JIEKIIA Ne 14 Po6Goui pinunu 115l CMCTEM TiIPONPUBOAiIB
3micTroBuit MoayJb 2. I'igpo- Ta nHeBMONIPUBOIM.

Tema: Po0oui pinyHu 1J1sl cMCTeM TiIPONPUBOIIB

Mera: BuBuntu kinacudikairo, CUCTeMY IMO3HAYCHHS T1APaBIIYHUX PiJMH,
OyJI0BY KOHAMITIOHEPIB PpOOOYMX PIAMH 1 TIIPOEMHOCTEH, T1paBIIdYHUX
MaricTpaiei, i yuijabHeHb 1 3’ € JHaHb.

ILnan aexumii

14.1 PoGoui piguau. Cuctema mo3HauyeHHS T1IpaBIiyHUX piuH. ['ansMoBi
i aMopTH3alliiiHl PiaUHU.

14.2 Koungumionepu poO04UX piAUH 1 T1IPOEMHOCTI.

14.3 T'igpaBiaiuHi MaricTpali | yIliIbHEeHHS 3’ € THaHb
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1. Knacudikanisi po6ounx piaun.
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npo6sieMo10 BUOOpPY poO0OYOi piIUHH, 110 Y T1APOMPHUBOJAX B OCHOBHOMY BUKOHYE
byHkIi pododoro Tina. Kpim Toro, poboya pigvHa € MaCTHIBHUM 1 OXOJOAHUM
areHToOM Tap TepTs, CEPeOBUIIEM, 10 BUAAIAE 3 Map TEPTS MPOJIYKTU 3HOCY 1
3abe3reuye iX BiJ KOpo3ii.

VY nesikux TUMax TiIPOCUCTEM piJIiHa BUKOHYE OCHOBHY (DYHKIII1O, aJie HE €
pOOOYNM TIJIOM.

VY cucremax 3MmalieHHs iX Ha3MBalOTh — MaclaMu; Yy CHCTeMax
OXOJIOJKEHHSI — OXOJIOIHUMHU YU MaCTHJIbHO-oXxoJionHuMu piaunamu (MOP); y
T1APONPUBOIAX TaJIbM - TAJIbBMOBUMU PiIMHAMH.

[NppaBmiuni Macia (TiApaBIivYHI PIAUHU AJS  TIAPABIIYHUX CHCTEM)
pO3AUISIIOT, HAa HA(TOBI, CHHTETUYHI 1 BOAHO-T/IMKOJEBl. [lo mpu3HAUYeHHIO iX
MOJIJISIIOTH BIJMOBIIHO 10 00JIaCTi 3aCTOCYBaHHS:

- 71t MOOUTBHOT HA3€MHO1, aBia, pIYKOBOT 1 MOPCHKOI TEXHIKH;

- JUIS T1IPOTajJIbMOBHUX 1 aMOPTU3ATOPHUX MPUCTPOIB PI3HUX MAIIUH;

- ISl TIAPOTNPUBO/IIB, TiApoIiepeaay 1 MUPKYISAIIAHUX MACISTHUX CUCTEM
pI3HMX arperariB, MalluH, MEXaHI3MIB CKJIAJIOBUX YCTAaTKyBaHHS PI3HUX
IPUEMCTB.

OcHoBHa (QyHKIST poOOYMX PIAMH Ui TILAPONPUBOJIIB — Tepenaya
MEXaHIYHOI eHeprii Bij 11 /pkeperna 0 MICIS BUKOPUCTAHHS 31 3MIHOIO 3HAYCHHS
Y1 HAMPSMKY MPUKIAJICHOT CUITH.

INaponpuBig HE MOXe IiATH 0€3 PIIAKOro podOYOro CepeAoBHINA, MO €
HEOOXITHUM KOHCTPYKUIMHHM €JIEMEHTOM Oy/ab-SKOi T1IPaBIIYHOI CUCTEMH. Y
NOCTIMHOMY  YAOCKOHAQJIIOBAaHHI KOHCTPYKLII TIAPONPUBOJIB BIJ3HAYAIOTHCS
HACTYMHI TEHICHIIII:

- MIJABUIIEHHS POOOYMX THUCKIB 1 3B'I3aHE 3 I[UM PO3LIMPEHHSIM BEPXHIX
TEMIIEpaTypPHUX MEX EKCIUTyaTtalii poOOYuX piauH;

- 3MCHIICHHS 3arajbHOi Mach IpHBOJA a00 30UIBIICHHS BITHOIICHHS
MepeaHoi MOTYXHOCTI JO Macd, M0 OOyMOBIIOE OUIBII  1HTEHCHUBHY
eKCIUTyaTarlito podoyoi piaAuHH;

- 3MEHHIEHHS pOoOOYMX 3a30pIB MDK JAETANsIMU POOOYMX OpPTaHiB, IO
MOCHJIFOE BUMOTH JI0 YUCTOTH POOOYOT PiTUHMU.

3 METOr0 3370BOJICHHS BUMOT, TPOJUKTOBAHUX 3a3HAYEHUMH TECHJCHIISIMU
PO3BUTKY TiJIPOTIPUBOIIB, cydacHi poOodl piauHM (TiApaBiiyHi Macia) MOBUHHI
MaTH BU3HAYCHI XapaKTePUCTHKU:

- ONTUMAJbHUU pIBEHb B'I3KOCTI 1 rapHl B'I3KOCTI Ha - TeMIEpaTypHi
BJACTUBOCTI B IIMPOKOMY Jlama3oHl TeMOeparyp, TOOTO BHUCOKMN 1HAEKC
B'SI3KOCTI;

- BIJPI3HATUCS BUCOKUM aHTIOKMCHHUM TOTEHIIIAJIOM, & TAKOX TEPMIYHOIO
1 XIMIYHOIO CTab1JIbHICTIO, 1110 3a0€3Me4y0Th TpUBAIly 0€33MIHHY pOOOTY piJIMHU B
T1ApOCHCTEMI;

- 3aXMINATH JAeTali T1APONPUBOIY BiJl KOPO3Ii;

- BOJIOJIITH TapHOi (PUIBTPYEMICTIO;

- MaTH HEOOXiJHI JeacupUpYIOINl, AeeMYIbIHPYIONIl 1 aHTUIIIHHI
BJIACTHBOCTI;

- OXOPOHSTH JETaJl T1IPOCUCTEMH BiJ] 3HOCY;



- OyTH CyMICHMMH 3 MaTepiajlaMi T'1IpOCUCTEMHU.

Binbmricte MacoBUX COPTIB riJipaBIiuHUX Macesl BUPOOISIOTh HA OCHOBI
00pe OUUIIEHUX 0a30BUX Macell, OJCPKyBaHUX 3 PAAOBUX HA(QTOBHUX (PpaKiriii 3
BUKOPHUCTAHHSAM Cy4aCHUX TEXHOJIOTIYHUX MPOIIECiB eKCTPAKIIIIHOTO 1
T1APOKATATITUYHOTO OUHIIICHHS.

2.  OcHOBHi BJIaCTHBOCTi pO0OOYHUX PiIuH.

®di3uKO-XIMIUHI ¥ eKCIUTyaTallliHl BJIACTUBOCTI CYYaCHHUX T1JpaBJIIYHHUX
Macesl 3HaYyHO TOJIMIIYIOTHCS MPU BBEICHHI B HUX (DYHKIIOHAIBHUX MPHUCAIOK-
aHTIOKICHUX, AaHTUKOPO3IMHUX, MPOTHI3HOCHHUX, AaHTHUIHHHUX, B’ SI3KICHO-
TEMIEPATyPHUX 1 1H.

VY ckmani TipaBIiuyHUX Maced yKpail He0OakaHa HasSBHICTb MEXaHIUHUX
JOMIIIOK 1 BOJAW. YHACHIJIOK AY>KE€ MaluX 3a30piB poOOYUX TMap TiIPOCUCTEM
(0cO0IMBO, OCHAIIEHUX aKCHAJIbHO-TIOPIIHEBBIMU MEXaHi3MaMU) HasBHICTb
3a0py/IHEHb MOKE€ MPUBECTH HE TUIBKHU JO 3HOCY €JIEMEHTIB TAPOYCTATKyBaHHS,
ajie 1 10 3aKJIMHIOBaHHA jaetanied. /[ ouniieHHs poOouoi piAuHM BiJl 3a0pyAHEHb
y TIApOCHUCTEMAax 3acTOCOBYIOTh (QUIBTpU pi3HUX TUMIB. HaBiTh He3HauHa
kubkicTh (0,05...0,1 %) Boau HeraTuBHO BIUTMBA€E Ha poOOTY rigpocucteM. Bona,
0 TOMAaJa€ B TIAPOCUCTEMY Yy TMpOIECl EKCIUlyaTalii, MPUCKOPIOE MPOLEC
OKHUCJIIOBaHHSI po0O0YOi PIAMHM, BUKJIMKAE TIIPOJI3 TIAPONITUYHO HECTAOLTBHUX
KOMIIOHEHTIB Macia (30KpeMa, Ipucajaok-cojed merainiB). [IpoaykTu rigpomizy
MPUCAJOK BUKIMKAIOTh EJIEKTPOXIMIYHY KOpO31I0 MeTaiiB rigpocucreMu. Bona
CTpUs€ YTBOPEHHIO IIaMy HEOPraHIYHOTO I OPraHiuHOTO MOXO/KEHHS, IO
3a0uBae (UIBTPM 1 3a30pU YCTAaTKyBaHHS, THM CaMHM MOPYLIYIOYH pPOOOTY
T'1IPOCUCTEMH.

