBa
JIBUTYHOM 3MeHIIyeThca Ha 25...30 %, crae moxiuBa eeKkTuBHA poOOTa HA
30iHEHIH poOOoUild CyMiln, IO AO03BOJSE PI3KO 3HU3UTH TOKCHYHICTH
BIIMPAIlbOBaHUX Ta3iB. [IOTyXHICTh JBUTYHA MPU JOJIaBAHHI BOJHIO 3pOCTAE
Ha 20...40 % 3a paxyHOK MiIBUILIECHHS TEIIOTH 3TOPSHHS MaJIbHOI CyMIIIII.

OCHOBH1 TpyJHOILII Oprasizaiii poOOYOro MpPOIECy B JBUTYHI MOpH
BUKOPUCTAHHI BOJHIO IOB'i3aHI 3 HOro HU3BKOIO T'YCTHHOIO, IO 3MEHIIYE
KO€(QIIIEHT HAMOBHEHHA UWIIHAPIB JBUICYHA, 1 BHCOKOK IIBUAKICTIO
MOIIUPEHHS] (QPOHTY TMOJAYyM's, IO CTBOPIOE CHOPUSITIUBI YMOBHU IS
BUHUKHEHHS B MWIIHJApax jaeToHarii. s onTumizalii Mpolecy 3TopsHHS
BOJIHIO BUKOPUCTOBYIOTh BHOPCKYBAHHS BOJIU.

Tigpasun (miamix) [Ipu HOpManbHUX yMOBax Ii€ pijuHa 0€3 KOJIbOpY,
rycrunaoo (1004 xe/x’), Temmeparypoto kuminas (100,2 °C) i 3amep3annsi(1,5
°C), Omm3pka A0 Boau. OCKUIbKM TIiApa3vuH Ma€ BHUCOKY TeMIepaTypy
3aMep3aHHs JIOBOJIUTHCS BUKOPUCTOBYBATH HOTO B CyMillll 3 aHTU(pU3AMU,
HaMpuKiIaj, aMiakoM 1 BOJIOIO, IO 3MEHIIY€ TEIUIOTY 3TOPSHHS MalbHOI
CyMIIIIL.

A30TOBOJHEBI CIOJYKH OJICPKYIOTh 3 IPUPOIHOIO razy, 1o poOUTh iX
€HEPreTUYHO HEBUTIHUM CIHAJIOBATH B JIBUTYHaX. KpiM TOro, mnpu 3ropsiHHi
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a30TOBOJIHEBUX MaJIUB y MPOAYKTAX 3rOPSIHHS YTBOPIOETHCS 3HAUYHA KIJIbKICTh
OKCH/IIB a30TY.

IlanuBa HA OCHOBI POCJTUHHHUX 0Jil. OCKUIBKY POCIWHHI 01l MalOTh
OJIU3bKY 10 AW3EJIBHOTO MajiiBa CaMO3aWMUCTICTh 1 TEIUIOTY 3TOPSHHS, iX
MpoOyIOTh BUKOPUCTOBYBATH B JU3EIbHUX JBUTyHaX. OJIHAK, SIK MOKa3aJu
JOCHIIKEHHS JAU3EJIbHUX JBUTYHIB 13 0€3M0CEpPE/IHIM BIOPUCKOM, IIPU POOOTI
Ha POCJIUHHIN ol (COiloBii, OABOBHUKOBIN, PIMaKoBii, COHSIIHUKOBIN) Y
CHCTEMI IMaJMBOIIOJA4l 1 Ha CTiHKaX KaMepu 3TOPSHHS YTBOPIOIOTHCS
CMOJIOJIAKOB1 BIJIKJIQJICHHS, 10 MPHU3BOJUTH J0 30UIBIICHHS BUTPATH OJII 1
BUXOAy 3 Jany jaBuryHa. Hwusbki B'sI3KICHO-TeMIIEpaTypHl BIACTHUBOCTI
POCIMHHUX O TaKOX YTPYJHIOIOTH BUKOPUCTAHHS iX SK JU3EIHLHOTO
nanuBa. JlochimkeHHs, SKI NpoBOAWIMCh y HiMmeduwHi mnokazanu, 10
norepeaH1 miairpiB oiii 10 70...90 °C 1 po36aBiieHHs ii JU3EILHUM HaJUBOM
1:1 cyTTeBO 3HMKYE KUIBKICTh IIUX BIAKJIAJEHb. PO3p00IieH] 1 BUITyCKAIOTHCS
CrielianbH1 JU3eIbHI JBUTYHU (MOJIEpHI30BaHa WIIHAPO-MIOPIITHEBA TPyNa, 3
METOI TOKpalllaHHsl cyMilmoyTBopeHHs; mniaHsaTo Ha 200 °C cepeanio
TeMIlepaTypy 3a IUKJI; MiAICpIBaHHSA OJIii B CHUCTEMi JKMBJICHHS), SKI
MPaIfOITh HA YHCTIN Oii.

[TunoBuaHe nanuBo. BHACIIIOK BUCOKOT BAPTOCTI CUHTETUUHUX PIJIKUX
nanuB 3 Byruuist, B Himeuuuni, CIIIA, iHmux kpaiHax po3poOstOThCs
JBUTYHU, SIKI TPaALIOIOTh HAa MUIO0-BUJHOMY mnanuBi. OcHOBHa mpoOiaeMa
MOB'sI3aHa 3 BHCOKOIO 30JIBHICTIO BYTULISA, IO MPU3BOJUTH JI0 3HAYHUX
BIIKJIAJI€Hb Y KaMepl 3rOpsiHHSA 1 MiJABUILEHOTO CIHpAaIlOBaHHS ILWJIIHIPO-
nopirHeBoi rpynu. KoHKypylounM HanpsMKOM € BUKOPHUCTAHHSI BYTLIBHOIO
MIOPOIIKY Yy BUIJISAI CyCIeH31i 3 au3eiabHuM nanuBoM. IlIBeitnapchka ¢ipma
«3ymbliep» CTBOpUJIA KOHCTPYKIIIIO AW3es Jyisi poOOTH Ha cyMmiin 32 %-To
MOPOIIKOMOAIOHOr0 BYTULISL 3 JU3EJIbHUM MaJUBOM, MPU IIbOMY TOHKICTbH
MOMOJTY BYTLJLISI CTAHOBHJIA 3 MKM.

2. 3arajbHi BizomMocTi Ta kiaacudikaiisa ra3onogioHuX MajauB

[NazononiOHe manmMBO — 1€ CyMill pi3HUX Tra3iB (roproyux 1
Heroptounx). OCHOBHUMHM TOPHOYMMH KOMIIOHEHTAMH € BOJICHb, OKCH/I
BYIJICLI0, METaH Ta Ta30moji0HI BYIJIEBOJHI: €TaH, IpOIlaH, OyTaH, 1HOJI
CIpKOBOJIcHb. Heroproui KOMIOHEHTH — BYTJICKUCIIUN ra3, a30T, KUCEHb.
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VY nanuBHOMY OajaHCi KpaiHM Tra3omojiOHE IMajJuBO 3 KOXHHM POKOM
3aiiMae Bce Baromiiie Micile. Benuki NMepcrneKTUBM BUKOPUCTAHHS Ta3zy Y
CIJIbCBKOMY TOCIIOJIapCTBI SIK JUISI TEXHOJOTIYHMX (OMaJtOBaHHS TEIUIUIb,
MAapHUKIB, CYIIApOK, TBAPUHHUILKUX (epm), Tak 1 moOyTroBux mnoTped. B
OCTaHHI POKHM Ta3 BCE€ IIUPIIE BUKOPUCTOBYIOTh Y JABUT'YHAX BHYTPIIIHHOTO
sropsiHs (IB3).

[TopiBHSIHO 3 THIIMMM BUJIaMU Ta30M0/1I0HE MATUBO Ma€ TakKl MepeBaru:
JIeNIeBe 1 MICJsl BYrUUIsl HAWMOIIMPEHINIE, 3 BEIMKUMHU 3aracaMu; 3ropsie B
Mailke TEOpPETUYHIN KUIBKOCTI MOBITPs, 10 3a0e3nedye BUCOKI KOe(DIIleHT
KOPUCHOI /111 1 TeMIepaTypy 3TOpSHHS;

- MPU 3TOPSIHHI HE YTBOPIOE HEOAKaHUX MPOIYKTIB (CIPUUCTUX CHOJIYK,
KIIITSIBU 1 TUMY);

- JIETKO 3amajloeThCcsi TpU OyJb-sIKiil TemIeparypl HABKOJIUIIHBOTO
MOBITPsI; MOXK€ OyTU BUKOPHUCTAaHE B CTUCHYTOMY 1 3pIJPKEHOMY CTaHI; JJIs
30epiraHHs razy He HOTPIOHI CIeIlialibHI CKJIAJChKl MPUMIIIEHHS, OCKIIbKH
HOro moJiatoTh MO ra30BUX MaricTpassx.

["a3zomno/10He MaMBO Ma€ i HEraTUBHI BJIACTUBOCTI, YTBOPIOE BUOYXOBI
CyMillll 3 MOBITPSIM (MPUPOJHUM Ta3, METaH, BOJICHB), JIETKO BUTIKAE Yepes
HeIUIbHOCTI. ['a3u, 10 CKIaay SIKUX BXOJUTh OKCHUJI BYTJICIHIO (T€HEPATOPHHUIA,
3MIIIAHUM, CBITWJILHUN, BOJISIHUN, KOKCOBUI) YK€ OTPYUH1, TOMY IIpU POOOTI
3 HUMHM HEOOXiJJHO CYBOpPO JOTPUMYBATUCh MpPaBUJI TEXHIYHOI, OCOOUCTOI i
MIPOTUIIOKEKHOT OE3MEKH.

Ak 1 iHII BUAM MaJvBa, ra3omnojiOHE MOAUISIOTH Ha MPUPOIHE -
BUKOPUCTOBYETHCSI B TOMY BUIJISI/II, B SIKOMY BOHO 3HaXOJUTHCS B Hajapax
3eMJI1 1 MITY4YH1 ras3u, 10 OJEPXKYIOTh K MOOIYHUN MPOIYKT MpU mepepoOiri
HadTU 1 TBEpAOro MajuBa abo CIelialbHO 3a JOTOMOTOK Ta30reHepaTopiB
(IOMEHHUI, KOKCOBUM, TEHEPATOPHUIA).

3anexHo BiJ (PI3UUYHUX BIIACTUBOCTEM ra3u MOXKYTh OyTH 3pIJKEHI 1
CTUCHYTI. 3pIIPKEHI - 1€ Ta3u 3 BIJIHOCHO BHCOKOI KPUTHYHOIO
TeMIlepatypor, Ipu miasuiieHHi Tucky g0 1,0...1,5 Mlla nepexonsTs y
piakuil crad. B ocHOBHOMY 11e TiponaH-OyTaHoBi ByrjieBoJiHI. CTUCHYTI - 1i€
ra3ui 3 HHU3bKOIO KPUTUYHOK TEMIIEPATypoOr0, SKI 3aJIUIIAIOTHCS B
ra3onoJiiOHOMy CTaHi TNPU HOPMAJIbHIA TEMIEpaTypl HaBITH MpPU JdYyKE

20



BUCOKOMY THUCKY (10 20 Mlla). Jlo HUX HajeXaTh METaH, OKCHJ BYIJICIIO,
BOJICHb, CTUJICH.

["a3zomno/10He ManuBO 3a TEIJIOTOIO 3TOPSIHHS MOJUISIOTh HA TPU TPYIH:
BICOKOKAJIOpiiiHEe, 3 TEILIOTO 3ropsHHs moHax 20000 xoc/v’ (mpupomHi
ras3u ra30BHUX POJOBHUIIL 1 CYIyTHI1, HA(QTOBUH ra3);

cepeaHBOKAIOpiiiHe, 3 TerwioToro 3ropsHHS  10000...20000 xJoc/m’
(KOKCOBUM, CBITUJILHUI Ta 1H.);

HU3BKOKAIOpiiiHe, 3 TeIIoTow 3ropsaus 10 10000 x/foc/m” (TOMEHHHIA,
reHEepaTOPHUM Ta 1H.).

3. OTpuMaHHA Ta 3aCTOCYBAHHA ra3onoaioHoro najabHoro B /IB3

OnHUM 3 HAMMOIIMPEHIIINUX HUISAXIB OTPUMAHHS Ta30M0/1I0HOT0 MaauBa
13 TBEPJIOTO € Tpoliec razudikari

["azudikaririsi BiOyBa€eTbCcsl B ra3oreHeparopax, HUITXOM MNpPOIYCKaHHS
MOBITPSI uUepe3 po3KApPEeHUW Iap TBEPAOTO TNajuBa, SKE€ 3HAXOJIUTHhCA B
ra3oreHeparopi.

Po3pizHstoTh Taki mpouecu rasudikaiii: npsIMuid, OOCpHEHUH,

N
:

flobimps P
—

rOpU3OHTaJILHUH (pHC. 2).

Nodimps B A faz

—— ——

Nfan

Y4

ﬁ %

fabimpn / / : [a3
Jonsruk JorbHUN 3envHun

a 6 8

| N

Puc. 2 I'a3oreHeparopu 3 pisHUMH npouecamu rasudikamii najausa:
a- 3 NpsAMHUM; 0- 3 00epHEHHMM; B- 3 TOPU30HTAJIBLHUM

Henonikom mpsimoro mporiecy razudikaiili € Te, 1o reHepaTopHHil ras

3HAYHO 3a0pyAHIOETHCA TMPOAYKTAMU CYXOi MEPEroHKH (CMOJIUCTUMHU
pEYOBHMHAMU, OPTaHIYHUMH CIIOJIYKaMu), ByTUIbHUM MTUJIOM TOLIO.
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['enepaTopHuii ra3, ofepkaHuid 13 pi3HUX BUJIIB TBEPAOTO MAINBA, MOXKE
OyTH BUKOPUCTAHUM JJisi pOOOTH aBTOTPAKTOPHOI TEXHIKM MPHU BIACYTHOCTI
pIIKOTO 1 Ta3omoiOHOr0 MajBa Ta B paloHAax, BIAJAJICHUX BIJ MICIb
nepepoOku HadTu. JJis 1OrO MOXXKHA BUKOPUCTOBYBATH JpoBa, TOPQ,
JIepeBHe, Oype Ta KaM'sHe BYTULIsA, KOKC 1 HAMIBKOKC, OpPUKETH 3 PIZHUX
CLIIbCLKOTOCTIOAAPCHKUX BIIXO1B (THpPCA, Jy3ra TOIIO).

bioraz  BigJHOCUTBCS 7O  BIJIHOBJIIOBAJbHUX  €HEPropecypciB
CLIbCBKOTOCIIOAAPCHKOr0  BUpPOOHUIITBA.  ONEpXKylOTh  WOro  MUIAXOM
aHaepoOHoi (epmenTailii 6iomacu. Bin mictuts 50...80 % merany, 50...20 %
BYIJICKHCIIOTO ra3y, MeHie 1 % cipkoBojgHIO Ta ciuigu amiaky. CepemHs
TeIUI0Ta 3ropsHHEs Giorasy cranoutsb 21000...23000 xoc/a’ .

CyOctpaTroM njis aHaepoOHO1 (pepMeHTallll € BiaX0oAu BUPOOHHUIITBA, a
TaKOX 3aJUIIKHU CIIbCHbKOTOCIOAAPCHKUX KYJIBTYp (CHIIOC, COJIOMa) 1 XapyoBi
BIJIXO/IH.

Ha npaktuii micist TpuAsaTU1000BOro 30po/KyBaHHS 3 1 ke OpraHiqyHO
PEYOBUHM THOK BEJIMKOI poraroi xyaoou moxkHa ogepxkatu 200...500 7z,
ceuHeir — 300...700 » Oiorazy. HaitOupmmuii BUXiJi ra3y MOKHa OJIepKaTH 3
nociiay Kypeu. 3a 100y 3 THOMO (MMOCiiay) OAHIET TBapuHU (MTHUI) MOXKHA
OJIepXKaTH TaKy KiIbKiCTb Giorasy: Belmka porata xymoba - 1,5 a’; cBuHi —
0,2 ]l/l3; KypHu, kpoai — 0,015 M.

OcHOBHUMHM eJeMeHTaMu 010ra3oBOi YCTAaHOBKH €: Kamepa OpOodiHHS
(bepMeHTaTOp, METAHTEHK), ONAIIOBAIIBHUN 1 3MINIyBaJbHUN MPHUCTPOI,
ra3rojbJep.

3anumok miciisi pepMeHTAallll BUKOPUCTOBYIOTH SIK OpraHiuHe J00pPHUBO.

4. 3acTtocyBaHHs ra3onoaioHoro najarHoro B /B3

Bukopucranus razy, sik nanupa s [IB3, nodanock y cepeauni XIX
CTOpI1YYs, 3 TMOSBOIO MEPIIUX razoBux JABUTyHIB Jlenyapa. {1 aBuryHu Oyniu
HEJIOCKOHAI, IIpaitoBaad 0e3 mnomepeaHboro ctucky. Ilicas mosiBu
OCH3MHOBUX JBUTYHIB JI0 Ta30M0/[1I0HOT0 MaInuBa 3BEPTAINCS JUIIE TOA1, KOJIU
BUHUKAJIM BEJIUKI TPYIHOII 3 PIAKUM MAJTUBOM.

Bukopucranns raszomnoaioHoro namuBa a8 (B3, kpiM 3arajibHUX
repeBar, Mae CBoi cnenu@ivui:
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- 3HWKYETbCS TOKCUYHICTH BiJMpallbOBAHUX Tra3iB, 10 MPU Cy4acHIH
KOHIIEHTpallli aBTOMIOLIIB CYTTEBO O3J0pPOBUTH TMOBITPSHUI  Oaceii,
0COOJIMBO Y BEJIMKUX MICTaX;

- 301IbIIYyETHCS B cepenHboMy Ha 35...40 % moTopecypc NBUTYHA 1 B
2...3 pa3u CTpOK poOOTH MOTOPHOIO Macja, OCKIJIbKH Ta30MOBITPSHA CYMIII
HE 3MMBA€ MAacCJIHOI IUTIBKM 3 J3epKaja IWIIHApa 1 HE pO3piIKye Macio B
KapTepi ABUTYHA;

- BHUCOKa JI€TOHAIliiiHA CTIWKICTh Ta30MOAI0HOTO TNajauBa JO3BOJISIE
MIJIBUIUTH CTYIiHb CTUCKY JBHUI'YHA, a BIJANOBIAHO MOTO 1 MOTYXHICTh (70
15%) 1 nanuBHy €KOHOMIYHICTH (110 12%);

- MIOJIMIITY€THCST PO3MOJILT MATBHOI CyMIIII MIXK [IUIIHIPAMH.

Bukopuctanusi ra3onoi0OHOTO MajivBa B JU3EJIBHUX 1 KapOHOpaTOPHUX
JBUTYHAaX Mae€ CBOi crnenudiyHi ocobnuBocTi. Tak mpu mepeBejeHHI
U3EJbHUX JIBUTYHIB Ha Ta3omoAiOHe MaauBO JEHI0  301IbLIYETHCS
MOTY>KHICTb, OCKIJIbBKH € MOXJIMBICTh BUKOPUCTATH Oaraty majbHYy CyMIII, 110
3ropsie 0€3 AUMIIEHHSI, ajJie OJTHOYACHO MOTIPIIYETHCS MAJIMBHA €KOHOMIYHICTD
13-3a 3MYIIIEHOT'0 3MEHIIICHHS CTYNEHs CTUCKY (110 8...9).

s mepeBeseHHS JW3ENI1IB Ha ra3oIoji0He MajJuBO 3aMICTh JIU3EJIbHO1
MaJIMBHOI anaparypyu YCTAaHOBJIOIOTh CHUCTEMY 3alajlOBaHHS, B OTBOPU IS
(GOpPCYHOK CBIUKH, Ha BIYCKHOMY TpPyOONpPOBOAI MOHTYIOTH 3MillyBaud 3
JIPOCEIbHUM MaTpyOKOM, MDK OJIOKOM 1 TOJIOBKOI IMJIIHJPIB CTaBJIAThH
MPOKJIAJIKY /11 3SMEHIIICHHS CTYTCHS TUCKY.