Cucmema no3nauenns 2iopasaiuHux mace

[Ipuitnara y cBiTI Kmacudikamis MiHEpaJbHUX TIiAPABIIYHUX Macem
3aCHOBaHA Ha IXHIM B'SI3KOCTI 1 HAsABHOCTI MPHUCATOK, M0 3a0e3MeuyroTh
HEOOXITHUN PIBEHb EKCIUTyaTaliiHuX BiIacTUBOCTEH. [lo3HAUYEHHS BITYM3HSHUX
TiIpaBIIYHUX Macesl CKIAJA€ThCs 3 TPYyN 3HAKIB, Mepiia 3 sIKUA MO3HAYAETHCS
oykBamu «MI» (MiHepabHE TiApaBiiuHe), ApyTa - UdpamMu 1 XapaKTepu3ye Kiac
KIHEMaTHUYHOI B'SI3KOCTI, TPETs - OyKBaMH 1 MOKa3y€e Ha MPUHAJICKHICTh Macia J10
rpynu  ekcrutyatamidnux BiuactuBocted. 3a JICT 17479.3-85 (amanorigHo
MDKHapogHoMy ctannapty [SO 3448) rimpaBniyHi Macia 3a 3HAUEHHSIM B'S3KOCTI
npu 40 °C noainsitothes Ha 10 kmaciB (Tad. 2).

VY 3aj1e:)KHOCTI BiJ] €KCIUTyaTalliifHUX BJIACTUBOCTEH 1 CKIaay (HasiBHOCTI
BIJIMOBITHUX (PYHKIIOHATBHUX MPUCAIO0K) TApaBIIuHI Maciia OAUISAIOTh Ha TPYIU
A,buB.

I'pyna A (rpyna HH mo ISO) - wnadrtoBi Macna 0e3 mpucagok
3aCTOCOBYBaHI B MAaJIOHATPY>KEHHBIX TIAPOCHUCTEMAax 13 MIECTEPEHHUMH YU
MOPIITHEBUMH HACOCAMH, IO MPAaIOTh Mpu TUCKY A0 15 MIla 1 MakcumanbHii
Temmepatypi 10 80°C.

I'pyna b (rpyna HL mo ISO) - Macna 3 aHTIOKCHIHUMH, aHTUKOPO3IMHUMU



npucagkamu. [IpusHadeHi uisi cepeHbO HAMNPYKEHUX TIIPOCUCTEM 3 PI3ZHUMHU
Hacocamu, 110 MpaloTh Ipu TUcKax 10 25 MIla 1 temnepatypi macia noHaza 80
°C.

I'pyna B (rpyna HM no ISO) - no6pe ouuiiieHi Maciia 3 aHTHOKCUTHUMHU,
AHTUKOPO3IMHUMU 1 TNPOTUBO3HOCHUMHU  mpucankamu. [lpuszHaueni s
TiIPOCUCTEM, IO MPAIoTh Mpu TUCKY moHan 25 MIlla 1 temneparypi macna
nonaz 90 °C.

Tabmuns 1. Kinacu B'I3KOCTI TiipaBiIigHAX Maces

Knac B’s3k0cCTI KinemaTnuna Knac B’s13k0CTi KinemaTnuna
B’SI3KICTH MPU B’SI3KICTH MPU
40 °C, mm%/c 40 °C, Mm%/c
5 4,14-5,06 32 28,80-35,20
7 6,12-7,48 46 41,40-50,60
10 9,00-11,00 68 61,20-74,80
15 13,50-16,50 100 90,00-110,00
22 19,80-24,20 150 135,00-165,00

B Macnax BCIX 3a3HayeHUX TPyl MOXKYTb OyTHM BBEIEHI 3aryllyloud
(B’SI3KOCTHI1) 1 aHTUITIHHI TPUCAIKH.

3arymieHl B’SI3KOCTHMMH TOJIMEPHUMHU MPHUCAJKaMHU TIApaBIIYHI Macia
BianoBinaoTh rpym HV no ISO 6743/4.

VY Tabnuui 2 npuBeAeHE MO3HAYEHHS TiApaBiiyHUX Macel. Kpim uucro
TiApaBIIYHUX Maceld BKIIOYEHI Macia Mapok «A», «P», MI'T, BimHeceni mo
KaTeropii TpaHCMICIHHUX Macen JUIA TiapoMexaHiuyHuX nepenad. OaHak 3aBIsSKd
BHUCOKOMY 1HJIEKCY B'SI3KOCTI, TAPHUM HHU3bKOTEMIIEPATYPHUM 1 eKCIUTyaTaI[iiHuM
BJIACTUBOCTSIM 1 4epe3 BIJCYTHICTh TIAPABIIYHUX Macej TaKOTrO PIBHs B'A3KOCTI
BOHU TaKOX BHUKOPUCTOBYIOTHCS B T1Ip0o00'€eMHUX mepenadax i TiIpocucTeMax
HABICHOTO YCTaTKyBaHHS Ha3€MHOT TEXHIKH.

Tabnuis 2 YMoBHE MO3HAYEHHS T1APaBIIYHUX Macel

VYMOBHE O3HAYECHHS

Mace ToBapHa mapka | YMOBHE no3HaueHHs1 | ToBapHa Mapka
MI'-5-b MTI'E-4A, JI3-MI'-2 (MI'-22-B “p”
MI'-7-b MI'-7-b, PM MI'-32-A “Ourr
MI'-10-b MTI'-10-b, PMI] MI'-32-B A, MIT
MI'-15-b AMI-10 MI'-46-B MI'E-46B
MI'-15-B MI'E-IOA, BMI'3 |MI'-68-B MI'-8A-(M8-A)
MI'-22-A AY MI'-100-b IOK]I-14c¢
MI'-22-b AVII

Jlesiki gaBHO PO3pOOJICHI TiApaBIiYHI Macia, M0 BHUITYCKAIOThCS, 3a

3HAYEHHSAM B'SI3KOCTI HECTPOTO BiJIMOBIAIOTH KJIACY MO Kiacudikarlii, mo3Ha4eHO1
JCT 17479.3-85, a 3aitmatoTh npomikHe noJioskenHs. Hanpuxman, macna ['T-50,
mae B's3kicTb mpu 40 °C 17-18 MM?/c, 3HAXOAUTHCS B psimi Kiacudikarii Mixk 15 i



22 KjiacaMmu B'I3KOCTI.

[To B’S3KOCTHMM BJIACTHUBOCTSX TiIpaBiivyHI Maciia YMOBHO TOJIISIOTHCS
Ha HACTYIIHI:

MaJIoB’s13K1 - KJIaCH B'I3KOCTI 3 5 1m0 15;

CepeaHBOB SI3K] - KJ1acH B'si3kocTi 22 1 32;

B’sI3K1 - KJ1acH B'sa3KocTI 3 46 mo 150.

T'anbmosi 1 amopmusayiiini piounu € O0COOIMBOIO TPYIOIO PIIKHX
poOoUMX CepeAOBHUII AJIs TIAPABIIYHUX cUCTeM. [lepimi 3 HUX BUKOPUCTOBYIOTH SIK
po0ody piAWHY TIAPONPHBOMY TaTbMOBOI CHUCTEMH aBTOMOOUII W y XOJOBHX
CHUCTEMax CLIbCHKOTOCHOJAPCHKOI TEXHIKHM, APYrl - SIK PIAKE CEpeloBHUIIE B
TEJECKOMIYHUX 1 PUYAKHO-KYJIAaYKOBUX aMOPTHU3aTOpax aBTOMOOINIB, a TaKOXK Y
TEJICCKOMYHUX CTIMKaX.

OcHOBHE TpU3HAYEHHS 2anAbM0O60I pidunu - TIepelada eHeprii Bij
TOJOBHOTO TajlbMOBOIO IMMJIIHApPA 1O KOJICHUX LMJIHAPIB, L0 MPUTHCKAIOTh
raJlbMOBI HaKJIaJKU JI0 TAJIbMOBHUX JIUCKIB UM OapabaHiB.

PoGounit Tuck y rimponpuBojl ranbeMm jgocsrae 10 MIla, a temneparypa
raJlbMOBOI PIIMHU B JHWCKOBHX TalbMax IiaHIMaeTbess 10 150-190 °)C. v
pe3yJibTaTi MOCTIMHUX KOJIMBAHb TEMIIEPAaTypHU B FaJIbMOBY CUCTEMY Y€pe3 I'yMOBI
YIIIJIbHEHHSI MpOHUKae arMmocdepHa Bosiora. llpm npomy rampMoBa piauHa
«BOJIOKUTBHCSIY, 1, BIATIOBITHO, 3HIKYETHCA 11 TEMITEpaTypa KUMIHHS.

Sxmo B mpoleci eKCIUTyartallii Temneparypa KHUIIHHS TaJlbMOBOI PiIUHU
crae mmkue 150 °C, To IPU BHCOKHMX IIBHJKOCTSX pyXy W I1HTEHCUBHHUX
rajlbMyBaHsIX CTBOPIO€TbCS HeOe3neka ii «3akunaHHs». [Ipu npomy B piauHI
BUJIJISIIOTHCSL MyXHMpL1 Ta3y 1 HapH, YTBOPIOIOTHCS IMAPOBI MPOOKH, MO MOXKE
MPUBECTH JI0 BIJIMOBJICHHS TaJIbM 1 MOMKJIMBOCTI aBapii.

Temneparypa KuImiHHS TAIBMOBOI PIIMHU - HAWBAKITUBIIIUN MOKA3HUK, 110
BH3HAYa€ TPAHUYHO MPUIYCTUMY pOOOUy TeMIIEpaTypy I'iIpONPUBOLY TajibM.

[Ipu excruryartarii BHACHIOK OOBOJHIOBAHHS TEMIIEpaTypa KHUITIHHS
rajJbMOBOi PIAMHU HEMHUHYYE 3HIKYETHCS, TOMY MOPSI 3 TEMIEPATypOO KUITHHS
«CyXOi» TallbMOBOi PIIMHM BHU3HAYAIOTh TEMIIEPATypy KHUIIIHHSA «3BOJIOKEHO»
PIIUHU, 1IT0 MICTUTH 3,5 % BOIU.

Temneparypa KUIIIHHS «3BOJIOKEHOI» PIIUHU TOOIYHO XapaKTEepHU3ye
TEeMIIepaTypy, Mpu K piauHa Oyne «3akumatw» uepes 1,5-2 poku ii podotu B
TAPONPHUBO/II FaIbM aBTOMOOLIS.

B ocTtanH1 poKM OCHOBHHMM HAIpPsIMKOM Yy TOJIIMILIEHHI SIKOCTI rajJbMOBUX
piauH Oysio 30UIbIIEHHS TEMIIEpaTypu KHUIIIHHS, OCOOJHMBO B «3BOJIOKEHOMY»
CTaHi.

lanbMOB1  piIMHM  TOBMHHI ~ MaTH TapHI  B'I3KICHO-TEMIIEpaTypHIi
XapaKTepUCTUKH, AHTUKOPO3iiHI, 3Ma3yIOUIMMH BIACTUBOCTIMH, JAOCTATHHOIO
CYMICHICTIO 3 TYMOBHMH YIIUTbHEHHSIMU, CTAOUIBHICTIO MPU BUCOKHX 1 HU3BKUX
TEeMIepaTypax.

CydacHi TambMOBI PIAMHU SBJISIOTH COOOI0 CyMimli pi3HHX edipiB 3
HU3BKOMOJICKYJISIPHUMHU ~ TIOJTIMEpaMH 3 JTOOABJICHHSIM  AHTUKOPO3IWHUX 1
aHTIOKICHUX TPHCAIOK.



3. XapakTepuCTHUKH POoO0YMX PiguH.

I'anbmosa piouna «Heea» nipaiie3gaTHa mpyu TeMIIEPATypi HABKOJIUIITHHOTO
noBitpst -40...+45 °C. 3acTOCOBYIOTH y TifPONPHBOJI raibM i 3deIUIeHb CTAPHX
MOJENIeld BaHTAKHUX 1 JIETKOBUX aBTOMOOLTIB (Bumycky mo 1985 p.). Crtpox
CITY’>KOH - He OUIBII OJTHOTO POKY.

I'anvmosa piouna «Tomby Mae Kpani eKcIuTyaTalllifHI BIaCTUBOCTI, UMM
«HeBay», Ounbmi BuCOKy Temmeparypy kumiHHsA. CymicHa 3 «Heorwo» mpu
3MIITyBaHHI B OY/JIb-IKWX CITIBBITHOIIIEHHSX.

[Ipane3gaTHa mpu TeMIiepaTypi HaBKOJIUIITHLOTO MOBITPs Bif -40 10 +45°C.
3acTOCOBYIOTh Y TIAPONPHUBOJII TajbM 1 3YEIJIEHb YCIX MOJENeH BaHTAXKHUX 1
JIETKOBUX aBTOMOOLUIIB, 3a BHUHSATKOM II€pEIHENPUBOAHBIX aBTOMOOLIIB BA3J.
Tepwmin cityx0u piguau «ToMb» - 2 poku.

TI'anomosi  piounu  «Poca/[OT-4», «Poca-3» i  «Poca» -
BUCOKOTEMIIEpATypHI PIAMHM, 110 MPEACTABISAIOTH COO0I0 KOMIO3UIIi Ha OCHOBI
OOpYyTpPUMYIOUMX MOMIe(ipiB, MICTATh aHTIOKICHI I aHTUKOPO31iHI MPUCATKH.

Pimuan «Poca» 1 «Poca-3» BiapizusaoTees Bia piguau «Poca J1OT-4»
HAsSBHICTIO B ii CKJaal PIi3HUX IIaCTU(IKATOPIB, OJHAK Yepe3 BIJCYTHICTh
CUPOBHMHH 11l MapKU MPAKTUYHO HE BUITYCKAIOTh. PITUHU MalOTh BUCOKI 3HAYCHHS
Temmepatypu kumiaas (260 °C) i TeMmepaTyp KHIIHHS «3BOJOXKEHOI» pimuHH
(165 °C). Ilpane3naTHi B Aiama3zoHi TeMIepaTyp HaBKOJMIIHBOTO MOBITPs Bij -40
n0 +45 °C. 3acTocoBYIOTBCS B TaibMOBHX CHCTEMAX CYYacCHHMX BaHTAKHHX |
JIETKOBUX aBTOMOOUTIB y TOMY YHKCII1 TIEPEAHETPUBOIHBIX aBTOMOO11iB BA3.

CymicHi 3 rampMoBuMHU piauHamu «Tomb» 1 «HeBa» y Oynab-skux
CIIBBITHOIIEHHAX. TE€pMIH CITy>KOU - 3 POKHU.

l'anemoBa pinnHa BCK - cymim piBHMX 4YacTUH KacTOpPOBOi O 1
OyraHojia. 3a paxyHOK oOpra"iyHoro OapBHUKa TmodapOOBaHa B OpPaHKEBO-
yepBoHuil koiip. [Ipare3garna npu Temmneparypi HABKOJUIITHHOTO MOBITPs Bif -20
10 +30 °C. 3aCTOCOBYIOTh Yy TiIPONPHUBOAI TajdbM 1 3UEIUICHb CTApUX MoJeen
BaHTA)KHHX 1 JIETKOBUX aBTOMOO1JI1B, 32 BUHATKOM aBTOMOO1IIIB BA3.

Amopmuzamopni piounu € poOOYMM CEPEIOBHINEM Y TiIpaBIIiuHUX
aMoOpTHU3aTOpax PHUYAKHO-KYJIAYKOBOTO 1 TEJIECKOMYHOTO THIY, a TaKoX ¥y
TEJIECKOMIYHUX CTIMKaX.

OCHOBHUM TIOKa3HMKOM aMOPTH3aTOPHBIX PIUH € (KIHEeMaTH4HA B'SI3KICTh
Py TO3UTHUBHUX 1 HETaTHMBHUX Temmeparypax. Tak, mpu Temmeparypi -20 °C
B'SI3KiCTh He MoBHHHA TepeBumyBatd 800mMm>/c. IIpu GinbIn BHUCOKiH B'S3KOCTI
po60Ta aMOPTU3ATOPIB PI3KO MOTIPIITYETHCS 1 B1IOYBAETHCS OJIOKYBAHHS ITiABICKH.