MoxHa B UWIIHAP 3aMICTh MOBITPSl MOJaBaTH Ta30MOBITPSAHY CYMIII
BIJIMOBIJTHOTO CKJIady, $Ka 3alajloeTbCsl B PE3yibTaTi BHOPCKYBAHHS
HEBEJIMKOI KIJIBKOCT1 AU3EIBLHOrO ManuBa, 1o He nepeBuinye 10...20 % ioro
BUTpATH Ha Ju3elbHOMY 1uKil. Ileit meton He mnoTpedye BEIMKOTO
nepeodnagHaHHs JU3esl, KpiM TOro, pu Oa’kaHH1 MOKHA MIBUAKO MEPEBECTH
IBUTYH (Ta30/1M3€Jb) 3HOBY Ha JU3EJIbHE MAJIUBO.

[Ipu nmepeBeneHHI KapOOPATOPHUX JBUTYHIB HA ra3omnofid He MaJuBO
TaKO>X CTBOPIOIOTH Ta30BY MOJU(QIKAIII CTaHJAPTHOTO KapOOpaTOpHOTO
JIBUT'YHA, OOJIAJIHYIOTh HOro ra3zo0ajoOHHOI YCTAHOBKOIO 1 KapOrwpaTOpOM-
3MmilryBaueM. Y TaKOMY BUNAJKY 30€pira€TbCsi MOXKIMBICTH pOOOTH JIBUTYH 1
Ha OeH3uHi, 1 Ha rasi. [I[pyuoMy Ha O€H3UHI ABUTYH PO3BUBAE HOMIHAJIBHY
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MOTY>HICTh, @ HA TA30BOMY MaJMBl MOTYXKHICTh JIBUTYHA 3MEHIIYEThCA (HA
7...11% npu BUKOpPUCTaHHI 3piKeHOTo ra3y 1 Ha 16..20 % - cTUCHYTOTO)
BHACJI1JIOK 3MCHILICHHS HAITIOBHEHHS IWJIIHAPIB ra30IMOBITPSHOK CYMIIIIIIO, a
TaKO0> MEHIIIOIO 11 TeIIOTOIO 3rOPSIHHS. )

[Ipu BUKOpHUCTaHHI Ta30M0/[I0HOTO MajJuBa CUCTEMY KUBJICHHS JIBUTYHA,
HE3aJIe)KHO Bij i1 TUMy, 00JaAHYIOTh Ta300aJIOHHOI0 YCTAHOBKOIO. 3a BUIOM
razonojiioHoro nanusa g JIB3 razo0anoHHl yCTAaHOBKHU MOJUISIOTh HA TPU
TUMH: JJIE CTUCHYTOrO MPUPOJHOIO Ta3y, 3PIIKEHOr0 MPUPOIHOTO Ta3y
(piaKoro MeTaHy) 1 3pigKeHOro mpomnaH-OyTaHoBoro rasy. Bei (razo6anoHHi
YCTAHOBKH CKJIAJAIOThCs 3 OalOHIB IS 30€piraHHs 1 TpaHCHOPTYBaHHS rasy,
ra3oro/IaBajibHOI 1 3MIIIYBAJIBHOT allapaTypu, KOHTPOJbHUX MPUIAIiB.
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JIEKIIS Ne3
TEMA: ITAJIBHE JJIA IBUI'YHIB 3 IIPUMYCOBUM
SAITAJIIOBAHHAM

Inan
. YMOBH 32CTOCYBAaHHSI i OCHOBHi BUMOI'H;
YMOBHM 3ropsiHHS NAJIMBA;

CrabijbHicTh O0€H3MHIB 10 BiAKJIaIHb;
CranaapTu, COpTH Ta MAPKH O€H3MHIB;

N A W N -

. 3axkopaonHi Kjiacudikanii aBTOMOOUIbHIX O€H3HHIB.

1. YMoBHM 3aCTOCYBAHHA | OCHOBHI BUMOIH.

Jlo ABUTYHIB 3 MPUMYCOBUM 3aMaJIFOBAHHSAM BIJTHOCSITH MOPIIHEBI 1
POTOPHO-TIOPIIHEB] ~ KapOHOpaTOpHI JBUTYHH, JIBUTYHH 3  CHCTEMOIO
BIIOPCKYBAHHS IaJIMBa 1 JBUT'YHH, IO MPAIIOIOTh HA Ta30IM0i0HOMY ITaIuBi.
OCHOBHUM PIJIKUM MAJIMBOM JIJIsl IUX JIBUTYHIB € OCH3UH.

beHsuH — 1e ckiIajgHa CyMill JIETKUX apoOMaTUYHUX, HA()TEHOBUX,
napadiHOBHUX BYTJICBOJHIB Ta X MOXIAHUX 3 YUCJIOM aTOMIB BYTJICIIO BiJ 5 10
10, cepennboro MozekyspHoro wmacorw Oins 100. Jlerkozaiimucra, 06e€3
KOJIbOpy abo >KoBTyBara (KoJau Oe3 cremiaJbHuX J00aBOK) piguHa, IO
Bukunae npu 35...205°C.

KapOropaTtopHni JIBUTYHHU XapaKTEPU3YIOTHCS 30BHIIITHIM
CyMIIIOyTBOPEHHsIM. [lanbHa cyMilll yTBOPIOETHCA B CHEIIAIbHOMY IpUiIal -
kapOropatopi. Ilpomec CyMilIOyTBOpEHHS MoOJsira€e B  PO3MMIIOBAHHI,
BUMAPOBYBAHHI, MEpEeMilllyBaHHI OCH3MHY 3 TaKOIO KUIBKICTIO MOBITpS, sIKa
HEOoOXiJiHa JJIsl Moro 3ropsiHHs. BumapoByBaHHsS OCH3MHY Ta MEPEMIIITyBaHHS
3 TIOBITPSIM BiJIOYBA€THCS 1 Y BIIYCKHOMY TPYOONPOBOJ1 JBUTYHA, a TaKOX B
HUAJIIHJPI T1]] Yac TaKTiB BOYCKY 1 CTUCKY. SIKICTh mepeMilllyBaHHsI OCH3UHY 3
MOBITPSIM BU3HA4Ya€ MIBUJKICTH 1 MOBHOTY 3TOPSIHHS po0OYOi CyMillll, a TUM
CaMHM 1 EKOHOMIYHICTh pOOOTH JBUTYHA.

CyTTe€BUM HEIOIIKOM KapOIOpaTOPHUX JBUTYHIB € HEPIBHOMIPHICTD
PO3MOJIUTY MAJIbHOI CyMIIll MO OKPEeMHUX IWJIIHJpax 1 iXx poOoTa 3 pI3HUMHU
KoedilieHTaMu Haaauiiky TmoBiTpsa. Ile CynpoBOJKY€EThCS TMOSBOIO B
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MPOAYKTaxX 3rOPSIHHSI OKCHUJIB BYTJICLIO, IPU 30arayeHHi CyMillli Ta OKCHUJIIB
a3oTy, Tpu 301JIHEHHI, TOOTO BHHHMKA€E€ IIJIBUIEHA TOKCHUYHICTH
BI/INIPallbOBAHUX T'a31B 1 3HMKYETHCSI EKOHOMIYHICTh pOOOTH JIBUT'YHA.

Henonikom 6e3nocepesHLOr0 BIIOPCKYBAHHS MAaJiMBa € CKOPOUYCHHS 4acy
Ha CyMIIIIOYTBOPEHHS, IO MiJBUIILYE KOPCTKICTh pOOOTH ABUTYHA.

beH3uHM MOBHHHI BIIMOBIIATH BCIM OCHOBHHUM BHUMOTaM JI0 Oyb-SIKOI'O
najavBa, KPIM TOTO, ACSKUM CeIU(PIIHUM:

MaTh XOPOIll CyMIIIOYTBOPIOKOYI BIACTUBOCTI MPU POOOTI JBUTYHA B
PI3HUX €KCIUTyaTalliiHMX yMOBaX, a TaKOXX BHUCOKY JIETOHAIMHY CTIHMKICTb,
o 3abe3neuye HOpMaJibHE 3TOPSIHHS MaJIMBa MPU PI3HUX PEXUMax poOOTH
JIBUTYHA.

2. YMOBM 3rOpsiHHA NAJIMBA

[ToTyXHICTh 1 €KOHOMIYHICTh POOOTH JBUT'YHA CYTTEBO 3aJICKUTh Bij
XapakTepy 1 MOBHOTHU 3TOPAHHS poO0OYOI CyMillll, MOMEHTY TMOYAaTKy 1 KiHIIS
3TOPSIHHSL.

3ropsHHsT poOOUYOi Ccyminni Moke OyTH HOpPMalabHUM, >XapoBUM (B
pe3yJibTaTi caMo3aliMaHHs) 1 IETOHAI[IMHUM.

HopmajnibHe 3ropsiHHsi. Y JBHUT'YHAaX 3 IMPUMYCOBUM 3alaJlOBaHHSIM
poboya cymim (ctucHyta A0 1...1,5 MIla 1 Harpita TEIUIOTOK CTHUCKY 10
350...380 °C) 3aiimaeTbcsi BiJg €JIEKTPUYHOI ICKPU 1 3ropsie B TIPOIlECI
nomupeHHst GPOHTY MOJIYM'st TIO BCiil Kamepi 3TOPSHHS.

[Ipu 1pOMy BUAUIAIOTH Tpu (a3u 3ropsitHHA (puc.3): yTBOPEHHS
ocepelka TOpiHHA (AUISHKA a), IIBUJKOTO TMOIIMPEHHS (PPOHTY MOnaym's
(nuistHKa 0) 1 TOrOpsiHHSA (JIUITHKA B).

[lepmia — mOYMHAETHCS 3 MOMEHTY MojAadl ICKpU 1 3aKIYye€ThCs B
MOMEHT TOMITHOTO MiJBUIIIEHHS TUCKY BHACHIIJOK 3ropsiHHsA. B it dasi,
OCEpPEOK TOpiHHA, M0 BHUHUK MIXK €JEKTPOJIaMU CBIUYKH, MOCTYIOBO
MEPETBOPIOETHCS B PO3BUHYTUN (PPOHT MOJIyM'sl.

Jlpyra — ocHOBHa ¢ha3za IMIBUIKOTO MOMIUPEHHS (QPOHTY MOIyM's
(cepennst mBUAKICTE 15..80 M/c) mpoTikae NPaKTUYHO MPU HE3ZMIHHOMY
00'emi, Tak SIK MOPILICHb MOPOTITOM 1€l (a3u 3HAXOAUTHCS OUISI BEPXHBOI
MEpPTBOI TOYKH. 3aKIHUY€EThCS (Ppa3za B MOMEHT JOCSTHEHHS MaKCHUMaJIbHOTO
TUCKY B IIWJIIHAP1 JBUTYHA.

26



3akimouHa TpeTs (aza — mpolec JoropaHHs poOouoi cymimmi. Jis
JIOCSITHEHHS MAaKCUMAaJbHOI TOTY>KHOCTI 1 €KOHOMIYHOCTI pOOOTH JBUTYHA
TOYKM TOYATKY 1 KiHII Jpyroi ¢a3u MOBUHHI OYTH pO3TAlIOBAaHI MPUOIU3HO
CUMETPUYHO BiJTHOCHO BepXHbO1 MepTBOi Touku (BMT).

4 5ﬁ

; 17
§‘2
ST

f Iewpa

3ananwbawms
. / 1 !
100 90 BMT S0 100

Kym nobopomy Koninvacmoeo
bana, epad

Puc. 3 IngukaropHa giarpamMa po00TH KapOIPATOPHOIO ABUI'YHA

[Tonoxxenns Bcix (a3 BigHOCHO BMT perymooTh, 3MIHIOYH
yCTaHOBKY MOMEHTa 3anantoBaHHs. KyT y rpaaycax moBOpOTYy KOJIIHYACTOTO
Bajia BiJ] MOMEHTY MPOCKaKyBaHHS 1CKPH MDK €JEKTpoJaMH CBiUku 10 BMT
Ha3UBalOTh KYTOM BHUIIEPEKEHHS 3anaitoBaHHs. ONTUMaJIbHUN  KYT
BUIEPE/KEHHS  3alaJlOBaHHS  3aJieUTh BIJl BJIACTUBOCTEW TajuBa,
KOHCTPYKTHBHUX OCOOJIMBOCTEH MBUTYyHA, PEXUMY HOro poOoTh 1 s
CyYacCHUX JBUTYHIB 3HAXOJUTHCS B Mexkax 12... 15°.

Tenep posrnsHuMO AeToHaIlHE 3ropsHHA. [lim yac poboTH IBUTYHa
BHACTIIOK JESKUX MNpUYMH (MABUINEHOI TeMIepaTypH, HEBIIMOBIIHOCTI
OKTAHOBOTO 4YHcja OCH3MHY BHMOTaM JBWUTYHA, a TAKOX SKOCTI OCH3UHY
BUMOTaM CTaHJApPTy TOIIO) MOXXE BHHHMKHYTH JeTOHaIliliHe (BHOYXOBe)
3TOpPSHHS po00Yoi cymimn abo mpocto AeToHaiis. [lpw nmeroHariiHOMY
3ropsiHHl (poHT mosyM's momuproerbest 31 mBuakicTio 1000...2300 wm/c, a
Temriepatypa niasuuryetrses 10 2500...3000 °C.

MexaHi3M JETOHAIIMHOTO 3rOopsHHA po00YO0i CyMiln A0 KIiHII IIe He
BuBYeHUU. HaiiOinpie momupeHHs HalOyiaa Teopis OpTaHIYHUX TMEPOKCHIB,
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3riIHO  SIKO1 JIETOHAIlid BHUHUKAE B PpE3yJIbTaTl JIAHIIOTOBUX PEaKIIIi
YTBOPEHHS 1 PO3MICIUICHHS BYIJICBOJHEBUX MNEPOKCHUIIB IIIJI JIIE0 BHUCOKHUX
TeMrepaTyp 1 TUCKY B poOouUiil cyMilli, sika 3ropsie B ocTaHHio uepry. [lpu
PO3IIEIUICHH] MEPOKCUJIIB BUILISAETHCS 0arato TEIJIOTH YTBOPIOIOTHCS HOBI
AKTHUBHI1 YaCTHUHKH.

Cnouarky 3aiiMaHHsI po0OYOi Cymimll BiJIOYBA€ThCA BiJ ICKpU CBIYKH
3anajgroBaHHs 1 GpoHT moaym'ss remnepatyporo 2000...2500 °C nomuproeTbes
3 HOPMaJIbHOIO MIBUJIKICTIO. Tak 3ropsie HaBITh IPH IHTEHCUBHIN JIETOHAILIII, SIK
npaBuio, 75 % poboyoi cyMili, a npu ciadkit — 95 %.

I3 3poctrannsam Temneparypu (400...450 °C) 1 tucky (3... 4 Mlla) B
YaCTHUHI HE3ropuIoi poOodYoi cymimn, B pe3yibTaTi MNEPEeANoyMEHEBUX
peakiiid, BiIOYBA€ThCA MOMEPEHE OKHUCICHHS BYTJIEBOJHIB 3 YTBOPEHHSM
MEepOKCUJHUX  crnoiyk. Ilpu  JOCATHEHHI  BIANOBIAHOI  KOHIICHTpAIlii
MEPOKCUIIB 1 aKTUBHUX MPOJYKTIB iX PO3UICIJICHHS B OJHIA AUISHIII 30HU
HE3ropijaoi poboYoi CyMillr, BHACIJIOK caMoO3aiiMaHHs, 3'SBISEThCS HOBHI
OCEpPENOK TMONyM's, SIKUM TOMIMPIOETHCS 3 HAJA3BYKOBOI IIBUAKICTIO
Ha3yCTpid (PPOHTY HOPMAJIBHOTO 3TOpsiHHA. PI3KO MiABHUIINYETHCS THCK 1
TeMmrepaTypa BHACHIJOK JACTOHAIIMHOI XBWJI, BIJI SIKOI CaMO3alMaEeThCs
CYCIJIHIM IIap Cymilll, a HOBUM JETOHAIIMHUI OCEpeaOoK, 10 yTBOPUBCS, B
CBOIO Yepry, 3anajato€ HACTYIHY AUISTHKY CyMili 1 T. 1.

Tuck y numiHapi NIABUIIYETHCS CTPUOKOIOIOHE, a MOTIM BiOpyIOUH,
3MEHIIYETHCSI TTPU TaKTl PO3IIMPECHHS, BUKIUKAIOYU XapaKTepPHUN JI3BIHKUM
METAJIEBUU CTYKIT BHACIIJOK BIOpallii CTIHOK 1 TOJIOBKM IIWJIIHJIPIB Bij yAapiB
B HUX JICTOHAIIMHOT XBUIII.

3. CtabiabHicTh O€H3MHIB 10 BiAK/JIaJHb

@iznyHa cTa0lIbHICTb. BEH3MHU MICTITh HAWOUIBII JIETKOKUILISYI
dpakiii BYrJI€BOJHIB, TOMY BTpPAaTH IX BIJl BUNAPOBYBaHHSA OUIbII, Y
MOPIBHSHHI 3 THIIUMU PIIKUMHU NajiuBaMu. CXUIBHICTh OCH3UHY JI0 BTPAT Bij
BUMAPOBYBAHHS 3aJICKUTh BiJl iX (DpakUIMHOrO CKJIaay, TUCKY HACHYCHOI
1apu, KOMIIOHEHTHOTO CKJIajy, IPOTEe 3aJ0BUIBHOT KOPEJISIli MK BTpaTaMH 1
NepepaxoBaHUMU MMOKA3HUKAMU HE Mae€.
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HaiicxunbHil 10 BTpaT BijJ BUMApPOBYBAaHHS Ti OCH3WHU, Kl MICTATH
Oytan abo OyTtaH-OyTeHOBI (pakiiii. ['a30Buil OCH3MH M 130MEHTAH MEHIIIEC
BIUIMBAIOTh HA CXWJIbHICTh OCH3MHY 10 BTpaT. BTpaTu O€H3UHIB 3UMOBOTO
BUJly, NPUOJM3HO y MIBTOpAa pa3u NEPEBUINYIOTh BTPAaTH JIITHBOTO MPHU
OJIHAKOBUX yMoOBax 30epiranHsa. I[Ipore npu mnpaBwibHOMY 30€pira”si i
TPAHCTIOPTYBAaHHI BTPaTH OCH3MHY HEBEJIMKI 1 3MiHA iX AKOCTI HE3HAYHA.

XimiyHa cTabiibHicTh. XiMIYHA CTaOLIBHICT, OCH3UHIB 3aJICKUTH B
OCHOBHOMY BiJl TpyIOBOrO XIMIYHOIO CKJaay MajduBa 1 KIJIBKOCTI
HEHACUYEHUX BYTJIEBOAHIB. KuIbKICHO XIMiIYHY CTaOUIbHICTh OCH3MHIB
OIIIHIOKOTh IHAYKIIHHUM TiepiojioM. YuM OuIbIIMN 1HIYKIIMHUK Mepion
OCH3MHY, TUM BiH CTaO1ILHIIIUH.

[TigBHIIEHHA XIMIYHOI CTAaOUILHOCTI OCH3MHIB JOCSITAETHCS, SIK 1 1HIIHNX
MPOJYKTIB, JIBOMa CHOCOOAMM: OYHCTKOI HECTaOIIbHUX JUCTHIIATIB 1
BUKOPUCTAHHSIM CICI[IaJIbHUX aHTUOKHUC-JIIOBAIBHUX MpHUCaIOK. EdekTuBHUM
1 EKOHOMIYHHM CIIOCOOOM ITJIBUINEHHS XIMIYHOI CTAO01JIHLHOCTI € BBEICHHS
AHTUOKUCITIOBAJIbHUX MPHUCAJIOK - PEUOBUH, 110 3/]aTHI OOpPUBATH JAHIIOTOBI
peaKiiii OKUCICHHS, TUM CaMUM 30UIbIIYIOUN 1HIYKIIHHUN TEPIo/.

CxuJbHicTh A0 BiakjgaageHb. [li1 yac poOOTH ABUTyHA Ha ACTaSIX
CUCTEMHU >KUBJICHHS, y BIIYCKHOMY TpyOONpOBOJi, Ha CTIHKax KaMepu
3TOPSIHHS MOXKHA MO0AYUTH BiJIKIagaHH. KUIbKICTh BIJIKJIa/laHb Y BIYCKHOMY
TPyOONPOBOJII 3HAXOJIUTHCS Y MPAMINA 3aJE€KHOCTI BIJl HAIBHOCTI (PAKTUYHUX
CMOJ1 y OSH3HUHI.

Harap - TBepai ByTJIeneBl BIIKIAJCHHS, 110 YTBOPIOIOTHCS 3 CMOJHUCTUX
pPEUOBUH Ha CTIHKaX KaMepu 3TOpsiIHHA, BIYCKHUX KjalmaHax MijJ €0
BUCOKUX Temmeparyp. Harap mae nayxe wmainy TEIUJIONPOBIIHICTh, TOMY
OXOJIOM)KEHHS KaMmep 3TOPSHHS TMOTIPIIY€EThCs, 110 BIUIMBAE HA MOTYXHICTh 1
€KOHOMIYHICTh poOOTH JBUTYHA. Harap TakoX BHU3UBAaE KapoBe
3anandtoBaHHs. CXWIBHICTH O€H3UHY JO HarapoyTBOPEHHS 3aJ€kKUTh B
OCHOBHOMY BiJ BMICTy 1 CKJaJy TMPUCYTHIX B HBOMY apOMaTUYHHUX
BYIJIEBOJHIB, €TUJIOBO1 PIJIMHHU 1 CIIOJIYK CIPKH.

ApoMaTu4H1 BYTJIEBOJIHI MalOTh BUCOKY JE€TOHAIIHY CTIMKICTH TOMY,
BOHM OakaHi B O€H3MHaX, aji€ BOHM 30UIBIIYIOTh CXHJBHICTH OCH3UHY J0
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HarapoyTBOpPEHHsA. BpaxoByrouu 1€, ONTUMAIBHUNA BMICT apOMaTHUUYHUX
BYIJICBOJHIB B aBTOMOOUILHUX OEH3MHAX 3HAXOAUThCA B Mexkax 40...45 %.

4. CtanmapTu, COpTH Ta MAPKH OCH3UHIB

Bianosiguno g0 JACTY 1.0-93 HopMaTuBHI JOKYMEHTH Y KpaiHH 110
CTaHJIapTU3allil MipO3IUISIOTHCS HA TaKl KaTeropii:

- nepxaBHi cranaapti Ykpainu JJCTY;

- rany3eBi cranaapti Ykpainu - ['CTY;

- CTaHAAPTH HAYKOBO-TEXHIYHUX 1 IHXKECHEPHUX CYCIUIBCTB 1 COI031B
Ykpaiau CTTY;

- TE€XHI4H1 yMOBHU YKpainu - TYV;

- ctanjaptu nianpueMcts - CTII.

Jlo nep:kaBHUX CTaHAAPTIB MPUPIBHIOIOTHCS JIEpKaBH1 OyAiBEIIbHI
HOPMH 1 MPABUJIA, a TAKOXK JIEp>KaBHI KIacU(PIKaTOpH TEXHIKO-€KOHOMIYHOI 1
coniaibHOi 1H(MopMaIlii. PeciyonikanchKi cTaHaapTH KoJuiiHboi YPCP
3aCTOCOBYIOTHCS K JIEPKABHI CTAHIAPTH Y KpaiHU A0 IXHBOT UM 3aMI1HU
CKaCyBaHHSI.

Hotennep mno HadTOmpoayKTax pO3pOOJCHUN TIIBKKM CTaHAApT Ha
tepMminoiorito (JICTY 3437-96). HamionanbHi crangapTd YKpainu Ha HadTYy,
najvBa 1 METOJIU IXHBOTO JTOCIKEHHSI BIJICYTHI.

CranaapT HOIIMPIOETHCS HAa OEH3WMHM, 3aCTOCOBYBaHI SIK MAJIUBO JIJIS
KapOIOpaTOpPHUX AaBTOMOOUIBHMX 1 MOTOIMKICTHUX JIBUTYHIB, a TaKOX
JIBUTYHIB 1HIIOTO TPU3HAYCHHS. Y 3aJIEKHOCTI BIJI OKTAaHOBOIO YMHCIIA
BCTAHOBJIEHI HACTYITHI MapKU aBTOMOO1JIbHUX OCH3MHIB:

A-72 - HeeTUIOBaHUHN 3 OKTAHOBUM YKCJIOM [0 MOTOPHOMY METO/II HE
ment 72 (OKIT 02 5112 0401);

A-76 - HeeTUIOBaHUHN 3 OKTAHOBUM YKCJIOM [0 MOTOPHOMY METO[I HE
ment 76 (OKIT 02 5112 0501);

A-76 - eTWsiOBaHUN 3 OKTAaHOBUM YHCJIIOM [0 MOTOPHOMY METOIl HE
meni 76 (OKIT 02 5112 0502);

AWN-91 - HeeTuOBaHUM 3 OKTAaHOBUM YHCJIOM II0 JOCHITHUIILKOMY
metoii He meHin 91 (OKIT 02 5112 0900);

AW-93 - HeeTuIOBaHHUM 3 OKTAaHOBUM YHCJIOM II0 JOCHITHUIILKOMY
Metoi He meHin 93 (OKII 02 51120601);
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AW-95 - HeeTu0OBaHUM 3 OKTAaHOBUM YHCJIOM II0 JOCHITHUIILKOMY
Metoai He meHi 95 (OKII 0251120300);

ABTOMOO1IBHI OCH3UHU MIAPO3IUIAIOTHCS HA BUIU:

-JITHIN- JIJIs1 3aCTOCYBaHHS y BCiX palioHax, KpiM MiBHIYHUX 1 MIBHIYHO-
cxigHux, y mnepiogq 3 1 kBiTHA 10 | KOBTHS; y MiBACHHUX pailoHaX
JIOTYCKAETHCS 3aCTOCOBYBATH JIITHIM OCH3UH MPOTITOM YCiX CE30HIB;

-3UMOBUM - JIJI1 3aCTOCYBAHHSI MPOTSTOM YCIX CE30HIB y MIBHIYHHX 1
MIBHIYHO-CX1JJHUX paiiOHaXx 1 IHIIMX pailoHax 3 1 )KOBTHA Mo 1 KBITHS.

ABTOMOO1JIBHI O€H3UHU MOBUHHI BUTOTOBJIATHCS BiANOBIAHO 1O BHUMOTI
JTIACHOTO CTaHAApPTy 1 IO TEXHOJIOTIYHIM JOKyMEHTaIlli, 3aTBEpKEHOI Yy
BCTAHOBJICHOMY MOPSJIKY.

5. 3akopaoHHi kiaacudikanii aBTOMOOUILHIX O€H3HMHIB.

Y OuIbIIOCTI MPOMHUCIOBO PO3BUHYTHX KpaiHaX BUKOPUCTOBYIOTH B
OCHOBHOMY JIBl Mapku OeH3uHIB - «[Ipemiym» 3 OYUJ[ 97...98 1 «Perymnsip» 3
O4Y/l 90...94. V CIIA, Aunrnii 1 Himeyunni icHye 11ie ogHa mapka «Cymep» 3
O4/l 100...101, BupoOHULITBO siKOTO HE mepeBuinye 4...6 % BiJ 3arajibHOIO
BUPOOHUTIITBA  aBTOMOOUIBHHUX  O€H3uHIB. Y  0Oaratbox  KpaiHax
BUKOPUCTOBYIOTh OCH3MH TUIbKU OJIHIET MApKH.

Cnenudikariero mnependavyaeTbcs BHUIYCK JBOX MapoK OCH3UHIB
«IIpemiym» 1 «Perynsap», SKi 3aJ€KHO BIJ TOKa3HUKIB BUIAPHOCTI
(bpakuiiiHuii ckiaj 1 THCK, HACUYEHOI Mapu) IMOJUISIOTh, Ha I'SITh THUIIIB:
C(Cold) - nna xonoguux kiaiMatuyHux ymoB, M(Mild) - aist moMipHUX yMOB,
W(Warm) nist ternoi noroau, H(Hot) - nis skapkoro kiimaty 1 E (Extreme) -
JU1s1 0OCOOJIUBO BAYKKUX YMOB.

VY kpainax €Bpomneiicbkkoro coro3y — yactka OeH3uHIB «IIpemiym»
ckinagae 78%, a 6en3uHiB «Perymsip» - 22%, sk mpaBuiIo BOHM €THJIHOBAHI 3
Bmictom TEC Big 0,15 no 0,40 r/n OGen3uny. OKTaHOBE 4YHCIO OCH3MHIB
«Perynsap» moxxe konuBatucs Bia 91 ngo 92. Pimenusam Pagu kpain €EC Bin
20.03.85 p. €EC Ha mepcnekTUBY 3aTBEPKCHUN €IMHUN HECTUIbOBAHUU
oenzun «lIpemiym» 3 OYJ[ 95 (OUM 85). V nmanuii yac BCl Mojedi
aBTOMOOUIIB MEPEBOJATHCS HA BUKOPHUCTAHHS TUIBKM HEETHJIHLOBAHUX
OCH3HMHIB.
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JIEKIIIST Ne4

TEMA: ITAJIBHE JUISI AWU3EJIBbHUX IBUI'YHIB
ILnan

. 3acTocyBaHHSI Ta OCHOBHI BUMOTIH.
. 3rOpsIHHA IM3eJIbHOTO MAJUBA.
. IleTaHOBe YK CJI0 IU3€JILHOTO NAJMBA.
. CTaOlIBbHICTL Ta CXWJILHICTH AU3€JLHOI0 NaJHBA 10 BiAKJIaJeHD
. ACOPTMMEHT NMAJIMB JJIS JU3€eJIbHUX JIBUTYHIB.

A Nt A W N =

. 3akopaoHHA Kiaacu(ikalisi AM3eJTbHOI0 NAJbHOT0

1. 3acTocyBaHHs Ta OCHOBHi BUMOTH.

VY cuIbChKOMY TOCHOAPCTBI IU3EIbHI ABUTYHU € JKEPEJIOM E€HEprii Ha
TpakTopax, KomOaiHaX, CaMOXiJHHUX CUIbCHKOI'OCIIOJAPChKUX MalllMHAaX,
BEJIMKOBAaroBUX aBTOMOOUISAX. Y TNEpCHEKTUBI IJIAHYEThCS TEPEBECTH Ha
JW3eIbHI JIBUTYHH OUIBIIICTh BaHTXKHUX aBTOMOOUIIB 1 JEAKI JIETKOBI.
OcHoBHa TiepeBara JAU3€JIbHUX JBUTYHIB - 1X BUCOKA €KOHOMIYHICTh, TUTOMA
BUTpaTa manuBa Ha 25..30 % HmX4Ya HDK y KapOIOpaTOpPHUX JBUTYHIB.
JluzenbHe MalIMBO JEUIEBINE, MEHII BHUOYXO- 1 TMOXKEXKO0-HEOE3MEeUHe Y
MOPiBHSIHHI 3 OCH3UHOM.

JluzenpHe MalUBO - 1€ CKJIajHA CyMill MapadpiHOBUX, HA()TEHOBUX,
apoOMaTUYHUX BYTJIEBOJHIB 1 X MOXIJHUX 3 4KCIOM aToMiB Byriemio 10...20,
cepeanboi  MoJiekyJisipHoi macu  200...250, 1m0 BHKMIIAIOTE Yy MEXax
170...380°C. IIpo3opa, Ouibil B'sS3Ka HiK OEH3WH, MaCISIHUCTA piIdHA Bij
’KOBTYBATOr0 JI0 CBITJIO-KOPUYHEBOT'O KOJIbOpY ryctuHor 780...860 K2/ .
OnepxyIoTh JU3EIbHE NAJTUBO MPSIMOIO0 IEPETOHKOI0 HAPTHU 3 TOJaBAHHSM 0
20 % npOoAYKTIB KATATITUYHOTO KPEKIHTY.

PoOounii mporiec Jau3eIbHOrO JBUTYHAa BIIPI3HAETHCSA BiJI poOOUYOro
MPOIECy KapOIOPaTOPHOIO ABUTYHA TUM, 1[0 CyMIIIOYTBOPEHHSI B110YBAETHCS
B KIHI[I TakKTy CTHUCKY 3a JyK€ KOPOTKUM MNpOMDKOK uyacy. IlamuBo
BIIOPCKYEThCA B KaMepy 3rOopsiHHA 3a Kuibka TrpanayciB g0 BMT, ne
3HaXOJIUThCSA CTUCHEHE Mija TUCKOM 3,4...4,4 MIla i HarpiTe 3a paXyHOK I[bOTO
no temmeparypu 500...800 °C noBitps. KoHTakTyro4ud 3 MOBITPSAM, MaJHUBO
BUMAPOBYEThCA, HArpiBa€ThCs JO  TEMIEpaTypu  camMo3alMaHHS 1
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MEepEMINIyIOYUCh 3 MOBITpAM 3ropsie. Lleil mporec mposIoBXKY€EThCS BCHOTO
0,002...0,003 ¢, mo B 10...15 paziB mBuIIE, HI)K Y KapOOPATOPHOMY JIBUTYHI.

HaniiiHa 1 ekoHOMiYHa po0OOTa AU3EIBLHUX JBUTYHIB 3a0€3MEUY€EThCS 3a
YyMOBU TIPaBWIBHOTO MiA00pY MajlnBa, YCTAHOBKU ONTUMAJIbHOIO KyTa
BUMEPEXKECHHS BIOPCKYBaHHSA 1 KOJU CYMIII TOBHICTIO 3ropsie Mij Yac
pobouoro xony. B iHmomy BUnaaxy 301IbITYETHCA AUMHICTh BiANPaIbOBAHUX
ra3iB, 3MEHIIYETHCS MOTYKHICTb, 3pOCTa€ MUTOMA BUTpaTa MaJvBa.

IcHye mneBHa 3aKOHOMIPHICTh: YMM OUIbIIIE YacToTa oOepTaHHS
KOJIIHYACTOTO BaJjia, TUM BUIIl BUMOTH /10 NajvBa. e mosicHIoeTbCst TUM, 110
31 30UIBIIEHHAM YacTOTH OOEpTaHHS 3MEHIIYEThCS 4Yac, 3a SIKUM IMOBUHHI
3MIACHUTHCS TIPOECHU CYMIIIOYTBOPEHHS 1 3ropsiHHA. ToMy Jijisl 3a0e31eueHHs
3a/I0BIJILHOTO TMPOTIKAHHSI MIJATOTOBYUX 1 OCHOBHUX TMPOLIECIB 3TrOPSHHS
3aCTOCOBYIOTh Pi3HI CHOCOOM CYMIIIOYTBOpPEHHS: 00'€eMHEe, ILTIBKOBE 1
3MIIIaHe, a TAKOXK MaJIMBO JIETKOTO (hpaKIIitHOIO CKIIady.

Bumoru 710 1u3enpHOro najnuBa aHaJOT14H1 3arajJbHUM BUMOTaM JI0 BCIX
MajvMB, KpIM TOTO, BOHM IMOBUHHI MaTh J0OpY MpOKadyBajdbHY 3JaTHICTD,
0COOJIMBO TPU HU3BKUX TeMIEpaTypax; ONTUMAIbHUN (PpakiiiiHi ckiaj 1
BIJIMOBIJIHY B'SI3KICTh, 00 3a0e3medyyBaTU SIKICHE CYMINIOYTBOPEHHS 1
HaIIIMHO 3MallyBaTH neTal CUCTEMU JKUBJICHHS, BIINIOBiAHY
CaMO3alMHUCTICTh, sIKa 3a0€3MEeUUTh M'SAKY, OC3IMMHY 1 €KOHOMIUYHY pPOOOTY
JIBUT'YHA HA PI3HUX PEKUMaX.

2.  3ropsiHHs IU3€JbHOI0 MAJNBA.

CBoeuacHe  3aliMaHHsi Ta  3TOpPSIHHA  NalMBa  OOYMOBIIOIOTH
€KOHOMIYHICTh Ta HAJIHHICTh POOOTH IU3EIBHOTO JBUTYHA.

[Iporec 3ropsiHHS MaJIMBa B IU3€IbHOMY JIBUTYHI MOXHA PO3IUIMTH Ha 4
dazu: mnepioa 3aTpUMKH 3aliMaHHA; IME€pIOJl IMIBUIKOTO TOPIHHS; MEpioj
YHOBUIBHEHOTO TOPiHA; mepiod aoropsinHs. llepion 3arpumku 3ailMaHHS —
MPOMDKOK 4Yacy BIJl MMOYaTKy BIOPCKYBaHHs (Touka 1, puc. 4) 10 MOMEHTY
3aiiMaHHs nanuBa (Touyka 2). IlanmBo, 10 BHOPCKYEThCS B IWIIHAP J0
npuxoay nopiHs B BMT (3 BunepemxeHHsIM) 3ailMaeTbCsi HE MUTTEBO, A 3
JESKUM 3ali3HEHHSIM. Y 1€l nepioj Bi0YBA€ThCS MPOIIEC CYMIIIOYTBOPEHHS
Ta HarpiBaHHs nanuBa. OaHoyacHO 3 (I3UYHOIO TIJATOTOBKOIO TajvBa
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B1IOYBAIOThCSl peakilii MepenoayMeHeBoro okucieHHs. llepion 3atpumku
3aiiMaHHsl (TOYKa 2) 3aBEPIIYEThCS 3aiMaHHAM POOOUOi CyMillli, B OJIHOMY
a00 KUTBKOX MICISIX, A€ OyJaM HANCHPHUATIMBIII YMOBU JJISI MPOXOJKEHHS
nepea-noayMeHeBux peakxiiil. Terora, 10 BUIUISETHCA MPU yTBOPEHHI
NEPIINX OCEPENIKIB caMO3aiiMaHHs MPUCKOPIOE MPOLIEC 3aiiMaHHs MajauBa, 110
HaJXOAUTh Yy MWIIHAP y TMepioJl 3aTPUMKU 3aillMaHHs, BHACIIJOK YOro
MOYMHAETHCSl OypXiauBe TopiHHA, TOOTO (hasa mBuakoro ropinas. Lls ¢aza
(Toukm 2, 3) XapaKTepU3yIOThCS PI3KUM 3pPOCTaHHSAM TEMIIEPATYPU 1 TUCKY.
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Puc.4 IngukaTopHa agiarpama po0oTH Iu3eJ1bHOI0 ABUT'YHA
I — msika pobGora; II — sxkopcTka podoTa

[HTEeHCHBHICT HAPOCTAHHS THUCKY 3aJIeKUTh BiJ KIJIBKOCTI MajIuBa, IO
HaJIXOAUTh y MUIIHIP 3a Mepiojl 3aTPUMKH caMo3aiiMaHHsA. YuM TpUBaIIIHiA
1IeH TIepiojl, TUM O1JIbIIe, 3a 1HIIMX PIBHUX YMOB, HaJli/Ie MajliBa B MITIHID.
BuaineHnHs TeniaoTH 1 BIAMOBIIHO HAPOCTAHHS TUCKY B MITIHAP] B1IOYBAETHCS
pi3ko, ToMy pobOoTa JBHTyHa Oyjae CYNpPOBOKYBATHCS CTyKamMu 1 ii
Ha3UBaIOTh «KOPCTKOIO». JKopcTka poOOTa AM3EIBHOIO JABHUTYHA TaK CaMo
HeOa)kaHa, SIK ICTOHAIlIS B KapOIOPaTOPHUX JABUTYHAX.

Pexxum poOOTH JBUTYHAa OIIHIOETHCA 3POCTAaHHSAM THCKY B Kamepi
3ropsHHA Ha 1° TOBOPOTY KOJNIHYACTOrO Bayia. SIKIIO THCK 3pOCTae Ha
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0,25...0,60 MlIla - nBuryn npamtoe m'sko, npu 0,6...0,8 Mlla - xopcTko, a
Buie 0,9 Mlla - nyxe *KOpCTKO.