AMOPTH3aTOpHI PIAMHU MOBUHHI BOJIOAITH TapHUMU BJIACTHUBOCTSIMHU, IO
3MalllyIOTh, 3a0€3MeUyI0Yr J0CTAaTHIO 3HOCOCTIMKICTh aMOPTU3aTOPIB, HE TOBUHHI1
OyTH CXWJIbHI JI0 MIHOYTBOPEHHIO, TOMY IO 1€ 3HUXKYE EHEPrOEMHICTb
aMOpTHU3aTOpa 1 MOPYIITy€e YMOBHU 3MaIlleHH apa TepTsl.



Takox BaXIMBUMU XapaKTEPUCTHKAMU aMOPTHU3AaTOPHHUX PIAUH €
CTaOIBHICTh MPOTH OKHUCJIIOBAHHS, MEXaHIYHA CTaOUIbHICTh, BUIIAPOBYBAHICTD 1
CYMICHICTh 3 TYMOBUMH YIIiJIbHEHHIMU.

AMOPTH3ATOPHI PIIMHU SBJISIOTH COO0I0 MAJIOBS3KY Ha(TOBY OCHOBY, IIIO
MICTUTb, SIK MPABUJIO, B’S3KICHY, JENPECOPHY, AHTHOKUCHY, MPOTUBO3HOCHY,
JUCTIEPTIPYIONTY W aHTUTIIHHY IPUCAIKH.

BunyckaroTh kigbka Mapok amoptuzaTtopHux pigun: AX-12T, I'PXK-12 1
MITI-12 (mizx ToproBoro Mapkoro «CaaBomax»).

Konauuionepu podouunx pigus.

Konouuyionepu pobéouoi piounu € amnapatu, Ipu3HAYEH1 U1 MIATPUMKU
BU3HAYCHHUX (DI3MYHUX BIIACTUBOCTEH PIUHMU 1 ii TEMITIEpaTypHOTO PEXKHUMY ITiJT 4ac
pOOOTH T1IPOTIPUBOY.

Cepen  (dizuyHuX BIacTUBOCTEH po0OOYOi PIAMHU  BAXJIMBOIO il
XapaKTEePUCTUKOIO € 3a0pyaHEHHs. 3a0pyJHEHHS PIAUH PI3HUMU JOMIIIKAMHU B
mpolieci TPaHCHOPTYBaHHS M eKcIutyaTalli € 00'€KTUBHUM MPOLIECOM 1 3HIDKYE
HAJIUHICTh 1 TepMiH CiykOu rigpoarperatiB. Ha Bcix eramax BUKOpPUCTaHHS
poboYMX PIIUH MParHyTh 3a0€3MeYUTH ii OUuIIeHHS. BIUMB SKOCTI OYMINEHHS
(pinpTpamii) piguH Ha poOOTYy TiApoarperaTiB HACTUIBKA BETUKE, IO TEPMIH
CIIy>kOM TIIPOMAILMH 1 TipoarperariB Moke OyTH 30UIbIIEHUA YU 3HUKEHUU Yy
3aJIEKHOCTI BiJ] IKOCT1 OYHUIIIEHHS PIJIMH B IEK1JIbKa (10 AECATKA) pas.

Dinempom HA3UBAIOTH MPUCTPIM, Y IKOMY pIIMHA MIIAAETHCS OYUIIEHHIO
BIJl TBEPAMX 1 FPY3JIUX 3a0pYAHIOIOUHX JOMIIIOK, IO MONAAal0Th Y T1JIPOCUCTEMY.

Bigainennss Bix piAuH TBEpAUX 3a0pyAHIOIYUX JTOMIIIOK 3A1MCHIOIOTH
MEXaHIYHUM YH CHUJIOBUM METOJAaMH. Y TEpIIOMY BHUNAAKY (UIbTpaLis
3MIIUCHIOETHCS 3aCTOCYBAHHSIM PI3HUX IIIJTUHHUX 1 MOPUCTUX (IIBTPYBATBHUX
eJIeMEHTIB (MarepiaiiB), a B JpPyroMy - 3aCTOCYBAaHHSM CHJIOBUX TIOJIB -
MarHiTHOTO, €JICKTPUYHOTO, BIIIIEHTPOBOIO M 1H.

VY rizponpuBoiax 3aCTOCOBYIOTh NEPEBAKHO MEPLINI METOJ| OUYMIIECHHS,
Ipy SKOMY BiJ PIIMHA TPU MPOXOAl HOro dyepe3 (PUIBTpYyBaIbHUN €JIEMEHT
BIJIOKPEMITIOIOTBCS YaCTKM B HACHIJOK PO3XOHKCHHS PO3MIPIB IUX YaCTOK 1
MPOXITHUX KAMJISIPHUX KaHAIB (iIbTPOBAHOTO MaTepiaiy.

VY rigpornpuBoaax CiibCbKOrOCHOAaPChKUX MAlllMH HailO1JIbIle MOIIUPEHHS
oJiepkainu (iIBTPOCTEMEHTH 3 JTATYHHOI CiTKH. B OCHOBHOMY 3aCTOCOBYIOTH CITKH
13 Hactynuumu napamerpamu 0,046; 0,06; 0,071; 0,09; 0,1; 1 0,15. Homep citku
OJIHOYACHO BKa3y€ pO3Mip CTOPOHU SYEHKH Y CBITI1 B MIJTIMETpaXx.

QunbTpyroyl SKOCTI HUX (GUIBTPIB (TOHKICTH — (QiabTpamlii 1 BUTpaTa
PIIMHU) XapaKTEpU3yIOThCS PO3MIPOM SUEHKH y CBITII 1 MIIBHICTIO YH IUIOLIECIO
KUBOTO (IIPOXITHOTO) MEPETUHY SYCHOK B OJMHUII IUIONI TMoBepxHI. OcTaHHIN
napamMeTp BHPaXKaOTh uepe3 Koe(dillieHT KUBOTO mepeTuHy b, 110 mpeacraise
c000I0 BITHOIICHHS IIIOII MPOXITHUX SYEHOK S, JI0 3arajibHOI IUIOIT CITKH:
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ne d- giameTp OpoTy CiTKH; & - PO3Mip CTOPOHU SYEHKH y CBITIII.

3MEHIIeHHs] TpH BCIX IHIIMX OJIHAKOBUX YMOBaxX BEJIIMYUHU SUYEHKH
CYNPOBOJKYETHCA 3MEHIIEHHSIM Koe(diIlieHTa KUBOTO IEPEeTUHY CITKH, 1, SK
HACJII0K 30UIBIICHHS T1APaBIIYHOTO onopy GiIbTpa.

Jlns 3axucty piabTpa BiJ YIIKOKEHHS IIPU 3aCMIYEHHI UM ITyCKYy Hacoca B
yMOBaxX HHM3bKOI TeMmIepaTypu B HbOMY 4YM B TapajeibHId HOMY TiApomiHii
BCTAHOBJIIOIOTh 3aMOO1KHUN (MPOIYCKHUM) KiamaH, BIAPEryJIbOBAaHUM Ha THUCK
¢insrpa P, >2Pg, ane Bume 0,5Mmna.

Tonkicts ¢inpTpanii TUMU QUIBTpAMH 3aJIEKUTH B PO3MIPY SUYCHKH
CITKM Yy CBITJII, MiHIMaJIbHE 3HAYEHHS SKOTO JUISI CITOK MPOCTOTO MEPeTUIeTeHHS
nopisHtoe 0,08-0,1mm.

Hopucmi ginempu po3aUIAIOT, Ha TOBEpXHEBI ((iIbTpOCIeMeHT 13
namnepy, KapToHy, piAlie — TKaHWHHU) TAUOWHHI ((LIBTPOENIEMEHT 13 MOPHUCTOl
MIJIACTMACH).

I'nubunni ¢inempu. OinbTpyu, y SKUX piIUHA MPOXOAUTH Yepe3 TOBIILY
MOPUCTOTO MaTepiayly (HaloBHIOBaYya), Ha3MBAIOTh MNIMOMHHUMU. DUIBTPU I[HOTO
TUITy, KOXKEH Kalisip SKOTO Ma€ BEIMKY KUIBKICTh TOCIIJOBHO PO3TAIIOBAHUX
MOpiB, MOKHA TMOPIBHATH TO €(pEeKTUBHOCTI (iIbTPYBaHHS 3 OaraToIIapOBUMU
Gb1IpTpaMu MOBEPXHEBOIO TUITY 3 TIEIO YK€ IOBKUHOIO KAIMUIAPIB 1 KITBKICTIO TTOPIB
y HUX. ToMy IO JOMIIIKK 3aTPUMYIOTHCSA B IUX (LITPaX B OCHOBHOMY B IMOpax
ToBII Martepiany. {1 GumbTpu npu oAHAKOBOMY 3a0pyAHEHHI PIIUHU MAIOTh Y
MOPIBHSIHHI 3 MOBEPXHEBUMHU (PLIbTpaMU OUIBIIT BUCOKI EMKICTh 1 TEPMIH CITYKOH.

[lIupoko mnomwupeni GuUIbTpU TIMOUHHOTO THUITY 3 HANOBHIOBAYEM 13
MOPUCTUX METAJB 1 KEpaMiKH, OJEP>KyBaHI HUISXOM CIIKaHHA CHEpPUYHUX 1
HecPepUIHUX MOPOIIIKIB.

Po3mip mip y Takomy maTepiaii JOPIBHIOE:

d=01D,

ne D - niametp 3epHa (11apuka) BUX1JHOTO MOPOIIIKY.

[IpeacTaBisieThCsi MOKJIMBUAM OTPUMYBATH MIHIMAJIBHHUI po3Mip cdepu
METaJICBOrO MOPOIIKY MPUOIM3HO SMKM, IO BiANOBiga€ yMOBHOMY aiamerpy d
nopiB eneMenTa 0,5 MKM.

Lle#t ymoBHUY JqiaMeTp MOPHU 1 BU3HAYAE HOMIHAJIbHY TOHKICTh OYMIIICHHS
PILAMHYU TTUOMHHUM (LIBTPOM.

Po3paxynox ¢inempie 3BOANTHCA 10 BU3HAYEHHS BUTPATH PIIUHU 1
TIAPaBIIYHOTO ONOPY Ha OAWHUIIO IUIONI MOBEpPXHI (iabTpomaTepiaty.
['impaBiiyHi XapaKTepUCTUKH (LIbTpOMaTepiady BHU3HAYaAKOTHCS, SIK MPaBUIIO,
EKCIIEPUMEHTAJILHUM IIUISTXOM.

[InTOMAa MPOIYCKHA 30aTHICTh § J1/(XB:cM®) i BIAOBIAHO BUTpaTa piAHHH
yepe3 GusTp Q JI/XB MOXKYTh OyTH BHPa)KEHI 3AJIEKHOCTSIMU, 1110 BUTIKAIOTH 3
3akony Ilyaszenns:

q:kA—p,
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Q=qS:kAP¥S,

e k =qu / Ap - Koe(]iIleHT MPOIMOPIIHHOCTI, IO MPEACTaBIIsIE COOOI0
MATOMY TPOIYCKHY 3AaTHICTh OJMHUII IUIONI IMOBEpXHI (uIbTpoMaTepialy B
n/(xe-cM?) mipr mepenazi Trcky 1 kr/cm® i auHaMiuHiH B's3KocTi pimmHa 1 13 u -
TUHAMIYHA B'S3KICTh, n3; AP - mepenan TUCKY Ha (QUIbTpl B KF/CMZ;S - IUIOoIIA
TOBEPXHi eTeMEHTa B CM°

Jocein mokasye, mo koedimient K ams koHKpeTHOTO (ibTpoMaTepiamy
30epiraeThCs MpH BCIX 1HIIUX PIBHUX YMOBAX MPAKTUYHO MOCTIHHUM y IIUPOKOMY
Jiana3oH1 BUTPAT 1 epenajiiB THCKY, 3aBASIKH YOMY MPECTABISIETHCS MOXKIMBICTD
BUKOPUCTOBYBAaTH HOTO $IK TMOPIBHSUIBHY OIIHKY TIAPaBIIYHOTO OMOPY IHOTO
Marepially. 3HaueHHs 1[bOro KoedillieHTa MPUBOAATHECS B 3aBOJACHKHX
XapaKTepUCTUKAX MaTepiaiB.

Cxemu eknouenna ycmanosu @inompie. OiIbTpyI0Th 200 BeCh IMOTIK
pinuHu, abo ioro yactuHy. llepiry cxeMy Ha3uMBalOTh CXEMOIO MOCIIJOBHOTO, a
JPYTy CXEMOI0 TMapajeilbHOro BKIIOYEeHHS ¢GuibTpa. C(Cxema MOCHTIIOBHOTO
BKJIIOUECHHS PUIbTpa 3a0e3neuye PuIbTpallito BCi€l piAuHH, M0 MPUHMaE y4acThb y
UPKyJSMii. @iasTp y MbOMY BUTIAJIKY MOBUHHHA OYTH pO3paXxOBaHHWK Ha MOBHY
BUTpPATy PIIUHHU.

QinpTpalir0 YaCTUHU TMOTOKY 3BHUYAMHO 3aCTOCOBYIOTH Yy TOMY BHIAAKY
KOJIM TP SIBISIFOTECS BUMOTH OCOOJIMBO PETEIBHOTO OYMINEHHS PiIWHH, IS
Jy’K€ BIANOBIJANBHUX T1JIPOArPerariB, a TAKOXK IS MPOPIIaKTUYHOTO TOHKOTO
ountieHHs1 piauHu. s ¢GuibTpalli 4YacTUHU IMOTOKY 3BHUYAMHO 3aCTOCOBYIOTH
rIIMOMHHI (DUIBTPU TOHKOTO OYHUIIICHHS.

VY OUIBIIOCTI BUMAAKIB JOIIJILHO 3aCTOCOBYBATH OJTHOYACHO OOMJIBI CXEMH
binpTpamii: ais QuibTpaiii BChOTO TOTOKY 3aCTOCOBYIOTH (UIBTp, IO Mae
BIJIHOCHO BHCOKY IOPHCTICTh, a JUIS 3aXUCTy OCOOJIMBO BIJAMOBIAAIBHUX arperartinB
— (UTBTPU TOHKOTO OYHIIICHHS.

[Ipu BuOOPI Micusg A YCTaHOBKH (DUIbTpa MOBHOT BUTPATH KEPYIOTHCS
HACTYMTHUMHU MIpKyBaHHSMU. J[7s1 3aXMCTy Hacoca, MO0 HAMOUIbII YyTTEBUH [0
3a0pyaHEeHHs piauHU, QiabTp 0a)kaHO BCTAHOBIIIOBATH HA YCMOKTYBaJbHIN JIiHII.

(puc. 1a).
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Puc. 1 Cxemu po3minieHHs GiabTpa B MIPOCUCTEMI.

Onnak yepe3 Te, MmO GUIBTP 30UIBIIYE OIIP YCMOKTYBaJbHOI JIHIT 1
MOTIpIIIye YMOBH 3allOBHEHHSI Hacoca PiJIMHOI0, Ie croci0 ycTaHOBKH (PiabTpa B
TiIPONPUBOJIAX 13 CAMOYCMOKTYBAJIbHUM HACOCOM HE PO3MOBCIOXKEHHM.

3BUYAlHO Ha YCMOKTYBaJIbHIM JiHIT YCTaHOBIIOIOTH (GUIBTPU TpyOOro
OYHUIICHHA 3 MaluM TiapaBmiyHuM omnopoM. CrymiHb 3abpynHeHHs ¢iabTpa
BHU3HAYAETHCSI BaKyyMMETpoM. PekoMeHayeTbes nomyctume 3HadeHHs [P,]<0,025
MlIIa.

OcHOBHI TapaMeTpu JeSKHX YCMOKTyBaldbHHX (inpTpiB Ty C 41-2
npuseneHi B. [Ipu ycranoBmi (inbTpiB Ha JdiHIT HarHiTaHHs (puc. 1, 6) MOXYTbH
Oytu nmomyuieHi Oubin BUCOKI omopu. Kopmyc ¢inbTpa B oMy BHManKy Oyze
3HaXOJIUTHCS M1 pOOOYMM THCKOM Pp>10 MIla. ¥V 3B'13Ky 3 MM I IBUILYIOTCS
BUMOTH JI0 XapaKTEPUCTUK Kopryca (QuUIbTpa, a 3HAYUTH 1 30UIBIIYETHCS HOTO
Maca, OJIHaK Taka CXeMa JI03BOJII€ BHKOPUCTOBYBATU (UIBTPU 3 BEIUKUM
riipaBiaiyHuM onopom Pg>0,6 MIla.