Y kiHIi OypXJMBOTrO TOpPiHHA (Touka 3, B SKIH JOCATAETHCS
MaKCUMaJbHUM TUCK) HAPOCTAHHS TUCKY MPUIUHIETHCS, IIIBUJIKICT 3rOPSTHHS
3HUKY€EThCA. [licis TOUuku 3 MOYMHAETHCS TMEPIOJ] YHNOBLILHEHOTO 3TOPSIHHS,
3aKIHUY€ThCSl TMOJlaya MajuBa, aJie MOpPOILeC 3TOPSHHS MPOJOBKYETHCS.
XapakTepHUM [Ji1 HBOTO € 3HIKEHHS THUCKY B IIWIIHJPI, BHACIIJIOK
301IbIIIEHHS 00'€eMy KaMepH 3rOpsiHHSI, Tak sIK MOpIileHb pyxaerbes 10 HMT.
Kiniem nepiofy ynoBiIbHEHOTO 3TOPSHHS YMOBHO NPUNMAIOTh TOUKY 4, KOJIU
JIOCSITAETHCSI MaKCUMallbHa TeMIepaTypa rasiB y kamepi 3ropstHHA. Ilicis
I[OTO B1I0YBAETHCA JOTOPSIHHS 3aJIUIIKIB HE3rOPLIOro MajvBa 1 MPOAYKTIB
HETOBHOTO 3ropsiHHs (To4kH 4...5). TpuBalicTh LBOTO MEPIOy BIUIMBAE HA
TeMrnepaTypy 1 AUMHICTh BUXJIONY Ta 3aJICKUTh BiJ (DPakiiiiHOTO CKIaTy
najvMBa 1 HASBHOCTI B HbOMY CMOJIMCTHX PEUOBHH. TpPUBAIICTH YETBEPTOI
¢da3u noBUHHA OyTH HAWUKOPOTIIOKO.

Takum 4YWMHOM 71 HOPMaJIbHOI POOOTH JABUTYHA HEOOXIJTHO, U100
MajMBO CaMO3alMaloCh Yy YITKO BH3HAUYEHUH MOMEHT 1 TMOTIM EHEPriiHO
3ropsijio, BUKJIMKAIOUM 1HTEHCUBHE, aJie JIOCTAaTHHO IJIaBHE 3POCTAHHS THUCKY,
He nepeBuinyroun 0,4..0,6 Mlla Ha onuH TpaayC MOBOPOTY KOJIHYACTOTO
Bajia. Y 1[bOMY BUIMAJAKY OyJie, TaKk 3BaHa, «M'sika» poOOTa JBUTYHA, MPHU KA
PO3BUBAETHCA MaKCUMajbHA TMOTYXXHICTh 1 3a0e3neuyeThcs HEoOX1IHA
MajMBHA EKOHOMIYHICTb.

ko camo3aiiMaHHS 3alli3HIOETHCS, TO 1€ MPU3BOJUTH JI0 KOPCTKOI
pOOOTH JIBUTYHA, III0 Harajaye JIeTOHAIl0 B KapOOpaTOPHOMY JBUTYHI, ajie
pupoaa IUX SIBUIL 30BCIM MPOTUJIEKHA, TaK SIK OLIBIIICTh (PAKTOPIB, IO
BU3UBAIOTh OPCTKY POOOTY JU3EIBHOTIO JBUTYHA, CHOPUSIOTH YCYHEHHIO
JeTOHAIlli B KapOIOpaTOpHOMY.

3. IleTaHoBe YHMCJIO TU3€JIBHOI0 MAJIUBA.

[Toka3HuK, 110 XapaKTepU3ye CaMO3aiMUCTICTh IU3EJIbHOrO MaluBa,
Ha3UBAIOTh [IETAHOBUM YHUCIIOM, IK€ BUZHAYAETHCS METOJ0M MOPIBHIHHS
3aiiMUCTOCTI NAJIMBA 13 3aMUCTICTIO CyMIIIIl JIBOX BYTJI€BOAHIB. CyMmiln
CKJIQAETHCS 3 IIETaHy - Mep10Jl 3aTPUMKHM CaMO3aiiMaHHs SIKOTO MaJIMii 1 HOTo
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neradoBe yucio ([J4) npuiimarots 3a 100 Ta anbhameTunHadTaniny nepios
3aTPUMKHU CaMO3aliMaHHs SIKOTO BEJUKUH, 1IETAaHOBE YUCIIO AOPiBHIOE 0.

[{eTaHoBe YKCIIO IOPIBHIOE NPOIICHTHOMY BMICTY (32 00'€éMOM) 1I€TaHy B
Takii cywimii 3 anbhameTuiHaPTaaIiHOM, 0 PIBHOIIHHA JaHOMY MAJIUBY 3a
CaMO3alMHCTICTIO TIpM BUIPOOYBaHHI B CTaHJIApTHUX yMOBax. Bu3HauaroTh
[IETAHOBE YHUCJIO HA CIHELIaJIbHUX YCTAHOBKAX, KOHCTPYKIIS SIKMX 3a0e3meuye
3MiHY CTYNE€HS CTUCKY Yy MeXax 7...23, pi3HUMHU METOJaMH: KPUTUYHOIO
CTyNEHSI CTUCKY, 3alli3HEHHsI caMmo3aiMaHHsd, 30iry cnanaxiB. HaitOoiabiioro
nomMpeHHs: HabyB MeToj 30iry crnanaxiB, CyTh sikoro Taka. Ilpu poOori
YCTAHOBKU Ha Au3enbHOMYy manuBi, U sikoro Bu3HAYalOTh, 3MIHIOIOUYU
CTYNIHb CTUCKY JIOOMBAIOTHCS TAKOrO MOJOXKEHHS, 00 MpU BIOPCKYBaHHI
nanuBa 3a 13° moBopoTy KojiH4acToro Baja 10 BMT camo3zaliManHs cyMmirii
nmouyrHanock piBHO y BMT, npo 110 MOBIIOMIISIIOTH CIEIliajbHi JIAMIIOUYKH.
[ToTiM minOUparOTh TaKy CyMIIl IIeTaHy 3 aibhamMeTuaHaTaIiHOM, sIKa MpU
TOMY K CTYNEHI CTUCKY Maja Takui K€ Mepioj 3aTPUMKU CaMoO3aliMaHHS
(13°). Bmict nierany B Takiii cywilii B BIJICOTKax 3a 00'eMOM 1 pUUMAIOTh 3a
I[ETAHOBE YUCJIO.

[leraHoBe YMCIO JU3ENBHUX MAJTUB 3aJCXKHUTh BIJl iX BYTJIEBOJHEBOIO
CKJIaJly,CTPYKTYPH 1 MOJICKYJISIPHOT MacH.

3HarouM TpyNoOBUHN BYTJIEBOJHEBUM CKJIa/l TAJIMBAa BU3HAYAIOThH IIETAHOBE
YHUCII0 3a (HOPMYJIOO:

4 = 0,85I1+ 0,1H + 0,24, (6)

ne I1. H. A. - BMICT y NaJiuBi BIJANOBIAHO MapadiHOBUX, HAPTEHOBUX 1
apoOMaTUYHUX BYTJIEBOJIHIB, Y BIJICOTKAX 3a Macolo.

3a KOpJIOHOM JIJIsl XapaKTEPUCTUKU CaMO3aiMaHHSI JAU3EJIbHOTO IMaJIUBa,
MOPSiJ] 3 IIETAHOBUM YHCJIOM, BUKOPUCTOBYIOTh MOKA3HUK - IU3EIbHUMN 1HACKC
(/). Mix au3enbHUM IHACKCOM 1 IIE€TAHOBUM YHUCJIOM [MaJiUBa ICHY€E Taka
3aJICKHICTh:

JuzenbHuii iHgekc 20 30 40 50 62 70 80

[leTaHOBE YMCIIO 30 35 40 45 55 60 80

[eit moka3HUK HOPMYETHCS 1 Y BITUU3HAHIN TEXHIYHIN JJOKYMEHTALlll Ha

AU3CIIbHC ITAJIMBO, SAKC IIOCTABJIAECTHCA HAa CKCIIOPT.
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OnTtumanbHe 3HaYeHHd 1etaHoBoro uucia 40..50. Bukxopucranzs
najuBa 3 IETaHOBUM 4HCJIOM MeHIe 40 Impu3BOJMUTH JI0 KOPCTKOI pOOOTH
JIBUTYHA, a OuIbIne 50 - 70 301IbIICHHS TMTOMOI BUTPATH IaJIMBA 32 PaXyHOK
3MEHIIICHHS TOBHOTH 3TrOpsHHSA. BIITKy MOXHa YCHIIIHO 3aCTOCOBYBaTH
najguBa 3 IeTaHOBUM uyuciioM 40, a B3UMKYy, IS 3a0€3MEYeHHS ITYCKY
XO0JIOJTHOTO JIBUT'YHA, IIETAHOBE YHCJIO IOBUHHO OYTH HE MeHIIe 45.

4 CralijbHicTh Ta CXWJIBHICTL HU3E€JLHOI0 MNAJHBA 0
BiIKJIa/IeHb

XiMiuHa cTA0UIBbHICTD JU3EIbHUX MAJUB, OJIEPKAaHUX 3 MAJIOCIPUYUCTO1
HadTH, JocuTh BUcOKa. HaBiTh micisg 30epiraHHs] OpOTITOM M'SITU 1 OUIbIIIE
POKIB BOHHU MPAKTUYHO HE 3MIHIOIOTh CBOIX IMOKa3HUKIB SKOCTI, B TOM 4ac sK
JM3EJIbHI MAJIMBA, 1[0 MICTITh 3HAYHY KUIBKICTh HEHACUUYECHUX BYTJICBOJIHIB i
MEpKaIlTaHiB, CyTTEBO 3MIHIOIOIOTH CBO1 BJIACTUBOCTI 32 THX K€ YMOB.

YTBOpeHHs1 Harapy i CMOJIMCTHX BiAKJIaJ€Hb 3aJI€KUTh HE TIJIbKU B1JT
KOHCTPYKTHUBHUX (DAKTOPIB, TEXHIYHOTO CTaHY 1 peKUMY pOoOOTHU JIBUTYHA, ajie
1 BiJ SIKOCT1 JM3€JIbHOTO majanuBa. Ha yTBOpeHHS BiAKJIaJeHb BIUIMBAIOTh TakKi
(G13UKO-XIMIYHI BJIACTUBOCTI TMajluBa SIK (QpakiidiHUM CKJIaJ, B'A3KICTb,
HAsIBHICTh CIPYUCTUX CIOJYK, CMOJMCTUX pPEUYOBUH ((PaKTUYHUX CMOIN),
HEHACUYEHUX BYTJIEBOJIHIB TONIO.

UuM BuUIle BMICT CIpKM B MajuBi, TUM OiJbllle Harapy 1 JIaKy
YTBOPIOEThCS TpU Koro 3ropsinHi. Cipka BIUIMBa€ HE TIIbKU Ha KUIBKICTH
yTBOPEHHSI Harapy, a TakoX 1 Ha HOro BJIACTUBOCTI, TOMY IO CIPYHUCTI
CIIOJTYKHY MiJBUIIYIOTh HIUIBHICTh Harapy. BpaxoByrouu Bce 11€, BMICT CIpKH B
U3EJIbHUX TanuBax OOMeExXyeThcs. [Ipu 3ropsitHHI TIIPOOUYMINCHUX TMaTUB
HAarapoyTBOPEHHS 3HUKYeThbCA B 1,5...2,0 pa3u.

KokciBHiCTB - 11€ 3/1aTHICTh NMaJiiBa YTBOPIOBATH B YMOBAaX HarpiBaHHS
(800...900 °C) 6e3 nocTyny MOBITPs 3JIMIIOK Y BUTJISA1 Byriuis (Kokey). Jlus
JIM3EJIbHUX TAJMB KOKCIBHICTb 3aJICKUTh Bij X (QpakiifiHOrO CKJaay, BMICTY
CMOJIUCTUX 1 HecTadinbHMX cnoayK. KOKCIBHICTH (KOKCOBE YHCIIO)
BU3HA4Yal0Th a00 I manuBa B Iijomy, abo mjiasg 10%-ro 3ayIMInKy micis
neperonku. KokciBHicth 10%-ro 3anumiky noBuHHa 0ytu He Oubiie 0,5%.
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30JbHICTL - MaJiBa XapaKTEPU3y€ BMICT y HBOMY MIHEPAIbHOTO
3QIMIIKY TICJISI 3rOPSIHHS. 30J1a HE TUIbKM NpUHAMAa€E ydyacThb IPU yTBOPEHHI
Harapy, aje 1 MiIBUIIY€E CIpallfoBaHHS JieTajael ABUryHa. JlomycTumMuil BMicT
301 B qu3enbHux nanusax 0,01-.0,02 %.

CXUJIBHICTh TAJIMB JI0 JIAKOYTBOPEHHS OLIIHIOIOTH 3a BMICTOM JIaKy B
Mutirpamax Ha 10 mz manvBa, BUNAPOBYIOUM HEBEJIUKY KUIBKICTh MajuBa y
CIIeIiaJIbHOMY JIaKOyTBOpIoBaui mpu neparypi 250°C.

5. ACOPTHUMEHT NAJMB VISl AU3eJbHUX IBUTYHIB.

IManuBo JI BHUKOPUCTOBYIOTH BIITKY B TOMIPHIM 1 XOJOAHIN
KJIIMAaTUYHUX 30HAX 3a YMOBH, IO TEMIEpaTypa HABKOJIUIIHBOIO MOBITPS
HaBITh TUMYAaCOBO HE 3HUXKYeThCsl HUxKYe 0°C.

IManuBo 3 mnpu3HaueHe Uil ABOX KJIIMAaTMYHUX 30H: JJIS MOMIPHOI 3
TeMIEpaTyporo MOoBITps He Hmwkue MiHyc 20 °C 1 nug XojmoaHoi - 3
TeMIepaTyporo noBiTps He Huxk4ue Minyc 30 °C.

IlantuBOo A 3aCTOCOBYIOTh TMpU TeMIepaTypl HABKOJUIIHBOTO
cepenoBuiia minyc 50°C 1 Buie. Temneparypa MOMYTHIHHS JJisl HbOTO HE
HOPMYETBCS, TOMY 110 MPHUITYCKAETHCA, 10 1€ MaJWBO MIAAAEThCS TIIMOOKIM
nernapadinizarii.

Tak camo sIK 1 1HIIII MapKu, apKTUYHE MAJMBO BUITYCKAIOTh JIBOX BUJIB:
BUJ | - 3 BMicTOM cipku He Oinbiie 0,2 % 1 Bua Il - He O11b1e 0,4%.

BianoBiiHO A0 CTaHAApTy B YMOBHOMY MO3HAY€HHI JIITHHOTO TajiMBa
BKa3yIOTh TPAaHUYHUN BMICT CIpKH 1 TemImepaTypa crnanaxy, 110 JOMYyCTHUMI
s nanoro nanua. Hanpuknan: IMamauso nuseasne JI-0,2-40 I'OCT 305—
82.

[Ipy mno3HA4YeHHI 3MMOBHUX TAJUB 3aMICTh TEMIIEpATYpU CHallaxy
BKa3ylOTh TEeMIEparypy 3acTuranHs, Hanpukial: Ilaauso ausennHe 3-0,2
minyc 35 'OCT305 - 82.

[Ipu mo3HaueHH1 APKTUYHUX MAJIUB BKA3YEThCS TUIBKU IPAHUYHUNA BMICT
cipku, Hanpukiiaa: [lanuso nuzensne A-0,4 T'OCT 305—82.

JAn3eabne naanBo ekcnoptHe (TY 38 001162-85) BUrOTOBIAIOTH JJIs
MOCTAaBOK Ha eKCIopT 3 BMicToM cipku 10 0,02 %, ayist yoro nusenbHi Qpaxiiii
NpsIMOi MEPEeTOHKU MIAAAI0Th TiAPOOYMCTIL. J[JIsT OLIHKM HOro SKOCTI, 3a
BUMOTOIO CIIOKMBaYiB, BU3HAYAIOTh JU3CIILHUI 1HACKC, a HE IICTAaHOBE YHCIIO.

38



Kpim Toro, 3amicTh BU3HAYCHHS BMICTY BOAM 1 KoedillieHTa (UIBTPIBHOCTI
EKCIIPEC-METOJIOM BM3HAYAIOTh MPO30picTh manuBa npu temmeparypi 10°C.
Bunyckarors mapoxk JIJIE 1 /I3E.

s cepelHbO- 1 THUXOXIJHUX JIM3EJIbHUX JBUTYHIB, 3 YacCTOTOO
o6eprannst 10 1000 xg-' (TOCT 1617 - 68) Bupo6s1t0Th maauBo mMapok T i
JIM  Bumoi skocTi. BoOHM BipI3HAIOTBCA B'SI3KICTIO, KOKCIBHICTIO 1
TeMIEPaTypOIO 3aCTUTAHHSI.

6. 3akopaonHa knacugikaisi AM3eJIbHOT0 NAJbHOTO

VY CIIA 1 jgeskux 1HIIMX KpaiHax TEXHIYHUMH yMOBaMH, IO JIIOTh B
Jep’KaBHOMY MacIlTadl, BCTAHOBIIOIOTHCS, 5K 1 JIJI1 aBTOMOO1ILHUX OCH3UHIB,
JIMIIE 3arajibHl BHUMOTW JO HAWOUIBII BaXXJIUBUX MNOKA3HUKIB IU3EIbHUX
MajvMB, a KOHKPETHI BUMOTM JO HHUX, 3a BciMa (I3UKO-XIMIYHUMHU
MOKa3HUKaMH, TiependadaroThes crenudikamisimu  ¢ipMm. Tak aepkaBHa
crierudikamiss ASTM (CIIIA) Ha au3enbHI NajvBa BCTAaHOBIIIOE T'PAaHUYHI
3HAYEHHS OCHOBHUX MOKA3HUKIB JJIsl MAJIUB TPHOX MAPOK, IO 3aCTOCOBYIOTh Y
TU3EJIbHUX JBUTYHAX PI3HUX THIIIB.

IHanuBo 1-D saBasie cobowo raco-razoineBi HapToOBI (Ppakmii 1
MPU3HAYEHO ISl BUAKOXIJTHUX TU3EIbHUX JIBUTYHIB, SIKI MPAIOIOTh 3 YACTOIO
3MIHOIO HABAHTAXEHHS 1 IIBUJIKOCTI B IIMPOKUX MEXaX, a TaKOXK JJIs
JIBUT'YHIB, SIK1 €KCIUTYyaTyIOThCSl TP HU3bKUX TEMIIEpATypax.

IlanuBo 2-D - B ocHOBHOMY rasoilieBl ¢pakiiii - MPU3HAYECHO IJIsi
IIBUJIKOX1JHUX JBUTYHIB BAKKHUX TPAHCIIOPTHUX MAIIUH (TPAKTOPIB), @ TAKOXK
JUIE  JABUTYHIB, III0 3aCTOCOBYIOTh Yy MPOMHCIIOBOCTI 1 HpaliolTh 3
MOCTIMHUMHU HMIBUJKOCTSIMU 1 BACOKUMH HAaBAHTAKEHHSIMU.

IManuBo 4-D - B'sA3ke NUCTWISATHE NAIUBO a00 CyMilll AUCTUJISTHHUX 1
3IMIIIKOBUX TAJUB - MIPU3HAYEHO I TUXOX1IHUX CTalllOHApHUX JBUTYHIB, a
TaKOXX CEpPEJHbOXITHUX JIBUTYHIB, $KI TMPAIIOIOTh TPUBAIUN 4Yac Tij
HABaHTAKCHHSIM, B OCHOBHOMY IIpPH TMOCTiiHIM dYacTOTi oOepTaHHs abo
IIBUJIKOCTI.

Cnemudikamie;ro ASTM Ha au3enbHE MNaIUBO HE PETJIAMEHTYEThHCS
TeMmIlepaTypa 3acTHTaHHs, ajie BOHAa MOBMHHA OyTtu Ha 5,6 °C HUXKUe
TeMIepaTypy HABKOJHUIIHBOTO TOBITPs, 32 BUHITKOM THUX BHUMOAJKIB, KOJIH
nepeadayeHo MmiIirpiB najaupa.
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Cnenudikaliiero JOMyCKAEThCS TMOPIBHSIHO BHUCOKUI BMICT CIPKH B
nu3eapHoMy najuBi - Big 0,5 % g manusa 1- D 1o 2,0 % - nois manusa 4-D.

ToBapuctBo aBToMOOUIBHUX 1HXKEHepiB CIIA (SAE) po3poduino cBoro
crenudikalio IU3eIbHUX NauB, siKa Mependadae, BUIMIYCK YOTUPHLOX COPTIB
MaJiuB ISl IU3EJIbHUX JIBUTYHIB YCiX BUJIIB.

IlanuBo 1-ro coprty - Jierke Ju3EIbHE MNaJIUMBO MPSIMOI TMEPErOHKHU
HaOUIbII BUCOKOI SIKOCTI, Ma€ MaJly CXWIbHICTb 1O JAUMJICHHS, BHUCOKY
CTa0lIbHICTh, HU3bKY KOPO31MHY aKTUBHICTh 1 JO0OpI HU3BKOTEMIIEpATYpPHI
BJIACTUBOCTI. B OCHOBHOMY Il¢ MajvBO BIANOBiAae maiuBy Mmapku 1- D 3a
crieruikamiero ASTM.

IIanuBo 2-ro copTy — JM3EIbHE MAJWBO BUIIOI SKOCTI, MPU3HAUYCHE
JUIsT  HAWUMONIMPEHINMX yMOB PpOOOTH JBUTYHIB, BOHO IOCTYHA€TCS
JU3EJIbHOMY TIAJIMBY 1-TO COPTY 3a HU3BKOTEMIIEPATYPHUMHU BIACTUBOCTAMU.

IlanuBo 3-ro copry - Au3EIbHE MNAJIUBO BHUCOKOI SKOCTI, ajie Mae€
CXWIBHICTh JO JUMJICHHSI, MEHIIY CTaOUIbHICTh, TipIIl KOPO3iMHI 1
HU3BKOTEMIIEPATYpPHI BJIAcTUBOCTI. BOHO jemieBmie 1 MOpuU3HAYECHE IS
JIBUTYHIB, SIKI TMPAIIOIOTh MOCTIMHO MPOrpiTUMH (MIXKMICHKI BaHTa)KHI
aBTOMOOUII, JIOKOMOTHBH ToIlll0). Bigmosimae mnanuBy wmapku 2- D 3a
kinacudikamiero ASTM.

IHaauBo 4-ro copty — HaWOIBII JACHIeBE 1 HU3BKOI SIKOCTI,
PEKOMEHIYETHCS 111 TUXOXIJIHUX CTAI[lOHAPHUX 1 CYJTHOBUX JBUTYHIB. BoHO
BIJIMOBIa€ nanuBy mapku 4- D 3a crienudikaiiero ASTM.

Kpim cneuudikamii ASTM, SAE 1 ¢enepansuoi B CHIA icHYIOTh
crenudikalii Ha JU3ebHE NaJuBO, SIKI BPaxOBYIOTh OCOOJIMBOCTI poOOTH
Iu3eNbHUX NBUTYHIB. Tak, mepenbauena crienudikaiiisi Ha JU3€IbHE MalrBO
U1l aBTOOYCIB, MPUUOMY OKPEMO JIJII MICBKMX 1 MIXMICBKUX; crieluQikariii
3aII3HUX JIOpir; crenudikaiii TipChKOro O0po, BIMCHKOBOTO BiJOMCTBA.
HATO Ta iH.

B Awnrmi, sk 1 y CIIA, xpim nepxkaBHoi crneunudikamii BS, ska
nependayae Mmojul MajiuB Ha KJIACHU 3aJIe’KHO BiJ| iX B'SI3KOCT1, BUITYCKAIOTHCS
nanuBa 1 3a cnenudikaiisimu Gipm «Shelly, «British Petroleum» Ta 1H.

JluzenbH1 nanuBa KiaciB A 1 B - TUCTHIISITHI OpOIYKTH, IPU3HAYECH] IS
mBuAKOX1IHUX ABUTYHIB. [lanmuBa kinaciB E, F, G, H - 3anuimkoBi npoayKTH,
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MPU3HAYEHI JIJI1 CTAl[IOHAPHUX 1 CyJHOBUX CHUJIOBUX YCTaHOBOK. [lanuBo D -
MYHE, BAKOPUCTOBYETHCA JIJI1 aBTOMAaTUUHUX CUJIOBUX YCTAHOBOK.
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JIEKIIIS Ne5
TEMA: TEPTS, CIIPAIHIOBAHHSA TA BUJIU MACTUJIBHUX
MATEPIAJIIB
IJIAH
. Buau TepTsi Ta BUAU CIPAIOBAHHS

Knacudikaniss MacTUIBHUX MaTepiajiiB TA BUMOTH 10 HUX
BiiacTMBOCTI IPpHUCAIOK, 10 32CTOCOBYIOTHCH B MacCJIax

Knacudikanis maced
ACOPTHMEHT MOTOPHHX MaceJl

NN AW =

. 3axkopaoHa kjaacudikanis MOTOPHHX MaceJ

1. Buau TepTs Ta BUAM CHIPALIOBAHHS

JloOpe  BiAOMOIO MOPUYMHOIO  OMOPY BIAHOCHOTO  PyXy  JBOX
KOHTaKTYIOUUX TUI € TEepPTs, Ha MOJIOJAHHS SKOTO0 BUTPAYAETHCS CHEPrisl.
Mipoto TepTs € KIIbKICTh €HEeprii, pO3CisIHOI HA OJUHMUINIO IUISIXY, BOHO Ma€
PO3MIPHICTh CHJIM i YUCEIBHO JOPIBHIOE CUJII TEPTS.

TepTst BUHMKA€E B MICISIX CTUKAHHS MOBEPXHI T HE3AJEKHO BiJ TOTO,
nepe0yBarOTh BOHU B PYCl UM B CHOKOI. 3aJI€KHO BiJl XapaKTepy MepeMileHHs
TEPTHOBUX JCTaleH PO3PI3HSIOTh TEPTS CIIOKOIO Ta TEPTS pyXy. B cBoto uepry
OCTaHHE MOJIIAIOTh Ha TEPTSI KOB3aHHSA U TEPTsI KOUCHHS.

TepTs KoB3aHHSA — 11€ TEPTA PYXy JIBOX TBEPJUX T1JI, KOJIU IMBUIKOCTI
TUT y TOYKaX KOHTAKTy PI3HI 32 BEJIMYMHOIO W HampsiMoM, a00 3a BEJTUYHUHOIO
a00 HampsiMOM (TepTst MK BKJIQJUIIEM NIIMIUAMNHUKA W 1andoro, Mix
MOPIITHEM Ta T'JIb3010 TOUIO).

TepTsa KO4YeHHST — 1€ TEPTA PyXY JIBOX TBEPAUX TiJI, KOJU IIBUIKOCTI
TUI y TOYKaX JOTHKY OJIHAKOBI 3a BEJIMYMHOIO Ta HamNpsMoM (TepTs B
KYJIbKOBHUX Ta POJTMKOBUX MIIIIUITHUKAX).

[Homi oOuaBa BUAM TEpPTs MNPOSBISIOTHCA Pa3OM, KOJU KOYEHHS
CYIPOBOXKY€EThCSI KOB3aHHSM, HAMIPUKIIaJ Y 3yOuacTux nepegadax.

3ajiexxHO BiJl HAABHOCTI MACTUIIBHOTO MaTepiany po3pI3HSAIOTh TEPTs 0e3
MacCTWIBHOTO MaTepiany il TePTS 3 MACTWJIBHUM MaTepiajoMm.

Teptss 0€3 MAaCTHUIBHOrO MaTeplally Ma€ MOJEKYJIIPHO-MEXaHIUHY
npupoay. Ha mnmomaakax (akTUYHOTO KOHTAKTy MOBEPXHI JIIOTh CUJIU
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MOJICKYJISIPHOT'O MPUTSATAaHHS, 1110 YTBOPIOIOTH aJre3iiHi 3B's13ku. Cuiu aaresii
NpsSIMO  TIPONOPIIiKHI  ion(l (akTU4YHOro KoHTakTy. Ilpu mnpuknagaHHi
TaHTCHINAJILHOI CUJIM, IO BUKJIMKA€ BIJHOCHE KOB3aHHS JIBOX TUI, aare3iiHl
3B'A3KU pyHHYIOThCS. OJIHOYACHO Bi1I0YBA€ThCS JePOpMYyBaHHS MOBEPXHEBUX
apis.

Y upbomy Bunagky cwia Tepts F oOyMoBieHa MEXaHIYHOW Ta
MOJIEKYJIIPHOIO B3a€MOJIIEI0:

F=aS,+bP (7)

JI€ a - CepeIHsl IHTEHCUBHICTh MOJICKYJISIPHOI CKJIaJI0BO1 CUJIU TEPTH;
Sp - PaKTUYHA IIIOIIA KOHTAKTY;
b - KoeIIIEHT, 0 XapAKTEPU3y€E MEXAHIUHY CKJIaJOBY CUITY TEPTS;
P - cana tucky.

BigHomeHHs cuiu TepTs A0 CUJIM TUCKY SIBIII€ COOOK0 KOE(IIIEHT TEPTSI

aS

_ ¢
J=—p b (8)

KoedimieHT TepTs 0€3 MACTUIBHOTO MaTepialy OpIEHTOBAHO CKJIaJae
0,10—0,80. Teptst 6€3 MaCTUILHOTO MaTepially MiJ] Yac eKCIUTyaTallii MalluH
BeJle 10 IHTEHCUBHOTO CIPAIIOBAHHS, 3aJIUPAHHS TTOBEPXHI TEPTS Ta 3ailaHHS
MeXaHi3My. BUHMKHEHHS OT0 Ha 3MallleHUX MOBEPXHAX CBITYUTH MPO TE, IO
MacJio Ha JIaHiil AUISHIN HePECTano BUKOHYBATH CBOI (PYHKIIII.

Teptss 13 MacTWIBHUM MaTepiaJoM NOAUISIIOTE HA TEPTS MOpH
IPaHUYHOMY, PIAMHHOMY Ta HAMiBPIAMHHOMY MAaIll€HHI.

Po3pi3Hs0Th TIIBKUA (P13UYHOTO (21cOpOIIisi), XIMIYHOTO (XeMOCOpOIIis)
MOXOJ/PKCHHSI Ta TPAaHWYHI IUTIBKH, YTBOPEHI B MPOIECI XIMIYHOI peaKiii Mix
TBEPJAUMU MOBEPXHIMHU Ta MOJICKYJIaMH MacJa.

YTBOpeHHs aACcOpOIIHNUX TPAHUYHUX TIJIIBOK OOYMOBJIEHO HAsIBHICTIO B
MAacTWIBHUX Marepiajax MOJSAPHUX aTOMHUX TPy, M0 YTPUMYIOThCS Ha
MOBEPXHI BaH/IEPBAILCOBCHKUMU MTOBEPXHEBUMHU CUJIAMU.

3aKOH pIAMHHOTO TEepTs O0a3yeThCs HaA TIIPOAUMHAMIYHIA Teopii
MallleHHs, po3pooOneHiid pociiickkuM BueHuM M. II. IletpoBum y 1883 p.
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3riiHo 1i€l Teopli cuiia TEPTS MPHU PIAMHHOMY MAaI€HHI BU3HAYAETHCS TAKOIO
3JIEKHICTIO:
I SV
n h 9)
ne F' - cuna TepTs npu pIAMHHOMY MallleHHl, H;
1 - AMHaAMI4Ha B'SI3KICTh, [1a*c;
S - [IOIA CTHKAHHS TePTHOBHX Till, M’;
V - MIBUAKICTH B3AEMHOTO TEPEMIIIIEHHS TEPTHOBUX MTOBEPXOHB M/C;
h - TOBIIMHA MACIITHOTO I1apy, M.
CxeMa yTBOpPEHHS MAaCJISHOTO IIapy MIAIMIMIHUKA Yy  PEXKUMI

T1ApOAMHAMIYHOTO MAIllEeHHS HaBeJeHa Ha PHUC.S.
P P

Puc.5. Cxema yTBOpeHHSI MAaCJISTHOT0 IIAPY MIIIIUINTHUAKA Y PeKUMI
TAPOAMHAMIYHOTO0 MAIlEeHHS

Y HepoOouoMy cTaHi Ball Mij JI€I0 BJIACHOI Baru JIGKUTh HA HIDKHIN
MOBEPXHI MIANIAITHUKA, 1X PO3/LIs€ TPAaHWYHA IIIIBKA, MIIIHICTH 1 TOBIIHMHA
SKO1 3QJICKUTH BiJl MOJIIPHOT aKTUBHOCTI MOJICKYJI, III0 BXOJATHh Y MACISIHY
pinuny. [To 06uaBa O0KHK Baia YTBOPIOETHCS KIIMHOBUN CEPIIONOI10HUH 3a30p.
[Tix gyac oOepranHs Baja ajcopOOBaHa Ha WOT0 MOBEPXHI IJIIBKA Macliia TATHE
3a 0000 HACTYIHI MIApU y 3BY)KEHY YaCTUHY KJIMHOMOMIOHOTO 3a30py, IO
Bele M0 MIABHUINCHHA THUCKYy B mmapi piguau. [lpm mocraTtHi B'SI3KOCTI
MAacTHJIBHOTO MaTepialy Ta OKPYXHIM IIBHIKOCTI Baja B IIapi Macia
YTBOPIOETHCSI THUCK, IO TEPEBUINYE HABAHTA)KCHHS Ha TMIAIIMITHUK, a II€
3abe3nedye po3iJeHHs] MOBEPXOHb Baja W migmunHuKa. [Ipyu 1iboMy HEHTp
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BaJia 3MIIIIY€ETHCS BiJ MEPBUHHOTO CTaHy B Oik oOepTaHHs. Tuck y mapi macia
MIJITPUMY€ETHCSI HACOCHOIO JII€F0 00EPTOBOTO Baja.

JInsi  BU3HAUEHHS TOBIIMHM MACJSHOTO IIapy B  MIJUIMIHUKY
BCTAHOBJICHA TaKa 3aJICKHICTh:

oo ncv
ne C - koedII€eHT, 10 BPaxoBY€ KOHCTPYKIIIIO i AMIUITHUKA;
P - HaBaHTa)XEHHS HA OJIMHUII0 HECYUYOl MOBEPXHI MIIIUITHUKA.

CrhparttoBaHHsT — 1€ pe3yJibTaT MpoIeCy pyHHYBaHHS, BUPAKCHUI B
OJIMHMIISX TIOBXKHUHH, 00'€EMY, MaCH.

3aJIe’)KHO BIJl pEKUMY W YMOB PO3PI3HSIOTH TaKi BUIU CIPAIlbOBYBaHHS:
BOJHEBE, aOpa3uMBHE, OKHCIIOBAJbHE, BHACIIJOK IUIACTHYHOI aedopmarrii,
KOpO3iiiHe, KaBiTalliiiHe, epo3iiiHe, KOpOo31iHO-MeXaHIuHe, MPU CXOTUTFOBaHHI
Ta 3aimaHH1, Ipu GPETIHr-Kopo3ii Ta iH. XapakTep pyHHYBaHHS 3aJICKHUTH BiJl
BUJIIB B3aEMOIIOYMX TMap TepTs (MeTalu, MoJiMepu, MIHEPAIH TOIIO), THUITY
BIJIHOCHOTO pyXy (KOB3aHHS, KOUCHHS, yaap, BIOpallis Ta iH.).

[Ipu pobGOTI TpakTOpPiB, aBTOMOOWIIB Ta CLILCHKOTOCTIONAPCHKUX MAIITHH
Ta 3HapsAAbp MaloTh MICLlE YCI BUIM TepTd Ta CHpalboOBYBaHHSA. Y
PI3HOMAHITHUX arperarax Ta BYy3JIaX CUIBCBKOTOCIOAAPCHhKOI TEXHIKM OJIHI
BUJIM CHPAIIbOBYBAHHS MOXKYTh MPOTIKATH OKPEMO YU Pa30M, OJIMH BUJl MOXKE
MePEeXOAUTH B 1HIITHH.

HaitedexTuBHIIUM 3acO000M 3HIKEHHS TEpTA W CIpalIOBaHHSA €
MPaBWIBHUN BUOIP MAaCTHIIBHUX MaTepiaiB.

2. Kuaacudikaumis MacTHIBHUAX MaTepiajiB Ta BUMOIH 10 HUX

Haniitna poboTa MammH Ta MEXaHI3MIB B yMOBaxX BIUIMBY
pi3HOMaHITHUX (aKkTOpiB (TemmepaTypa, THCK, HaBAaHTAKEHHS, MIBHUIKOCTI
BIJIHOCHOTO pyXy TEpThOBHUX IIOBEPXOHb Ta 1H.) 3a0e3MedyeThCs
3aCTOCYBaHHSIM PI3HUX BHUJIIB Ta COPTIB MACTUJILHUX MaTepialiB.

3a MOXOJKEHHSM yCl MacTHJIbHI MaTepiaiu MOAUIAIOTh Ha HA(TOBI YU
MiHEpaJIbHI, OpraHiyHi (POCIMHHOTO ab0 TBAPUHHOTO TOXOJKECHHS),
CHHTETHYHI Ta 3MilIaHi, M0 MICTITh Yy CBOEMY CKJIaal Yy pPI3HHUX
CITIBBITHOIICHHSAX Ha(PTOBUM 1 CHHTETUYHUH KOMIIOHEHTH.
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3a arperaTHUM CTaHOM pO3PI3HSIOTH YOTUPU TPYINU MACTHIBHUX
MartepiaiiB: piJiKl, IJIACTUYHI, TBEP/Il Ta ra30MOA10HI.

3BUYAfHO MiJ] Yac eKCIUTyaTallli Macji0 BUKOHY€ OJHY YU KUIbKa
¢byukiiid. Tomy B OpPOMHUCIOBOCTI BHUPOOJSIOTH Macia, 0 MarTh IEBHE
MpU3HAYCHHS ¥ 3a0€3MeUyr0Th y il rady3i HalouIbmui edekT. 3aaeKHo Bif
MPU3HAYEHHS] Macja MOUISI0Th Ha: MOTOPHI, TPAHCMICIMHI, TiIpaBliyHi,
1HTyCTpiaibHi Ta 1HIIOTO MPU3HAYCHHS.

Macina noBUHHI MaTHu:

ONTUMAJIbHI B'SI3KICHO-TEMIIEPATYpPHI BJIACTUBOCTI JIsl TOJIETIICHHS
3allyCKy MallMH Ta MEXaHI3MIB Yy MeEXaxX TeMIepaTyp HaBKOIUIIHbOTO
cepelioBHIla, sKI IOTpeOye eKCIUlyartallis; IS 3HMKEHHS TepTs W
CIIpAIlIOBAHHS Ta CKOPOUECHHSI BUTPAT €HEPrOPECYPCIB;

n00py 3MalllyBajibHYy 3aTHICTH IS 3a0€3M€UeHHS HAIMHOTO 3MaIlleHHS
Ha BCIX peXUMax poOOTH MAIIMH Ta MEXaH13MIB;

HEOOXIJIHI ~ aHTHUOKHMCIIOBAJIbHI ~ BJIACTUBOCTI, 10  3a0€3MEeUyIOTh
MIHIMaJIbHY 3MIHY XIMIYHOTO CKJIaJly Macja B Mpolieci Horo poodoTu;

100p1 MUIOYE-TUCIIEPTYIOUl BIACTUBOCTI 3 METO 3HMKEHHS CXUJIBHOCTI
710 YTBOPEHHSI PI3HOMAHITHOTO POJY BIJKIAJICHh HA HArpiTUX METaJEBUX
MOBEPXHSAX 1 B CUCTEMI MallleHHs (JIaKH, Harapy, 0Cajin);

BUCOKI  TNPOTUKOPO3iMHI  BJIACTUBOCTI MO  BiJHOLICHHIO  JO
KOHCTPYKIIIMHUX MaTepiajiB, 0COOIMBO KOJbOPOBUX METANIB Ta CIUJIABIB MpPHU
poOOYNX TeMIepaTypax Macia;

JIOCTATHI 3aXMCHI BJIACTUBOCTI JJIsI 3alI00IraHHS METAJIEBUX MOBEPXOHB
B1J1 aTMOC(epHOi KOpo31i y HepoOOoUHii epioj] MAIlIUH Ta MEXaH13MIB;

CTIAKICTh JIO0 MPOIIECIB BUMAPOBYBAHHS, CIIIHIOBAHHA Ta YTBOPEHHS
EeMYJIbCIH.