3aCcTOCOBYIOTh TaKOXK YCTaHOBKY (uUIbTpa B
3nMBajbHIA Marictpani (puc. 1, B). Ilpu npomy uepes

GUIbTp NOPOXOAMTH PpiAMHA TAaKOXK 1 B MEpiof e '
po3BaHTaXeHHs Hacoca. B sikocTi poboumx enemeHTiB [} F K
TaKUX (G1IBTPIB BUKOPUCTOBYIOTBCA ~ MOPHUCTI “ \ ¥ aa
neperopoaku 3 pobounm tuckom P,<0,63 Mlla, mo 1 ' ¢’/
MPALIOOTH 3 pianHO0 10 1600 Mm?/c (cCr). 2 ”l'lll . i|| II |

IIpun excruryaranii TiAPONPUBOAIB HEOOXIIHO
CTEXXKUTH 3a IOKAa3aHHSAMU MNPWIAAIB, IO 3aMIpSAIOTh 3 41 L %

Tuck. He momyckatu, mo6 crpaiiboByBaB 3amoO1KHUIMA
kianad Quibtpa (IpH P >Prpy), TOMy 1o B muX
BUIAJIKaX Macio (PakTUYHO HE QUIBTPYEThCS 1 BCI
arperaTd T1IPOTNPUBOJY MIANAIOTHCS MPUCKOPECHOMY
3HOCY, 30IBIIYETHCS IMOBIPHICTD iXHIX BIJIMOBJICHb.
Maznimni  gpinompu. Jlns  ynoemoBaHHS — (EPOMATHITHMX  YaCTOK
3aCTOCOBYIOTh MAarHiTHI (UIBTPH, $KI 3BHYANHO KOMOIHYIOTH 3 UIIJIMHHUM (
nopuctuM) GuIbTpoM. [lepmior0 CTYmiHHIO TakuX KOMOIHOBaHUX (QUIBTPIB €
MarHiTHUM €JEeMEHT, a JPYruid MOpUCTHA (QUIBTP, IO 3aTPUMYE AlaMarHiTHI
YacTKHA, a TakoX (EepoOMarHiTHI, WII0 BIAIpBaJIMCS BiJ MEPIIOl CTYIIIHI.
3acToCyBaHHS MArHIiTHOTO MOJISL B MOJIOHOMY KOMOIHOBAaHOMY (D1JIbTP1 MiJABHUIILYE
TOHKICTh (pUIBTpALIli 1 TEpMIH clIy>kOu mopuctoro guibTpa. Ha puc. 2 nokazanuit
KOMO1HOBaHUM (PIIBTP, 110 CKIIAIAETHCS 13 CITYACTOrO (PUIBTPOBAILHOIO MakeTa 2 1
JIBOX YCTAHOBJIEHWX Ha BXOJ1 1 BUXOJIl MOCTIMHUX MarHiTiB 1 1 MarHiTHi QuibTpu
3aTPUMYIOTh APiOHI (epOMarHiTHI YacTKH, IO 3'€IHYIOUHCHh Y MAarHiTHOMY MOJIi
pa3oM 3 (pepoMarHiTHUMHU YaCTKaMHU YTBOPATH JIETKO BiJIIbHI BEJIUKI YaCTKH.

Puc. 2  Ilinunamit
biIpTp 13 Mar"HiTHUMHU
BCTaBKaMU



Bioyenmpoei ouucnuxku piounu. Y TiIpocHCTeMax JESIKUX MallliH
A 3aCTOCOBYIOTH Bi.,Z[I_ICHTpOBi OUMCHUKH plavuHU
% (uentpudyrn). Li GinbTpu 0UMIIAOTE PIAWHY BiJl YaCTOK
’ 2 3a0pyJHIOBaya 3 IMIUIBHICTIO, IO MEPEBUILYE HIIJIBbHICTh
po6oUOi piaUHHU.

[IpuHIMIIOBa CcXeMa BiAIICHTPOBOIO OYHUCHHUKA
npecTaBieHa Ha puc. 3 PinnHa, o miasrae OunIieHHIo,
MOJIA€ThCSl uepe3 MopoxkHIo Bick 1 mix Tuckom 0,3-0,6
Mlla B obepToBuii poTop 2, y KOTOPOMY BOHA 37100yBae
KyTOBY WIBHUIKICTh, IO HAOMMKAETHCS 1O MIBUIKOCTI
poropa. Yactku 3abpyaHioBaua 3 IIUIBHICTIO, IO
MIEPEBUIIY€E TIUIBHICTh PITUHU, BIAKATAIOTHCS MM JIEF0

: | BIJIIICHTPOBOI CHJIM /IO CTIHOK POTOpa M OCaKYIOThCS Ha
e
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HUX.

Hentpudyru npairo0Th SK 3 T1IAPOPEAKTUBHUM

Puc. 3 Cxema NpPHUBOJAOM, TaK 1 3 MEXaHIYHUM YH EJIEKTPUYHUM
Bi/IIIEHTPOBOTO MIPUBOJIOM. Ockisibku MPAKTUIHO HEMO>KJIUBO
OUYNCHUKA OJIp)KyBaTH  BEJIMKI 3HAYCHHS  PEaKTUBHOI  CHIIH,

OUHUIIEHHS 3 TIAPOPEAKTUBHUM TPUBOJIOM HE MOXKE
3a0e3MeuYnTH BUCOKUX YMOBHUX IIBUAKOCTeH potopa (6000-7000 06/xB), a oTxke
HE MOK€ 3a0€3MEeYUTH BUCOKOT TOHKOCT1 OunIIeHHs. J[Ji1 MOpiBHSAHHA LEHTPUDYTH
3 MEXaHIYHUM YH CJICKTPUIHUM MIPUBOJOM Y JESKUX KOHCTPYKIISAX AOCATa0Th 20
000 06/xB.

Oxo0n100xcysaui piounu. P13HUIA MK TTOTY>KHICTIO, CITOKMBAHOI HACOCOM,
1 KOPUCHOIO TOTYXHICTIO TIJPOJBUTYHIB TNEPETBOPIOETHCS B TEIUIO 1 poboya
piauHa B mpolieci poOdOTH T1APONPUBOY HarpiBaeThes. Lle 0coOIMBO BITHOCUTHCS
710 T1IAPOCUCTEM 13 IPOCEIBHUM PETYIIOBAHHSIM.

[ToTtyxkHicth 4N, 110 BUTpAYAETHCS, Y TIAPOCUCTEM] MOKHA BUSHAUYHUTH SIK
PI3HUINIO MK TOTYXHICTIO Hacoca N, 1 KOpUCHOIO MOTYKHICTIO criokuBauiB N,

AN =N, (1~7)

ne n - noauit KII/I rinponpuBosy.

VY rigpornpuBojax 3 HacoCcaMU HEBEJIMKUX MOTY>KHOCTeW (MeHm 6 kBT)
poboua piauHa OXOJIOMKYETbCS 3BHYAHO 0€3 3acTOCyBaHHS CIELlaIbHUX
OXOJIO/DKYBAUiB - MIJISXOM TEIUIOBOTO BUIIPOMIHIOBAaHHS 1 KOHBEHIIIITHOTO
MEePEHOCY TeIIa HaBKOJUIIHIM cepenoBuiiieM. OHAK MPU BEJIUKUX MOTY>KHOCTAX
1 TpUBAIMX pEXKUMax POOOTH TIIPOCUCTEMHU HEOOXITHO 3aCTOCOBYBATH IS
3a0€3MeUYeHHs] HEOOXITHUX TEeMIIEpaTypHUX YMOB OXOJIOMKYBalbHI TIPHUCTPOT
(TerI000MiHHI MPUCTPOT YK OXOJIOHKYBau1).

TenmooOMIHHUKM BCTAHOBIIOIOTh, SIK TPaBUJIO, HA 3JIMBAJIBHUX JIHIAX
MicJs TIAPOJABUTYHIB, MEPEJMBHUX KJalaHIB YW Ha JIHIAX BIJIBOJIY BUTOKIB 3
TIPOCUCTEMH, TOMY 110 B LIMX T1APOJIHIAX MEpe MOBEPHEHHIM y 0ak piauHa Mae
HaWOLIBIITY TEMIIEpATYDY.

TernnooOMIHHUMKMA TMOBHHHI MIATPUMYBAaTH ONTUMAJbHY TEMIIEpaTypy B
OCHOBHMX po00OYMX OpraHax rigpornepenadi. [lpu Bucokiii Temmneparypi B'S3KICTb



PIAMHU 3HUXKYETHCS 1 BUTOKHM 3pOCTalOTh. SIKIIO TeMIleparypa Maia, a B'S3KiCTb
PIJIMHU BIJMIOBIIHO BEJIMKA, 3pOCTAIOTh MEXaHIYH1 BTPATH.

[Ipy HapMipHOMY MiABUINEHHI TEMIIEPATypH 1 3HMKEHHI B'SI3KOCT1 PIIUHU
BUHUKAE TIEPEXi] 0 TPAHUYHOTO TEPTsS B HABAHTAXKCHHUX MMapax i IXHE MIBUIKE
3HONTYBaHHS. [IpUCKOPIOETHCS MPH IBOMY 3HOIIYBAaHHS T'YMOBUX €JIEMEHTIB, IO
VIIUTBHIOKOTD, 1 JIECTPYKIIiSA poO0YOi PITUHH.