3. BaacTuBoCTi mpucaaoxk

B nanuii yac npucagku ckiaaarwTb 10 25% o0'emy macia. O4iKyeThes,
o micis 2005 poky iX BMICT B Maciax nepeBuliutb 35%. [lpu nipoMy crane
peaqbHUM MUTAHHS CTBOPEHHSI Macesl, HE 3MIHHUX MPOTITOM BChOIO TEPMIHY
eKCIUTyarallli JBUTryHa.

AHTHOKMCJIIOBAJIbHI MPUCAKH.
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OKuCJEHHST BYTJEBOJHIB TMPOTIKAE IO MEXaHI3MY PO3Taly>KeHUX
JIAHIIOTOBUX PEAKI(I 3 BUMYIICHUM PO3TATYKEHHSIM.

JlaHLIIOTOBUMM Ha3WBAIOTh XIMIUHI peakilii, B SKUX IMOsiBA aKTHUBHOI
YaCTUHKU (BUIBHOTO pajMiKajia) BUKJIMKAE BEJIMKE YHUCIO MEPETBOPEHD
HEAKTUBHUX MOJIEKYJ. BiIbHI pajguKany, Ha BIAMIHY BiJl MOJIEKYJI, BOJIOJIIFOTh
BUIbHUMU HEHACUYCHUMH BAJCHTHOCTSIMU, 110 TMPU3BOJUTH iX O JIErKOi
B3a€MO/Ii1 3 MOYATKOBUMHU MoJjiekynaMu. [Ipu B3aemoii BIILHOTO pajvkaia 3
MOJICKYJI0I0 BiJIOYBAETHCS PO3PUB OJHOIO 3 BAJICHTHHMX 3B'S3KIB OCTaHHIM 1,
TaKUM YHHOM, YTBOPIOEThCS HOBHMM BUIBHMHI paJiMKall, 110 pearye 3 HOBOKO
MOJIeKyJ1010. JIaHIIOrOBY peakiiito, B pe3yJbTaTi SKOi B3aEMOMisS OJIHIET
AKTUBHOI YAaCTHUHKHU 3 TOYaTKOBOIO MOJIEKYJIOIO MNPUBOJUTH JO YTBOPEHHS
JIBOX 1 OUJIBIIIOTO YMCJIa HOBUX aKTHUBHUX YaCTHMHOK, Ha3WBaIOTh PO3rOPHYTOIO
(H. H. CemeHoB).

OKHuCIIeHHs ICTOTHO 3aJIEKUTh BiJl KOHIIEHTpAIlli KUCHIO B Macil, IO
OKUCIIIOETHCS. UM O1bIlIe TOBEPXHS 3ITKHEHHS MacJia 3 MOBITPSIM, TUM BUILIE
MIBUJIKICTh Woro audysii B Macii 1 MBUAKICTE OKucieHHA. I[IIBunkictsb
OKHCJICHHSI MaceJl B TOHKOMY II1api 3HaYHO BUIIIE, HIXK B 00'eMi.

CyuacHi ysIBJIEHHSI PO MEXaHI3M JIil 1Hr10ITOPIB OKUCICHHS 0a3yIOThCS
Ha PO3IMVISITHYTUX BUIIE YABJICHHSX IPO OKHUCJIEHHSA BYIJIEBOJHIB SIK IIPO
JIAHIIOTOBUN MPOIIEC, B AKOMY 3apOJIKCHHS JAHIIOTIB 1 1X PO3BUTOK HIYTh 3
y4acTIO BUIBHUX pajvKaliB. BBaxarTh, 110 1HTIOITOPU TUIBKUA TOJA1 MOXKYTb
rajibMyBaTH OKHUCJICHHS Macell, KO CIPUITUMYTh EPETBOPEHHIO PAJIUKAIIB
B CTaOlJIbHI MOJICKYJIH, 3aBaXKaloud THUM CaMHUM pereHeparlii pajaukaiiB ado
3aTPYJIHSIIOUU 1X YTBOPEHHS 1 HAKOMTUYEHHS B MPOJIYKTI, 10 OKUCIISETHCS.

AHTHKOPO3iiiHI IPUCAJAKH i iHTi0OITOPU KOpO3ii

Kopo3ist MeTaniB B cepeOBUIII 3MaIlyBAILHUX MACel MOXE MPOTIKATH
AK IO XIMIYHOMY, TaK 1 [0 €JIEKTPOXIMIYHOMY MEXaHi3MaM.

[Tpu oe3nocepenHiit B3a€EMO/I11 arpeCUBHUX KOMIIOHEHTIB
Ha(TONPOJAYKTIB 3 METajaMH MPOIEC IOIIKOPKEHHS iX IOBEpPXHi
PO3BUBAETHCSA MO XIMIYHOMY MEXaHI3MY.

[cToTHE MIIBUIIIEHHS KOPO31MHOT arpeCMBHOCTI 3MallyBajJbHUX Maces
CIIOCTEPITa€ThCsl MPU TOMAJaHHI B HUX BOJAU. B 11bOMy BUIAJIKy MpolecC
MPOTIKAE IO €JIEKTPOXIMIYHOMY MEXaHI3MY.
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OcHoBHiI 3amadi OOpOTHOM 3 XIMIYHOIO KOPO3IE€I0 PO3B'SI3YIOTHCA B
Mpolieci po3pOOKH 3MalllyBaIbHMX Mace IIISXOM OINTHMI3allii CKIamay 1
BUOOPY BIANOBIIHUX KOHIIEHTpAlliil KOMIIOHEHTIB, ©0a30BUX Maced 1
npucajgok. Tomy Hempaiowyl Macia 3BUYAHO HE  BUKIMKAIOTH
MONIKO/KEHHST TOBEpXOHb MeTany. B mporeci  ekcrutyaraiii  yHKIi
AHTUKOPO31MHUX arcHTIB BUKOHYIOTh 1HIIT1 TUTHU MPUCATOK
(aHTHOKUCITIOBAIbHI, T€TEPreHTHO-IUCIEPIyIoYl Ta 1H.), 3/aTHI 3ano0iratu
YTBOPEHHIO KOpO31HHO-arpeCUuBHUX MPOAYKTIB OKHCJICHHS abo
MEPELIKOKYBATH IKIJIMBOMY BIUIMBY KUCJIUX MPOJIYKTIB.

JInst  GopoThbOM 3  €JIEKTPOXIMIYHOK KOPO3I€0 BUKOPHUCTOBYIOTH
MacCJIOPO3YHUHHI 1HT101TOpU KOPO3ii

Muroui-qucnepryodi npucaaku

n

Tepmin Mutoui-gucneprytodi  (J€TepreHTHO-  JIUCIEPTyroYi)
MpUCaJKU'" CKJIABCS ICTOPUYHO 1 B JJAHUM Yac HE BI0Opakae MOBHOKO MipOIO
iX (QyHKIIOHAJIBHOrO Ipu3HadYeHHS. L[4 ykopiHeHa Ha3Ba CTBOPIOE 1ITHO31H0
TOr0, IO 11 MPOAYKTHU BOJOAIIOTH "OUUIIAIOUOI0 JII€I0", TOJI K PYHKINS IUX
MIPUCAJIOK TOJISITae, OUIBIIOK MipOIO, B 3aMI00ITaHHI YTBOPEHHS OCAJIKIB, HIXK B
BUJIAJICHH1 paHillle YTBOPEHHUX.

[Tin Muroun-aucnepryoudMu BJIACTUBOCTSIMU TNPUCAJOK B JaHUW 4ac
PO3YMIiIOTh iX 3JaTHICTh 3amno0iraT HAaKOMUYEHHIO, BIJIKJIAJCHb MPOAYKTIB
OKHUCJICHHS 1 YIIUIbHEHHS Macesl Ha METAJIEBUX MOBEPXHAX JeTajel JBUTYHA,
a TaKOX iX 3/IaTHOCTI BUJAJIATH (3MHUBATH) T, IO BXKE YTBOPWIMCA HA IHUX
MOBEPXHSIX BIJIKJIAJICHHS 1 Harap.

ICHYIOTh OCHOBHI BJIACTHBOCTI, SKHMHM TIOBHHHI BOJOAITH Mutoui-
JUCIIEPTyIOUl MPUCATKU:

- Heumpanuzyoyi- 00yMOBIIOKOY1 3A10HICTh 0 HEWTpamizalili KHCIHX
NPOAYKTIB, 1[0 yTBOPIOIOTBCS  Npu  poOOTI Macead B yMOBax
BUCOKOTEMIIEPATYPHOTO OKUCJICHHS ;

- comooini3youi- 00YMOBIIOKOYl 3/IaTHICTh MEPEBOJAUTH HEPO3UYMHHI
MPOAYKTH OKUCJIEHHS Macell B KOJIOITHUN PO3YUH;

- Oucnepeyroui- OOYMOBIIOIOUl 3I10HICT JI0 MHMOBUIBHOTO abo 3
BUTPATOIO 30BHINIHKOT POOOTH AUCIEPIYBAHHIO BIAKJIA/ICHb, 1[0 YTBOPUIUCS
B MacJii Ipu poOOTi IBUTYHA
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- cmabinizyroui- TOB's13aH1 3 COPOIIE€I0 TOBEPXHEBO-AaKTUBHUX PEUYOBHH,
a TaKoX 3/JaTHICTIO YTPUMYBATH JUCIEPCHI YACTUHKU B Macjl B 3BAXKCHOMY
CTaHi 1 3a1o0IiraTu ix KoaryJisiiii,

- enacHo-muroyi- 0OyMOBJIIOIOUl 3/110HICTh MOJIEKYJ 10 ajcopOIii Ha
MOBEPXHI METaJiB 3 YTBOPEHHSIM TOJABIMHOTO EJIEKTPUYHOTO IMIapy, IO
BOJIOJII€ €KPAHYIOUOIO JI€I0 1 MEPEIIKO/Ka0OUUM YTBOPEHHIO B1/IKJIa/ICHb.

B’s3kicHi npucaaku.

B’s3kicHuMu  (3arynjalouviMy) Ha3WBAKOTh MPUCAJKH, MOJIMNIIYIOYi
B’sa3kicHO  -TeMmepaTypHi XapaKTEpUCTHUKH 3MalllyBaJbHUX Maced. Sk
MPUCAJIKK I[LOTO THUIYy B JIaHUH Yac BUKOPUCTOBYIOTh, T'OJOBHUM YHUHOM,
MAacCJIOPO34YHHHI noiimepu i conoaimepu.

MexaHi3mM i1 OMX OPUCATOK TOB'S3YIOTh 13 3MIHOKO  (hopmu
MaKpOMOJIEKYJI TMOJIIMEPIB, PO3YMHEHUX B Macii. byayum 3ropHyTuMH B
"kiyOku'", MaKpOMOJIEKYJIM MPUCATKUM HE 3MIHIOIOTh MOro B'SI3KOCTI, a
PO3NPSIMIISIIOUUCH, 30UIBIITYIOTH B'I3KICTh B MOPIBHAHHI 3 0A30BUM MaCIIOM.

JenpecopHi npucaaku.

JleripecopHi TpPUCAJIKKA 3aCTOCOBYIOTH [IJIsi 3HM)KEHHSI TeMIepaTypu
3aCTUTaHHS Macel 1 3a0e3MeUYeHHs X TeKy4YOCTl TPU HU3bKUX TEMIIepaTypax.

[Ipy noHMX’EHHI TeMmnepaTypu Macia BiOYBa€TbCs BUIIICHHS 3 HbOTO
KPUCTAIIB BUCOKOKHUIUIAYMX KOMIIOHEHTIB (Iepil 3a Bce H-MapadiHOBUX
BYIJIEBOJHIB) y BUIJISA/II TOJIOK 1 muiacTuH. OCTaHHI yTBOPIOIOTH MPOCTOPOBI
CTPYKTYpH (Kapkac), 10 IPUBOJIUTH 10 BTPATH PYXJIUBOCTI Macell.

AHTHIIIHHI IPUCATKHA

[lina BUHUKA€E TPU IHTEHCUBHOMY TIE€pPEMIIIIyBaHHI Macja 3 pO3YMHEHUM
1 JUCTeproBaHUM B HbOMY TOBITpsiM. CTIWKICTh TIHM BHU3HAYAETHCS
BJIACTUBICTIO Macjia YTPUMYBATU MY3UPbKU Ta3zy 1 3aJ€XKUTh BIJl MII[HOCTI
IUTIBOK, 110 YyTBOPIOIOTBCS HA MEXI po3auly '"MoBITps -macio'.
[liHOYyTBOpEHHIO CHOPUSIOTH BUCOKI B'SI3KICTH 1 TyCTHUHA Macell, HU3bKa
TeMIrepaTypa, a TakoX HasBHICTh B MacjaX MOBEPXHEBO-aKTUBHUX PEUOBHUH
(AaHTHOKUCITIOBAIbHI, MPOTU3AJUPHI, AaHTUKOPO3i1iiHI MHUIOUE-TUCIEPTYIOUl Ta
1HIII PUCANIKH).

[Tocunene MIHOYTBOPEHHSI CHpPUSE TIJIBUIICHOMY OKHMCJICHHIO Maced,
MEPEIIKO/PKAE HOpPMaJIbHIA POOOTI arperariB, MNOPYIIye€ MPOKAUYYBAHICTh
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Macesl B CHCTEMax MacTwia 1 Mojady iX J0 MalleHUX MOBEpXOHb. B sKkocti
AHTUIIHHUX TPUCATOK MOXYTb OYTH BHUKOPHUCTaHI MPHUCAJKH, [0 MaIOTh
pi3HY XIMiuHy npupoay. Hailbinbiie po3NOBCIOKEHHS — OTPUMAIH
MOJIICIJIOKCAHU ; (MOJTIMETHIICIJIOKCaH, IIOJII IMMETHIICIJIOKCaH,
TIOJIIETUJICIJIOKCAH).

Ipucaaku, mnmoJainmyw4i TPUOOJIOTiYHI BJACTHBOCTI  MaceJ
(mpoTH3aaupHi, MPOTU3HOCHI, AHTU(PPUKIiHHI, IPUNIPANBOBOYHI).

Ilpomu3zadupni npucagku 3BUYAHO TPOXMU 3HUKYIOThH (a 1HOJ/1 HaBITh
MIJIBUIIYIOTh) 3HOC B PEXUMI HOPMAJbHOIO 3HOIIYBaHHSA, aJi€ Pi3KO
3HUKYIOTh IHTEHCUBHICTh MMOBEPXHEBOI'O PYHHYBaHHS IPU pOOOTI.

Jlo naHoi Trpymud OpUCATOK MOXKHA TAaKOX BIJHECTH TMPHUCAJIKH,
MPUCKOPIOIOY1 TIPOIECH TMPUIPAIIOBAHHS Map TEpTsS - MOPUIPAIbOBOYHI
npucagku. B sSKOCTI OCTaHHIX 4YacTillleé BCbOTO BUKOPHUCTOBYIOTH HAMOIBII
pEeaKIiHO-3JaTHUX, 1110 MAIOTh y HAsBHOCTI CIpKYy MNPOTHU-33JUPHI MPUCATKHU
(po3unHeHa ab0 KOJOiHA CIpKa, MOJICYJb(iAM Ta 1H.) B KUIBKOCTSX, IO
MEPEBUIIYIOTh 3BUYAHO BCTAHOBJICHI Ji1 JAHOTO KJacy Macel HOPMH.
Haii6inbimn eeKTHBHUMU MPOTU3HOCHUMU MPUCATKAMH € MAC-MaCIOPO3YMHHI
3'eqHanHs pocdopy, Mum'sky i cypmu. IIpakTuuHe 3acTOCyBaHHS 3HAMIIUIH
HaWJAOCTYIHIII 1 sSKHaMEHIE TOKCHMYHI 3 HHMX 3'eqHaHHSI docdopy.
[IpoT3HOCHUM €(eKTOM BOJOMIIOTH TAKOX OaraTo MPUCAAOK, TPAJAUIIAHO
BIJIHECEHI JO0 TPyNU AHTHUOKUCIIOBAIBHUX 1 Yy TOMY YHCI, JEAKI Maroyl B
HasBHOCTI  a30T0-O00poBi  3'eqHaHHsA. SK  aHTUPPUKIINAHI  NpPUCATKU
BUKOPUCTOBYIOTh JI€sIKI KUCHEBMICH1 3'€HAHHS, AKTUBHI MOJSPHI TPYIIH,
MAacJIOpO34YMHHI, III0 MalwTh MOJUOJEH NPOAYKTH, AMCIIEpCii B Maciax
TBepAUX MacTui (Tpadit, qucyabdig MonidoaeHy, 3'€eJHaHHS 00Dy .

4. Knacudikauis MOTOPHUX MaceJ

VY Ham 4vac winacudikaiiss MOTOpHUX Macen pernameHntyerbcsi ['OCT
17479.1 - 85, 3rigHO 3 SIKMM CHCTE€Ma ITO3HAYEHHS Macell BKIIIOYa€ KUIbKa
3HaKiB: JiTepy «M» (MoTopHE), HMPPOBUM 1HIEKC, 110 XapaKTEPU3Yy€E Kiac
KIHEMaTUYHOI B'I3KOCTI, MOTIM CTaBJIATH JIITEPY, 110 O3HAYAE HAJICKHICTH JI0
IpyNy 3a EKCIUTyaTalliiHUMU BJIACTUBOCTSIMH. 3aJ€kKHO BiJ] KIHEMATUYHOI
B'SI3KOCT1 Macja IOJUISIOTh Ha TakKl Kj1acH B I3K0CTI 3,, 4.,5 5, 65, 6, 8, 10, 12,
14, 16, 20, 24, 3,/8, 4,/6, 4,/8, 4,/10, 5,/10, 5./12, 5 ,/14, 6,/10, 6,/14, 6,/16.
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JInst MiTHIX KJaciB HOPMYKOTh rpanuli B's3kocti npu 100 °C, a s
3UMOBHX - 1ipu - 18 °C. Bcece3oHH1 Macia MOBUHHI OJTHOYACHO 3aJJ0BOJILHUTH
HOpMaM B'S3KOCTI OJHOTO JIITHROI'O Ta OJHOTO 3MMOBOrO KJaciB, iX Kiac
MO3HAYAETHCS IPOOOM, Yy UHMCEIBHUKY M 3HAMEHHHUKY SKOTO BKAa3yIOTh KJlac
B'SI3KOCTI 3MMOBOI'O Ta JIITHROIO Macesl BiAMOBiAHO. JliTepa «3» BKazye Ha
HasIBHICTh y MacJl 3arylyro4uux Opucajok.

3ajexxHO BiJ] PIBHS €KCIUTyaTalliiHUX SIKOCTEH Ta 00JacTi 3aCTOCYBaHHS
Macia noJuIsoTh Ha 6 rpyn (Tad. 1).

Taomuis 1
['pymu Macel Ta 00J1IaCTh iX 3aCTOCYBaHHS
Fpyma PexoMengoBana 001acTh 3aCTOCYBaHHS
macei
1 2
A| Hedopcosani kapOropaTopHi Ta AU3€IbHI IBUTYHH
b| ManodopcoBani kapOropaTopHi JBUTYHH, K1 MPAIOIOTh B yMOBax, IO

| CIPUSIOTh YTBOPCHHIO BHUCOKOTEMIIEPATYpPHHUX BiAKIaAeHb 1 KOpO3il
b | miamunmaukie ManodopcoBani auzeni

CepennbodopcoBaHi KapOOpaTOpHi JBUTYHHU, SIK1 MPaLOIOTh B YMOBAX,
b| mo crnpusroTh OKMCICHHIO Maciia ¥ yTBOPEHHIO BCIX BHIIB BiAKJIAJCHD
) CepennbodopcoBani au3eni, Kl NPaIoTh HA Macliax 3 MiJABUIEHUMHU
B| aHTUKOpO3i1iHIMY, TPOTHCTIPAIBOBYBATLHHUMH BIIACTUBOCTSMH Macesl
| Ta HU3BKOK CXWIBHICTIO JI0 YTBOPEHHS BHUCOKOTEMIIEpATypPHHUX
B| BigkmaneHn

B, | BucokodopcoBaHi kapOropaTopHi JABUTYHH, SKI IPAIIOIOTh Y BaKKUX
EKCIUTyaTalifHuX yMOBaX, CUPUSIOYMX OKHCJICHHIO Maciia, YTBOPEHHIO
BCiX BUJIB BIKJIaJ€Hb, KOPO3ii Ta ip>KaBIHHS

Bucoxodopcosani auzeni 6e3 HagayBy a00 3 TOMIPHHM HAJIyBOM, SIKi
['| mpamooTh B eKCIUTyaTalliiHuX YMOBaX, IO CHPHUSIOTH YTBOPEHHIO
I | BUCOKOTEMIIEpATYpPHUX BiIKJIAICHD

I, BucokodopcoBani au3eni 3 HaIIyBOM, SKI MPALIOIOTh y BaXKKUX
eKCIUTyaTalifiHuX yMOBax, ab0 KOJIM BUKOPHUCTOBAHE MAJMBO BHUMAarae
Jl| 3acTrocyBaHHS ~Maciia 3 BHCOKOIO HEWTPaNi3ylouow  3JaTHICTIO,
AHTUKOPO3IMHUMU Ta MIPOTUCTIPAIILOBYBATLHUMHU BJIACTUBOCTSMH, MAJIOIO
CXWJIBHICTIO 10 YTBOPEHHS BCIX BHU/IIB BIJKJIa/ICHb

JlyGpukaTopu CUCTEeMH 3MallyBaHHS LWJIIHAPIB JAU3EIIB, SIKI MPAIIOIOTh

Ha MaJIMB1 3 BUCOKMM BMICTOM CIpKH
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[Ipu npomy macnia Jyisi KapOrOpaTOPHUX ABUTYHIB MarOTh 1HACKC «1», a
Ui OU3eliB — 1HAGKC «2». VYHIBepcalbHlI Macjia, IpU3HAYeHl IS
BUKOPHUCTAHHS K Yy INU3EJAX, TaK 1 B KApOIOPATOPHUX JBUTYHAX OJHOTO PIBHSA
dbopcyBaHHs, ITU(PPOBOTO 1HAEKCY HE MAIOTh.

VYHiBepcasibH1 Macia, 10 HajleXaTh J0 PI3HUX TPy, MalOTh MOJIBiiiHE
MO3HAYCHHSI, B IKOMY TMEpIlie XapaKTepPU3ye AKICTh Macja K JAU3eibHe, Ipyre
— SIK KapOropaTopHe.

[Ipukinaay no3HaYECHHS:

M-10-I', — wmotopHe w™macno, 1mudpa 10, mo XxapakTepusye Kiac
B'SI3KOCTI, BKa3y€ Ha Te, IO 1I€ MAacli0 Ma€ KIHEMaTU4YHY B's3kicTh 9,5...10,5
mm>/c ipr Temmepatypi 100 °C, a inzexc ', — Mo e Macio IpU3HAYEHO I
BUCOKO(OPCOBAHUX NU3CIbHUX JIBUTYHIB.

M-43/8-B,I'| — MoTOpHE BCeCe30HHE Macio, Kiac B'SI3KOCTI 43/8,
CBIJIYUTH PO T€, [0 Y HHOT'O KiHEMATUYHA B'3KICTh Mpu — 18 °C A0opiBHIOE
1300...2600 an’/c, a mpu 100 °C — 7...9,5 mum’/c. 1le MacIo mpU3HAYEHO IS
BUKOPUCTAHHS B cepeHboopcoBanux nuzeisx (B,) Ta y BucokodopcoBanmux
kapOropaTopuux asuryHax (I')).

[Ticist OCHOBHOTO TIO3HAYEHHS B JyXKKax MoOXKe OYTH BKa3aHO
J0JaTKOBE, IO XapaKTepU3ye BIAMITHI O3HAKHW Macja, HAMPHUKIAL «PK» -
pobouo-koHcepBamiitne M-8-1', (pk); «k» — I JBUTYHIB aBTOMOOLIIB
KamA3 — M-10-T'; (k); «m» — mae xommno3uiiio npucagk — M-10-T'y (n);
«M» — Ma€ B CBOEMY CKJIaJll MaJIo30JIbH1 npucaaku — M-10-/] (M) Too.

5. ACOpTHUMEHT MOTOPHHMX MaceJl

ACOpPTUMEHT MaceJ Jyisl Cy4aCHUX KapOpaTOPHUX JBUTYHIB BKJIIOUYAE B
OCHOBHOMY MPOJIYKTH, IO BiAHOCATHCS 10 rpyn By 1 1. 3a dizukoxiMiuHUMU
1 eKCIUTyaTalliiHUMM MOKa3HUKaMH 11l Macljia MOBUHHI BiANOBiAaTH Cy4YacHUM
BUMOI'aM 1 HOpMaMm.

Maciao M-43/6-B; onepxyroTh Ha 0a31 BEpeTEHHOro Macia 3
KOMIIO3UINIEI0  OpUCATOK. BuHCOkui piBeHb  B'A3KICHO-TEMIIEPATYPHUX
BJIACTUBOCTEW 3a0e3mnedye 3aryllyroya IMpucajika. BUKOPUCTOBYIOTH SIK
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3UMOBE MacJjo JUIs CEPeHbOI KIIIMaTHYHOI 30HM Ta BCECE30HHE JIJISI MIBHIYHOT
KJIIMaTUIHOI 30HU 3 TEeMIIEPaTypOoI0 X0JIOJHOTO ImycKy 10 — 30 °C.

Maciao M-8-B € yniBepcanbHuMm. OnepxkyOTh HOro 3 cymilii
JTUCTUWISATHOTO Y 3aJMIIKOBOTO KOMIIOHEHTIB 3 KoMmo3uili€elo npucagok. Lle
Maclio BHUKOPUCTOBYIOTH SIK BCECE30HHE [Jisi  CepelHbO(OPCOBAHUX
KapOIOpaTOPHUX JIBUTYHIB JIETKOBUX 1 BaHTaXHUX AaBTOMOOUIIB. Y
cepeHbO(POPCOBAaHUX JU3EIBHUX JIBUTYHAX MHOro BUKOPUCTOBYIOTH SIK
3UMOBE MacJo.

Maciao M-63/10-B oaepXylOThb 3 BHUKOPHCTAHHSIM BHCOKOSIKICHUX
0azoBux wmacen ACB-5 ab6o ACB-6 Ta eQeKTHUBHUMHM KOMIIO3UIISIMU
npucajgiok. €  yHIBEpCaIbHUM BCECE30HHUM  JOBrOMPAIIOIOUUM IS
cepeIHbO(DOPCOBAHUX KapOIOpaTOpPHUX 1 JW3EJIbHUX JBUTYHIB. BuHcoki
eKCIUTyaTalliiHl BJIACTUBOCTI Macjia J03BOJSIOTh BUKOPUCTOBYBATH MOTro 13
niABUIIeHHUM 10 15... 18 tc. kM mpobirom aBTOMOOLIA 1 500 MoTOroAMH
pPOOOTH TpaKTOpA.

Macsao M-5;/10-1"; BUrOTOBJISIIOTH HA OCHOBI 1HIYCTpiaJbHOIO Macja 3
KOMIIO3UINIEI0 MUIOYEAUCIIEPTYIOUMX, AHTHOKUCIIOBAJIBHOI 3arylryrouoi Ta
iHmmx npucagok ¢ipmu Lubrisol Ta BiTun3HsiHOTO BUpoOHUITBA. e Macio €
e(DeKTUBHUM NPHU BCECE30HHOMY 3acTocyBaHHI1 Bij +35 °C qo — 35 °C.

Macao M-63/12-1"; oxepxyroTh Ha 0a3l Cymill Mallo-, CEpeaHbO- i
BHCOKOB'SI3KOTO KOMIIOHEHTIB 3 KOMIIO3UIIIEI0 IMPUCATOK, 110 3a0€3MeUyIOTh
M1JIBUILEH] MPOTHUCIIPAIlbOBYBAJIbHI BIACTUBOCTI, SIKI BKJIIOUAIOTh 3HOIIEHHS
IITOBXAyiB, KYJIauKiB pO3MOJAUIBHOTO Baja. BoOHO mnpu3zHaueHe s
BUCOKO(OPCOBAHUX KapOIOpPATOPHUX JIBUTYHIB YyCIX THUMIB JIETKOBHUX
aBTOMOOWIIB 1 € BCECE30HHUM IPU BUKOPUCTAHHI B KJIIMAaTMUYHUX 30HAX 3
TeMIIepaTypOr0 HaBKOJIHUIITHBOTO cepenoBuiia Bija +40 °C no - 25 °C.

Maciao moropue M-12TIIy (TVY-38.401862-91) npuszHaueHe I
eKCILTyaTallli JBOTAKTHUX JBUT'YHIB MOTOIIMKIIIB, OCH30IIMJI, YOBHIB, HACOCIB
Ta iHmIoi Texuiku. Moro BBOMATh y GEH3MH Y KiTIbKOCTI 2 % IS OJep:KaHHS
MaJIMBHO3MAIIYBaJIbHO1 CyMillll. 3aCTOCYBaHHS I[bOI0 Macja J03BOJISI€ BIABIU1
CKOPOTUTH MOTO BTPATy B MOPIBHAHHI 3 IHIIUMH aBTOTPAKTOPHUMU MacCIaMHu.
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Maciaa M-8-B, i M-10-B, 3acTOCOBYIOTH B aBTOTPAKTOPHUX JIU3EIISAX
0e3 HaJayBy, IO EKCIUTyaTyIOThCA Ha JU3EIbHOMY MalluBl 3 HEBEIUKUM
BMICTOM CIPKH, BIINOBIJTHO MPHU €KCILTyaTallii iX B3UMKY Ta BIITKY.

Macaa nas am3eniB. CydacHl Au3eNbHI JBUTYHH XapaKTEPU3YIOTHCS
BEJIUKOIO PI3HOMAHITHICTIO TUIIB, KOHCTPYKIIIM Ta yMOB ekcruryaTarii. Tomy
ACOPTUMEHT JM3EJIbHUX Macel OXOIUII0E BCl TPYNHU EKCILUTyaTalliiHUX
BiactTuBocTerd Big A 10 E, mependadenux kimacudikaiiero. OcoOIMBICTIO
JIM3EJIbHUX Macell € MIJBUIIEHI BUMOTH J0 PIBHS MHIOUYE-TUCIEPTYIOUUX Ta
AHTUKOPO3IMHUX BIIaCTUBOCTEU. OCHOBOIO JAM3EIBHUX MAacel € JUCTWIISTHI,
3aJuIIKoBl a00 KoMIlaHoOBaHI 0a30B1 Macjia CEJICKTHBHOI OYHCTKH, SKI
OJICPKYIOTh 3 MaJIOCIpUUCTUX a00 cipuncTUX HadT. Y BCl au3elbHI Macia
BBOJISITH OaraTo()yHKIIOHAJIbHI TPUCAJIKU 200 KOMIO3UIIi1 TPUCAJIOK.

HaykoBo-pocniaauit inctutyt HIT «Macma» po3poOuB 1 nepenas y
BUPOOHUIITBO HOBI BITUM3HSIHI COPTH 1 MapKu MOTOpHUX Macel ["anon M-
2040, Cnaposn M-3042 ta iH. B ocHOBY cucTtemaTu3allii iux Macenl
IHCTUTYTOM MNOKJaJIeHo npuHiunu kinacudikamii kpain CH/[ (TOCT 17479.1-
85) 1 eneMenTH Kiacudikaiiii iHodipm.

«CnaBom» 1 «['ajos» BUTOTOBISIETHCS BiANMOBIAHO KpemMeHuy3bkuM i
Jporobunibkum 3aBojamu; M-motopHe Macio; nepuii aBi mudpu (20, 30)-
KJ1ac B's3KoCTi; nudpa (4)-rpymna Macia 3a eKCITyaTalliiHUMH BJIaCTUBOCTSIMU
(BiamoBimae OykBi I'); ocramns uudpa (0,2)-npusHadyeHHs wmacia (0-
yHiBepcalbHE; 2-11s1 U3EIbHUX JBUTYHIB.

6. 3akopaona kiacudikanisa MOTOPHUX MaceJl

VY 3B'SI3Ky 3 pO3IIMPEHHSIM MDKHApPOJIHUX 3B'SI3KIB BCE YaCTIIIE BUHUKAE
HEOOX1IHICTh BUOPATH BITUU3HSIHE MACJIO JIJIsI IMIIOPTHO1 TEXHIKU Ta HABMAaKH.
BiamoBigHICTh BITYM3HSHOTO M 3aKOPAOHHOIO COPTIB Macjia BCTAHOBIIOIOTh
[UISIXOM MOPIBHSHHS KiacU(DiKAIIHHUX XapaKTePUCTUK 32 KJIACOM B'SI3KOCTI ¢
pIBHEM eKCIUTyaTalliiHUX BJIACTUBOCTEM, MO3HAYEHUX Yy Mapill Macia-
3aMIHHHKA, 110 IIJJITrac 3aMiHI.

Y CHIA po3pobieHa ¥ BIpoBaK€Ha MIXKHApOJHA Kiacudikaliis
MOTOPHHUX Macei 3a B'SI3KICTI0O TOBAPUCTBOM 1H)KEHEpIB-aBTOMOOWUTICTIB SAE
(Society of Automobile Engeneers) # 3a ymoBamMu 3acTOCYBaHHS
AmepukancbkuM HapToBUM 1HCTUTYTOM API (American Petroleum Institute).
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i knacudikaliii MUPOKO BUKOPUCTOBYIOTHCS B OaraTh0X KpaiHax, IpuyomMy B

JESKUX 3 HUX BOHU MPUHHATI K HAIlIOHAIBHUM cTaHaapT (Tad.2).

Tabnwnisa 2
[Tpubnu3Ha BiAMOBIAHICTE KJ1aciB B’ a3k0cTi MOTOpHUX MacTuil ['OCT 1
SAE
, . Kinematnuna Kitac Kinematnuna
Kiac B’s3K0CTI IO , . , : .
TOCT B }I3K5CTB IpH | B’SI3KOCTI I1O B SIBKOICTB pu
100 °C, cCT SAE 100°C, ¢cCT
1 2 3 4
Ce3onHI Macia
- - 1A% >3.8
33 >3.8 5W >3 8
43 >4.1 10W >4.1
53 >5.6 15W >5.6
63 >5.6 20W >5.6
- - 25W 93
6 5,6-7.0 20 5.6-9.3
8 7.0-9.3 20 5,6-9.3
10 9.3-11.5 30 9,3-12.5
12 11.5-12,5 30 9,3-12,5
14 12.5-1-4.5 40 12.5-16.3
16 14.5-16.3 40 12.5-16.3
20 16.3-21.9 50 16.3-21.9
24 21.9-26.1 60 22.0-26.1
Bce ce3onni1 macia
33/8 7.0-9,3 5W-20 5,6-9,3
5.6-7.0 10W-20 5.6-9.3
43/8 7.0-9.3 10W-20 5,6-9,3
43/10 9,3-11.5 10W-30 9,3-12,5
53/10 9.3-11.5 15W-30 16,3-21,9
53/12 11,5-12.5 1 5W-30 9,3-12,5
53/14 12.5-14,5 15W-40 12.5-16.3
63/10 9,5-11,5 20W-30 9,3-12.5
63/14 12,5-14.5 20W-40 12,5-16,3
63/16 14,5-16.3 20W-40 12,5-r6.3
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OcrtanHs penakiisg kiacudikaimii MOTOPHMX Macel II0 B'S3KOCTI
amepukancbkoro CycnuibcTBa 1HXKEHEpiB-aBTOMOO1TICTIB  (SAE) Oyna
3aTBepkeHa B kBiTHI 1997 poky. Bignosinno 1o SAE J 300 MmoTopH1 Macia
mipo3ausitoTbest Ha 11 kmaciB B's3kocti: mectu 3uMoBux (OW - 25 W) i
BoChbMH JITHIX (20 - 60).

JInst BCECE30HHBIX MOTOPHHUX Maceja MPUUHATO TMOJBiliHE HOMEpPHE
no3HaueHHs (Hampukiag, S W - 30, 15 W -40, 20 W -50 1 1.1.), npuyomy
nepiia I1udpa MO3HAYa€ BIAMOBIAHICT, 3MMOBOMY KJacy B'SI3KOCTI IO
HU3BKOTEMIIEPATYPHUX BJIACTUBOCTSX, a JPyra - BUANOBIIHICTH JIITHbOMY
KJIaCy MO BUCOKOTEMIIEPATYPHUX.
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JIEKIISA Ne6
TEMA: EKCILTYATAIIIAHI BJACTUBOCTI TA
3ACTOCYBAHHS TPAHCMICIMHUX MACEJI

IJIAH
. YMo0BH po00TH MaceJ B TPAHCMICISIX TA OCHOBHI BUMOTH.
Knacudikamisi TpancmiciiiHux macel.

IlnacTuyni 3MamyBajibHI MaTepiaiu.

W N -

. Macaa nas rizpaBJaidYHUX CHCTEM.

1. YMoBH po00TH MaceJ1 B TPAHCMICISIX Ta OCHOBHI BUMOT'H.

TpaHcwmiciitHl Maclia IpU3HAYeH1 JjIs 3MalllyBaHHs 3y04yacTux Iepejad,
MIAMMUIHUKIB ~ Ta  1HIIMX ~ JIeTajed  TpaKTopiB, aBTOMOOLIIB  #
CLIIbCHKOTOCIIOAAPCHKUX MAIIKH.

Cnemudiyai  ymMoBH, B SKUX MpaIlO€ TPaHCMICIHHE  MacIo,
XapakTepU3yloThCd  TPhOMAa OCHOBHUMH  OCOOJMBOCTSIMU:  BHUCOKHUMH
MATOMUMU  KOHTAKTHMMH  HABAHTAXEHHSIMU B 30HI  3a4CIUICHHS
IIECTEPEHYACTUX  Mepeaad, MiABUIICHUMU IIBUIAKOCTSIMU  BiJHOCHOTO
KOB3aHHSI TEPThOBUX IMOBEPXOHb 3YOIB Ta IMIUPOKUM IHTEPBAIOM POOOUMX
TeMIepaTyp.

B arperarax TpaHCMiCii aBTOTPaKTOPHOI Ta CiIbCHKOIOCIOIAPChKOT
TEXHIKH cepe/IHbOSKCILTyaTarliiHa TeMIieparypa HaiMOBipHiIIa
TeMmIrepaTrypa, 110 BCTaHOBWJIACh 3a 4ac poOOTH TpaHcwmicii, ckianae 60...90
°C.

[Ipu oOkatii Ta ACSKUX BOXKHX PEKUMaX poOOTH MAIlUH, HAPUKIIAT]
npu OYyKCHUPOBII, TeMrepaTypa macia miaBuilyerbcs 10 120 °C. dakTtuyHa
TeMmrepaTrypa Macjia B 30HI KOHTAakTy 3yO0IB IIECTEPEH 3HA4YHO BHIIIE
temnepatypu wmacia B o0'emi Ha 150...250 °C. IlomiTHO BIJIMBa€E Ha
TeMIepaTypy MBUIAKICTh KOB3aHHS Ha MOBEPXHI 3y0iB y 30HI X KOHTaKTy Ta
B'SI3KICTh MacJa.