3 posrasHyTroro BuaHO, 1m0 MakcuMainbHi KKJI 1 J0BroBidHICTH
riiporepeaadi MOXKHA OJep>KaTH MPU BUKOPHUCTAHHI poOOYOi piAMHU B
ONTUMAJIBHOMY IHTEPBaJi B'S3KOCTI, IO BIAMOBITAE ONTUMAIHLHOMY I1HTEPBATY
temriepaTypu. Haifdacrime onTuManabHI IHTEpBAIM CKJIQMAIOTh: IS B'SI3KOCTI
V(,nm=(0,16-0,25)10'4 Mm/e npu  Temmeparypi  t,,,=60-40 °C. MiHiMaIbHO
MPUITYCTHMA B'S3KICTh Viin=(0,04-0,06)10" »*/c npn MakcuManbHiii TemmepaTypi
thax=90-80 °C. VY 3a3HaueHMX TpaHUYHUX YMOBaX poOOOTH TriAponepeaadi
BUKOPHUCTOBYIOTh TUIEKH KOPOTKOYACHO.

4, TiapoemkocTi i riapoJinii.

T'iopobaku. 1'inpoOakoM Ha3MBAIOTh TIIPOEMKICTh MPU3HAYEHY I
30epeKeHHs, BIJCTOI, OUYMIIEHHS H OXOJOIKEHHA POOOYOi PIMHU, a TaKOXK
BUJIAJICHHS 3 HET MMyXUPIIIB MOBITPA 1 TEMIIEpATypHOT KOMITEHCallli 3MiHU 1i 00’ eMy.

[Napobaku OyBaroTh JBOX THUMIB: BIAKPHUTI — MiJl aTMOC(PEPHUM THCKOM;
3aKPUTI — 13 BHYTPIITHIM THCKOM.

Ha puc. 4 npencraBineHa TUIOBa cxeMa ¥ yMOBHA MO3HA4Ka Tripo0aKky 3
terioooMinHUKOM. Kopryc 6aka 1 3 orjisgoBUM BIKHOM 2, 3aKpUTUNA KPHUIIKOIO
Uepes kpumky 3 y 0ak BXOAuUTh TpyOa 3JIMBaIbHOI 4 1 YCMOKTYBaJIbHOI 7
ripoiHiil. 3aJuBHA TOPJIOBUHA 5 3 PUIBTPOM IpHU3HAYEHA JJIs1 3aMIOBHEHHS Oaka
piauHoro. Ha Kpumii BCTaHOBIIOIOTH camyH 6 [ 3’€IHAHHS BHYTPIIIHBOI
MOpOKHUHU Oaka 3 arMmocdeporo. Jlo ckiagy camyHa BXOAUTH IMHEBMOKJIAMAH 1
NOBITPSIHUHM QLIBTP.

VY xopmnyci 0aka BCTaHOBJIEHI 3/MBajJbHI NPOOKHA 8§, BUKOHAHI y BHUII
MarHiTHOro YyjioBitoBada. J[Ho Oaka mae yxwin 5...10° yOik mpoOok 8, 1o
3a0e3reuye TOBHE CIOPOXKHIOBaHHS ©Oaka. Y Oaimi MK 3JIHUBaIbHOIO U
YCMOKTYBaJIbHOIO TpyOaMu poO3TallloBaHa MEpPeropojka 9 ska 30UIbIIyE MUIIX
raps4oi po6odoi pimuam B Oari. lle momimmye BigmiaeHHS Bifg poOoYoi piavHU
MOBITPS 1 MABUIIYE €PEKTUBHICTH ii OXOJIOHKEHHS B Tem000MiHHUKY 10. 3 11i€to
K€ METOI0 TpyOa 31MBaJIbHOI TIAPOJiHIT Mae 3pi3 mia Kyrom 45°, cripsiMOBaHUN
yOiK CTiHKH Oaka.

dopma Oaka MoBHHHA 3a0e3medyBaTH MiHiMalbHUH piBeHb 0-0 macna h, =
=150 MM HajJ yCMOKTYBJIBHHM OTBOPOM IpPU POOOTI arperaTy Ha CXWiax, a
makcuMaiabHuii piBeHb 0-OH<0,8L; Bucota mneperopomku h;=2/3H; rmuOuna
3aHypeHHsT TpyO0 3JIMBaJbHOI W YCMOKTYyBaJIbHUX JIiHIA hp,>(2..3)d; 3pi3
YCMOKTYBaJIbHOI TpyOH MOBUHHUI BIJCTOSATH Bij aHA Oaka Ha BijmcrtaHi hz>2d. bak
BapTO BCTAHOBJIOBATHM Ha MaIllMHI TaK, 100 YCMOKTYBaJdbHUN (JlaHelh Hacoca
3HAaXOJUBCA Haj piBHeM pobouoi piauau 0-0 y Oari Ha BucoTi h,.<700 mm.
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Puc. 4 Tunosa cxema it yMOBHI MO3HAYKH T1JIpo0aKy 1 TEMI000OMIHHHUKA.

3akpuTi 0Oakyd HaW4acTIIIE 3aCTOCOBYIOTh SK 2i0pOaKyMyaisamopu, 1o
MpU3HAYEH] [JI1 aKyMYyJIIOBaHHS 1 TOBEPHEHHS €Heprii poOouyoi piAMHH, IO
3HAXOJAUTHCS MiJ TUCKOM.

5. TigpaBaiyHuii po3paxyHOK KOHAULIOHEPIB, riipoeMKocTeii i

riApoJTiHii.

[Tonaya piauHu 111 PpOOOYMM THCKOM BiJl JDKEPEa BUTPATH 0 CIIOKUBAYIB
1 BIJIBI ii 1] 37TMBAJILHUM THCKOM BHUKOHYETHCS depe3 Marictpaii (TiapodiHii), y
SKOCTI SIKUX CJIYaTh >KOPCTKI i €TaCTUYHI, METAJIEB1 1 HEMETaJIeB1 TPyOOIIPOBOIH,
a TaKOXK KaHaJIM, BUKOHAaH1 B KOPITycax Tiipoarperaris.

[To mpu3HAYEHHIO TiIPOJIIHII MIIPO3AUISIOTH HA YCMOKTYBaJbHI, HaMipHI,
3TMBAJIbHI, JPEHAXKHI 1 JIHIT KEpyBaHHS.

JIist TiApONiHIA BUKOPUCTOBYIOTh METajieBl TPyOH, THYUKI IIJIAHTH 1 1XHI
3'eTHAHHS. v T1APONPHUBOIAX 3aCTOCOBYIOTh cTajeBi Oe3I10BHI
xosiogHoAeOpPMOBaHI TPyOH, XOJOAHO — 1 Tero AedOpMOBaHI, a TaKOX MIJIHI
npu Tucky 10 10 mlIa.

TpyOonpoBoau, KpiM HaBaHTaXEHb BiJ J1i THCKY, BIOpallii i TeMIepaTypH,
ICIUTYIOTh JIOJATKOBl HABAaHTAKEHHS BHACIIJOK MOHTAXHUX Hampyr, M0
BUHUKAIOTh Yy pe3yJbTaTi BUPOOHWYUX BIIXWIEHb Bi HOPM TOYHOCTI
BUTOTOBJIEHHS TPYO, a TAaKOX TOYHOCTI PO3TAIIyBAaHHS MiCI[b iXHbOI yCTaHOBKH,
TOMY 310paHy TigpoMepexy HEOOX1THO BUIPOOYBATH HA MIIHICTH il CIPOOHUM
THCKOM DIJIMHH, NMPUUHATUM piBHUM P, >1,5P,,, 1 IepeBIpUTH TCPMETUUHICTh
yCiX 3'€/IHaHb PU MAKCUMaJIbHOMY THCKY.

Po3paxynox mpybonpoeodieé pobIaTh BUXOII4U 3 00'€éMHOI YW MacoOBOi
BUTPATH PIIMHU Yepe3 )KUBUH NIEPETHH KaHaTy. BiMOBiIHO A0 1IOTO:



Q=fV;m=fVp

ae Q i m - o0'emHa i MacoBa BUTpaTa PiAMHU; p - IMUIBHICTL piguHu; V -
IIBUJIKICTD IJIMHY P1AUHU.