[IIBuAKOCTI KOB3aHHS Ta MUTOMI TUCKH Ha IMOBEPXHI 3YOIB IIECTEPEH €
BOXKJIMBUMH XapaKTEPUCTUKAMU, 1110 BU3HAYAIOTh MOXKJIMBICTh 3aCTOCYBAHHS
Macia B IIecTepeHdYacTii mnepenadi. Ilpu 30UIbIIEHHI HaBaHTAXKEHHS
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3MalllyBajbHa IUIiBKA, 110 PO3ALISE MOBEPXHI TEPTS, MOXKE PyHHYyBaTHUCH, IO
BeJle 10 0e3MmocepeHbOr0 KOHTAKTY METAJIEBUX MOBEPXOHb, iX 3aiMaHHIO Ta
KaTacTpO(IYHOrO CIHpalfoBaHHsA. I3 301IbIICHHAM IIBUAKOCTI KOB3aHHS,
HAaBaHTAXKCHHS, IIPU IKOMY MTOYMHAETHCS 3aiJJaHHs, 3HUKYIOTHCS.

@akTUYHI [MBUJAKOCTI KOB3aHHS B IWIIHAPUYHUX Ta KOHIYHUX
nepenavyax CKiIagalOTh Ha BXoai B 3aderieHHs 1,5..3,0 wm/c y npeskux
arperatax BOHM JocsAraroTh 9...12 m/c. JIns rinoigHuX mnepenad IIBHIKOCTI
KOB3aHHS CKJIAaJaroTh 15 wm/c, a s 4YEpB'SUHUX PEAYKTOPIB HA JiHIL
3aueruieHHs - 20...25 m/c.

Bnacnijok JiHIHHOTO KOHTAaKTy 3yOiB IIECTEpeHb Ha iX MMOBEPXHI
BUHUKAIOTh BHUCOKI IHMTOMI HABaHTAXXEHHS, IO YTPYIHIOIOTH 3J1HCHEHHS
TIPOAMHAMIYHOTO MalleHHs. HampyskeHicTh 3y04yacTux mepejad 3alekKUThb
B1J1 iX THIIIB Ta B3a€EMHOT'O PO3TaIlllyBaHHS Ocei. Y MUIIHAPUYHUX, KOHIYHUX 1
YepB'SUHUX [epe/ladyaX IUTOMI HABAaHTAKEHHS B TIOJIOCI 3a4eIyICHHS
ckianaroTh 3BuuyariHo 500...1500 Mlla, nocsararoun B aesaxkux Bunagkax 2000
MIla. ¥V rinoinHux mnepenadax BOHU B 2 pas3u Bumle. [l BIIIMBOM Takux
HaBaHTaXEHb B'SI3KICTh Macja B 30HI KOHTaKTy PI3KO 3pOCTa€ ¥ yMOBM JIs
T1POJMHAMIYHOTO MAIIEHHS MOTIPIIYIOThCS.

Buxonsiun 3 0cobiamBoCTE YMOB poOOTH 3MalllyBaJIbHUX MaTepiajiiB y
Cy4YaCHUX TPAHCMICISIX, 3arajibHOIO JJIsl BCIX TPAHCMICIMHUX Macesl € BUMOTa
HaJIITHO 1 IPOTATOM 3aJIaHOTO Pecypcy poOOTH PO3IATH KOHTAKTYHOUl 3yOu
IIECTEPEH 1 OXOPOHSITU TOBEPXHI TEPTSA BiJ 3HOCY, MITUHTY (TPIIIUHU BiA
JMHAMIYHUX HaBaHTaXEHb), 3aiJaHHS Ta I1HIIMX IIOMIKOJKE€Hb, a TaKOX
3HUKYBAaTH JI0 MiHIMyMY BTpaTu Ha TepTa. KpiM Toro, macio MOBHHHO
BIIBOJUTH TEIJIO BiJ TMOBEPXOHb TEPTSA, 3HIKYBATH [0 YJIapHUX
HAaBaHTAXXEHb, IIyM Ta BiOpAIlil0 IIECTEPEH, CIOJYYEHb Ta BY3JIB CHJIOBUX
nepesay.

2. Kinacugikaunis TpaHcMiciiHAX MaceJI.

3aiexxHO BIJ] EKCIUTyaTalliiHUX BJIACTUBOCTEM Ta PEKOMEH]IOBAHUX
rajgy3eil 3acTOCyBaHHS Maciia JJId TpaHCMICIM aBTOMOOiIIB, TPaKTOpIB Ta
1HI1I01 MOO1JILHOT TEXHIKU BIJIHECEH1 10 S5 rpy1 (Tad.3)

58



Tab6mums 3

Knacudikarist TpaHCMICIHHUX Maces 3a eKCITyaTalliiHUMHU

BJIACTUBOCTSIMU
['pyna PexomennoBana 061acTb
Ckian Macen
Macia 3aCTOCYBaHHS
1 2 3

TM-1 | Hadroi (MinepanbHi) Macna 6e3 | Lluninapuyni, KOHIYHI Ta  4epB'suHI
MIPUCAIOK nepenayi, o NpaLiolTh MNP KOHTAKTHUX

TM-2 | Mi"epaibHi Macia 3 | HanpykeHHsax Big 900 mo 1600 MlIla Ta
MPOTUCIPALOBYBAIIbHUMU temmeparypi macia B 00'emi 10 90 °C Te
npucagkaMd MiHepanbHI Macia | K, NpPH KOHTAaKTHUX HAMPYXEHHSIX [0
3 mpoTtu3aaupHumu npucaakamu | 2,100 MIla Ta Temnepatyp macna B 00'emi
OMIPHO1 €()eKTUBHOCTI mo 130 °C [uniHapuyHi, KOHIYHI,

TM-3 | MinepanbHi Macia 3 | clipajdbHO-KOHIYHI Ta TIMOIAHI mepeaadl,
NPOTU3aJUPHAMU  TPHUCAIKAMHM | [0  MPAIIOIOTh  TNPU  KOHTAKTHHUX
BHUCOKOI €()EKTUBHOCTI HampyxkeHHsx g0 2500 Mlla 1

TM-4 | Mi"epaibHi Macia 3 | TemnepaTypi macia B 00'emi mo 150 °C
NpOTH3aAUPHUME  Tipucankamu | [luniaapuyHi, criipalbHOKOHIYHI 1 T1MO1IHI
BUCOKOI €(DEeKTUBHOCTI nepeaadi, M0 MPaIoTh MPU KOHTAKTHUX

TM-5 | MinepanbHi Macia 3 | HapykeHHsix g0 3000 MIla 1
NPOTU3aUPHUMH  TIpUCaJIKaMU | TeMreparypi macia B ob6'emi go 150 °C
BHCOKOT e(eKTHUBHOCTI i | TimoimHi  mepenmayi, M0 MPAIiOTh 3
OaraToQyHKIIIOHAJIIBHOT  Ali, a | ylapHUMHU HaBaHTaKECHHSMHU npu
TaKOX YHIBEpCaJIbHI Macja KOHTakTHOMY THCKy Oinbmn 3000 Mlla i1

TemnepaTypi macia B o0'emi 10 150 °C

3rigao 3 'OCT 17479.2—85 mepenbadeHa TakOX CHUCTEMa IMO3HAYCHD
(MapKyBaHHS) Maces A TpaHcMicii. TpaHcMiCIiHI Maciia MapKyIOTh TPYTOI0
3HAKIB, MepIIa 3 SKUX MO3HAYaeThesa jJiTepamMu TM (TpaHCMICIiHE Macio);
Jpyra rpymna 3HaKiB MO3HAYa€ThCs MUBpaMHu H XapaKTEepU3y€e HANICKHICTH 10
TI€El YW 1HIIOI TPYNMU 3a EKCIUTyaTallliHUMU BJIACTUBOCTSAMH; TPETS —
nudpamu, 110
temrepatypi 100 °C. Ilpu HasiBHOCTI 3aryuryrouoi MPUCATKH I0JATKOBO

MO3HAYAETHCS XapakTEepU3ylOTh KJac B'S3KOCTI  MpHU

BKa3YIOTh 1HACKC «3)».
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Hanpukman, macno TM-3-18 o3Hauae: TpaHcmiciiiHe Maciao 3-oi
eKCIUTyaTaliiHoi rpynu (3 MNPOTU3aAUPHUMH TNPUCATKAMU  TTOMIPHOI
epextuBHOCTI) Kiacy B'sa3kocti 18 mpu 100 °C. YV mno3HadeHHI
TpaHcMiciiHoro Macina TM-5-12 (pk) abpeBiaTypa (pK) O3HaA4ae, IO BOHO
OJIHOYACHO € pOOOYOKOHCEPBAIIMHUM.

Bianosignicte knacudikaiii Tpancemiciitnux macen 'OCT 17479,2—85
MPOAYKTaM JII0YOTO ACOPTUMEHTY, II0 BUITYCKAIOThCAI HapTONEPEPOOHUMHU
MIIMPUEMCTBAMU 32 PI3HUMH HOPMATUBHO-TEXHIYHUMU JOKYMEHTaAMHU
HaBejieHa B TaoOu. 4

Tabmuusa 4
ACOpPTUMEHT TPaHCMICIMHUX Macen
[To3nauenns 3a I'OCT [IpuiiHsTE TO3HAYECHHS
17479.2-85
1 2
™ 1-8 TC-14,5
TM-1-18 AK-15
TM-2-9 TCn-10900
TM-2-18 TOn-15
TM-2-34 TC
TM-3-9 TCn-10
TM-3-18 TCnl5K, TAII-15B
TM-5-9 TC3-9run
TM-5-34 TCrun
TM-5-123(pk) TM-5-12pk

3. IlnacT4Hi 3MalyBajdbHI MaTepiaan.
[IpoMHUCIIOBICTh BUITYCKA€ IIUPOKUNA ACOPTUMEHT IJIACTUUHUX MACTHI
PI3HOMAHITHOTO MPU3HAYEHHS, K1 BIIPI3HAIOTHCS CKJIAJIOM 1 BIACTUBOCTSIMHM.
Bignosigno no I'OCT 23258-78 «Mactuna mnactuudi. HaiitMeHnyBaHHS 1
MO3HAYEHHS» KilacuQiKalliiiHe MO3HAYCHHSI MaCTUJI CKJIAJA€ThCS 3 5 JITEPHUX
U 1uu@poBUX 1HJAEKCIB, PO3TAIIOBAHUX Yy TMOPSJAKY, SKUH BKa3zye: Tpymdy
(miarpymy) BIAMOBIAHO JO NPU3HAYEHHS; 3aryCHHUK;, pPEKOMEHJIOBaHUU
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(YMOBHUI)  TEeMIIEpaTypHHUM  IHTEpBajd  3aCTOCYBaHHS;,  JUCIEpCiilHE
CepeIOBUIIIC; KOHCUCTEHIIII0 MAaCcTHIA.

3riiHO 3 BKa3aHUM CTaHJIAPTOM 3a NMPU3HAYEHHSAM IUIACTUYHI MacTuiIa
NOAISAI0OT, Ha 4 Tpynu - aHTUPPUKIIINAHI, KOHCEpBaIliliHI, KaHATHI 1
YIIJIbHIOBAJIBHI.

AHTUQPUKIIINHI MacTuia TpPU3HAYEHI [JI1 3HIKEHHS TepTs ¢
CIpallbOBYBaHHS TEPTHOBUX JeTajel. Y CBOIO 4epry iX AUIATh Ha 12 miarpym,
110 MMO3HAYAOTh 1HIAECKCAMH:

C - 3aranbHOro TMpU3HAYEHHS (COJIIOJU) JIJIs 3BUYANHUX TEMIEpaTyp
(o 70°C);

O - 3aranbHOrO MpU3HAYEHHS i migBuieHux temmeparyp (mo 110 °C);

M - GararouuiboBi, podoro3narsi Big - 30 °C mo 130 °C B ymoBax
IBUIIIEHOI BOJIOT'OCTI;

T - Tepmocriiiki g1 pooouux Temneparyp 150 °C i Buiie;

H - Mopo3ocriiiki, poboTto3aaTHi Hrkue -40 °C;

N - nporuzagupHi W MPOTUCHIPALOBYBANIbHI, MPU3HAYEHI IS
MIJIIIATHUKIB KOYEHHSI NP KOHTAKTHUX Hampy:keHHsx Buiie 2500 Mlla i
MAIIAIHUKIB KOB3aHHA - Buie 150 Mlla;

X-XIMIYHO CTifKi JJi1 BY3JIIB TEPTSA, KOHTAKTYIOUMX 3 arpeCUBHUMU
CepeIOBUIIIAMU;

I1 - mpunaoBi 71 BY3J11B TEPTS MPUIAIB 1 TOUHUX MEXAH13MIB,;

T - penykTopHi (TpaHCMICiiHI);

J1 - npupoOITKOBI (IUCYIb(P1IMONI0IeHOB], IpadiTHI Ta 1HII MACTH) JJIs
MOJIETTIICHHS CKJIaJJaHHsI, 3a00IraHHs 3aupaM 1 MPUCKOPEHHIO TPUPOOITKY;

VY - By3bKOCHeIiaTi30BaHi (Tary3eBi);

b - OpukeTH1 i1 TEPTHOBUX MOBEPXOHb 3 BUKOPUCTAHHAM MACTHUI Y
BUTJISA/II OPUKETIB.

['pyna KoHCcepBaIIMIIMX MACTWJ, 110 T[O3HAY€HAa I1HJACKCOM 3,
MpU3HAYeHa ISl 3amoO0iraHHs KOpo3ii MeTaleBUX IMOBEPXOHb IIiJI Yac
30epira”Hs, TPaHCIIOPTYBAHHS U €KCIUTyaTallii.

KanatHi wMactuna wmarwTh iHAekc K, iX BHKOPUCTOBYIOTH ISt
3amo0IraHHs CIpalbOBYBaHHIO M KOPO3ii CTaJeBUX KaHATIB.
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VYuibHIOBaAbHI MacTWIa TpPU3HAYEHI ISl TepMeTH3allii 3a30piB;
MOJICTIICHHS CKJIaJaHHs ¥ po30OHMpaHHsI apMaTypu; CAIbHUKOBUX MPUCTPOIB;
p13b00BUX, PO3'eMHUX U pyXxoMuXx 3'eHaHb. [{eil BUJ MacTuiIa MO3HAYAETHCS
1HJIeKcaMu: A - apMaTypHi JJjisi BUKOPUCTAHHS B apMarypax i CaJbHUKOBHUX
npuctposix; P - pi3p00Bi; B - BakyyMH1 i1 pyXOMHX Ta pO3'€MHUX 3'€HAHD
BAKYYMHHUX CHUCTEM.

3aryCHUK TI03HAYA€ThCS TMEPIIMMHU JIBOMA JIITEpaAaMU MeETally, SIKUH
BXOJIUTh J10 cKiaay Mactuia: Ka - kaneiieBe; Ha - HatpieBe; ,JIu - niTieBe.
JIu-Ka - 3Miiane aiTi€eBO-Kajabll€BE TOMIO.

[Ipuknan knacugikaiitHOTO MO3HAYEHHS JiTi€EBOro Mactuia Jluton 24:
MJIu 4/13-3 - ne mactuino aHTU(pHUKIIHE, OararouiinboBe (M) 3aryiieHe
aitieBuM MuiioM (JIun), po6oro3zagaTHe npu Temneparypax Big -40 °C no +130
°C (4/13). BiacyTHICTh 1HJEKCY IUCHEPCIMHOIO CEpeJOBMINA BKa3ye, IO
MAaCTHJIO BUTOTOBJIEHE Ha Ha(TOBiM ocHOBI. OcTaHHs 1Ubpa 3 XapakTepusye
KOHCHUCTEHIIII0 MacTuJa.

4. MacJja nJis riijpaBJiYHUX CUCTEM.

OcHOBHOIO (YHKIII€IO TiAPaBIIYHOTO Macjia € Iepejada MeXaHIYHOI
eHeprii Bij i1 JoKepella JO BUKOHABYMX OpraHiB 13 3a0€3Ne4YeHHSIM 3MiHU
BEJIMUYMHU 200 HANpsIMY JTOKJIaJIeHO1 cuiii. OJJHOYaCHO BOHO € 3MalllyBaJIbHUM
Ta OXOJO/KYIOUUM CEPEAOBUIIEM ISl TEPTHOBUX MOBEPXOHb TiAPONPUBOA.
3rizno I'OCT 17479.3 — 85 mnepenbaueHa TaKoX CHCTeMa IIO3HAYEHb
TiIpaBIiYHUX Macell, SKa CKJIaJa€eTbCs 13 3HAKIB, MEPIIUNA 3  SKUX
no3HavaeThes Jgitepamu MIT — MiHepanbHe TiApaBiiyHe, 1ali BKa3ylTh KJac
B'SI3KOCTI ¥ HAJIKHICTh JO TPYNH 3a EKCIUTyaTalliiHUMHM BJIACTUBOCTSIMHU.
Hanpuknan, MI'-15-B— macno minepanbHe rijpasiaiaae (MI), mudpa 15, o
XapakTepu3ye Kiac B'SI3KOCTi, BKa3ye Ha Te, IO 1€ MAcjI0 Ma€ KIHEMAaTU4HY
B's3kicTs 13,5... 16,5 mn’/c ipu temmeparypi 40 °C, 3a excIulyaTaliiHIMK
BJIACTUBOCTSMHU BIJINOBia€ rpymi B.

Tabnuns 5
[To3HayeHHs riApaBIIYHUX Macell
I'OCT 17479. 3—85 HTA
1 2
MI-22-A AY (TY 38 1011232-89)
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[TponoBxkeHHs Ta0I. 5

2

MI'-32-A
MI'-10-b
MI'-15-b
MI'-22-b
MI'-46-b
MI'-15-B
MI'-15-B
MI'-22-B
MI'-46-B
MI-68-B

EILI (TOCT 10363—78)

PMII (TOCT 15819—70)

AMT-10 (TOCT 6794—75)

AVTI (OCT 38 01364-84)

MT-30 (TY 38 10150-79)

BMI3 (TY 38 101479-74)

MTE-10A (OCT 38 01281-82)

P (TY 38101179-71)

MTIE-46B (MT-30y) (TY 38 001347-83)
MT-8A (M-8A) (TVY 38 1011135-87)
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PeiiTuHroBa cucrema 0aJjiB 3 qucuuiuIing ’IlaJduBHO-MAaCTHIBHI TA

iHIIi ekcmuryaTaniiai Marepiaan”

OuiHIOBaHHS 3HAaHb CTYACHTIB 3JIMCHIOETHCA 34 PEUTHUHTOBOIO
cuctemoro OamiB. Jyist 3a0e3ne4eHHsT KOHKPETHOI OIIHKUA BCiX BHUJAIB poOOTHU
3100yBaya BHUIIOI OCBITH MaKCUMajbHa KIJbKICTh 3aJIIKOBUX OajliB 3a KOXKHHI
Moaynb mpuiiMaeTbes 100 0aniB 3 HACTYNHUM MEPEPaXyHKOM B 3arajibHy
OI[IHKY 4epe3 Koe(ilieHT BaromMocTi Moayis. OI[iHKa BHUCTAaBISIETHCS Y
BIJITIOBIJTHOCTI 13 IPUBEACHOIO IIKAJIOIO.

Ixana ouninoBanusa: HanioHaabHa Ta ECTS

CymMma GauiB 3a O1iHKa 32 HaIllOHAJIBHOIO IKAJIOI0
BC1 BUIU OuiHka | ng ex3ameny, TUTSL 3AITIKY
HABYaJIbHOT ECTS | kypcoBoro npoexty
JUSUTBHOCTI (po6OTH), IPAKTHKH
90 - 100 A BIZIMIHHO
82-89 B
74-81 C Robpe 3apaxO0BaHO
64-73 D :
€0-63 £ 3aJI0BLJILHO

. HC 3apaxOBaHO 3
HC3aJ0B1JIBHO 3

. MOJIHUBICTIO
35-59 FX MO>KJIUBICTIO
IIOBTOPHOTO
MMOBTOPHOT'O CKJIaJIaHHS
CKJIaJIaHHSA

HC 3apaxO0BaHO 3

HE3a10BUILHO 3 ,
000B’SI3KOBUM

000B’SI3KOBUM

0-34 F MTOBTOPHUM
MOBTOPHUM BUBYECHHSIM
: BUBYCHHSIM
JTUCHUIUTIHA :
JTUCHUIUTIHA
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