[Tpu BuOOP1 MIBUAKOCTI MIIMHY PITUHU KEPYIOTHCS TUM, IIO MiBUIIEHHS ii
MPUBOIUTH 10 301IBIIEHHS OMOPY 1 BIAMOBIAHO BTPATH MOTYXHOCTI, @ 3HUKCHHS —
710 3017IBIICHHS TUTOMOT METAIOEMHOCTI TPYOOTIPOBO/IIB 1 apMaTypH.

Ha minctaBi mpakTHKM MOXKHAa PEKOMEHAYBAaTH i TPyOOMpOBO/IIB
HAIIpHUX MaricTpajeil HAacTyMHI IIBHIKOCTI IJIMHY PIAMHM B 3aJ€KHOCTI Bif
TUCKY [ ].

p, mIla 5 10 150 200

V,m/c 3,0 4,5 5,5 6,0

JUIsi yCMOKTYBaJbHUX TpPYOOIIPOBOJIB IIBHUJIKICTh PIAUHU BUOUPAETHCS
0,5-1,5 M/c, mpuyoMy MeHIIIe 3HaYSHHs MPUHUMAIOTh JJIs TPYOOIIPOBOAIB MAaJlOTO
(10-20mMm) meperuny. IlBunmkicTe piamHH y TpyOONpPOBOJAX —3JIUBATHHHUX
MaricTpajieil 3BU4aitHo 0OMexXyIoTh 2...2,5 M/c.

Po3paxyHOK Ha OJIOBXHIA PO3PUB MPSMUX TOHKOCTIHHUX TPYyOOIIPOBO/IIB
Moxe 0yTH 3po0JieHuit mo Gpopmyi:

p=2t
- 25
ae [ap] — JIONyCTHUME HAampyKEHHA Marepiany TpyOolpoBoay Ipu
po3TAranHi (1o KoJy) JJisi CTAJIEBUX TPYyOONPOBOIIB [ap] =100...180 MH/™M?, st
TpyO 3 KOJbOPOBUX METaNIB 1 CIUIaBIB [ap] = 80...100 MH/M*, Prmax
MaKCHMAIIbHIH THCK piammu, kr/cm”; D i § - 30BHimHiH giameTp i TOBIMHA CTiHKH
TpyOH, cm.

[1i TOHKOCTIHHUMH PO3YMIIOTh TPYOOIIPOBOIU, Y SAKUX 3aJI0BOJIbHSIETHCS
yMOBa:!

=% <16, Eg-g17

5 6H
ne dg, - BHyTpIlIHIN JiaMeTp NepEeTHHY TPYOOIPOBOY.
ToBIIMHY CTIHKM OOUYUCITIOIOTH 1O (hopMyITi:

5_pd+m
26n
ne m = 0,3 — BIAXWIEHHS MO JilaMeTpy TpyoompoBoay, MMm; N = 0,9 —
KOe(]illi€eHT BPaXOBYIOUHI BIIXUJICHHS 10 TOBIIMHI CTIHKA TPYOOIIPOBO/TY.
JIist po3paxyHKy TOBCTOCTIHHOTO TpyOompoBoay (i>16) :
- _pd2+25+252
r 26(d-6)

MiHimMasbHa TOBIIMHA CTIHKH JIJIsI IBOTO TPYOOTIPOBOTY




3'emHaHHS OKpEeMHUX TPYOONPOBOIIB MiX CO00I0 13 Tiapoarperaramu
OyBaloTh pI3bOOBUMH, (DJIAHIICBUMH, IIBUJIKO PO3’EMHHUMH, 3a JIOTIOMOI'OIO
THYYKUX pyKaBiB 1 i1HII. Hapi3Hi crmojydeHHS poO3AUIAIOTh, Ha 3'€IHaHHS IO
30BHIIITHBOMY KOHYCY, IO BHYTPIIIHBOMY KOHYCI 13 YIIUIbHIOBAIbHUMH T'YMOBUMU
KutblsiMu. DnaHNEeBl 3'€IHAHHSA TPYOONPOBOAIB 3aCTOCOBYIOTh, SIK MPABHIIO, JIJIS
TpyO niametpom d > 40 MM.

v CLITbCBKOTOCTIOIAPCHKOMY MalIuHOOyyBaHH1 BUKOPUCTOBYIOTh
TpyOOIIPOBIAHY apMarypy 3 HIApONOIOHIM HIMENIEeM 1 ITYEPOM 3 KyTOM KOHyca
60°. T'igpaBniyHa TpyOOIpOBiIHA apMaTypa 0b0iiiMae: TiIpoapMaTypy CIOIydCHHS
JiHIHA 1 KyTOBa, My TH 3aIlipHi 1 pO3pUBHI, KJIallaH! 3allOBUIbHI, CAIlyHH, pyKaBa
CepeHBOTO 1 BUCOKOTO THCKY, 3arIyIIKH 3aXHCHI.

3anipui my¢pmu nipuzHaveHi Il aBTOMATUYHOTO 3allMpaHHS 3allOBHEHUX
MacjoM IOPOKHUH TIAPABIIYHUX arperariB 1 IUIAHTIB (THYYKHUX PYKaBiB), IO
paIToBO Bi/I’€IHYIOTHCS Bl HAIIIPHUX T1IPOTIHIH.

Po3pueni my¢pmu Tmipy3HAUeH1 IS ABTOMATHYHOTO pO3'€THAHHS 1
3aMvpaHHs [UIAHTIB MPY BUHUKHEHHI aBapIMHUX PO3TSHKHUX 3YCHUJIb.

Knananu 3anoginwni 3a0e31e4uyioTh BUIBHUN MPOMYCK poO0YOi piAMHH B
OJTHOMY HampsIMKY 1 APOCEIIPYIOTH ii IPHU Pyci B 3BOPOTHOMY HAIPSIMKY.

Pykaea cepeonvozo i 6ucokozo mucky 3acTOCOBYIOTH IS 3'€THAHHA TPYO,
OCl SIKUX He 30iraroThCsi 4M JJsl 3'€JHAHHS TiApoarperaris, 110 MaloTh 3HAYHI
BIIHOCHI MIEPEMIIIEHHS 1100 TPYOOIPOBOY YU OJUH OJHOTO.

JUtst HamiiiHOro YUIUIBHEHHS BCIX PYXOMHX 1 HEPYXOMHUX €JIEMEHTIB
rigpoanapariB 1  TiIpaBIiyHOI  TpyOONpPOBIAHOI ~ apMaTypu  HIMPOKO
BUKOPUCTOBYIOTh YIIUIBHEHHS Y BUJII KUIELb KPYIJIOTO MEPETUHY 1 MAHKET.

Pe3uHOBI Kbl KPYIJIOTO MEPETUHY HE CKJIa/JHI MO KOHCTPYKIII 1 Ha lIiH1
B eKcrutyatauii. BoHM mnpu3HadeHi A YIIUIBHEHHS JeTajled HepyXoMHuX 1
pyXomMuXx 3'€lHaHb 31 3BOPOTHO-TIOCTYMAIBHUM TEPEMIIIECHHSIM 31 MIBUAKICTIO 0
0,3m/c, ipu Tucky 1o 20 Mlla, y aianazoni Temmepatyp Bia -50 go 100 °C.

ManxeTu TyMOBI 3MEHIIEHOTO MEePEeTUHY MPHU3HAYEH! IS YIIUTbHECHHS
MOPIIHIB 1 IITOKIB TIAPOUMWIIHAPIB PI3HUX TIAPABIIYHUAX MPHUCTPOIB, IO
npaitoroTh npu Tucky 10 10 Mlla, a 3 3acTocyBaHHSIM y MaHXKeT1 3aXUCHUX KUIEIb
npu TUcKy 110 50 MIla, 31 IBUAKICTIO 3BOPOTHBO-TIOCTYIOBOTO Pyxy a0 0,5 m/c.

Jlnst yuriibHeHHST OOepTOBHX BalliB TiAPOMAIIMH TPHU3HAYCHI MaHXETH
ryMoBi apmoBadi. LI MaHXeTH 3aCTOCOBYIOTH JI IIBUAKOCTEH NEpeMileHHS
V<20m/c, TemmepaTypi B Micii KOHTaKTy MamketH 3 BanoM Bix 45°C mo 150°C u
HaNIMIIKOBOMY THCKY 110 0,05 MlI]a.

IIuTaHHs AJ58 CAMOKOHTPOJIIO 10 Jiekiii Ne 14,

1. lo Ha3uBaeThCs KOHAMIIIOHEpAMU pPoO0UYOi PiAMHU? K MO3HAYAIOTHCS

BOHH Ha MPUHIMIIIAILHUX CXEMax, 3T1JHO CTaHAapTiB?



2. 1o Take XIMMOTOJIOTis?
3. [Maiite kmacugikariro podounx pinuH. Ski (QyHKUIT BHKOHYIOTH poboui
piIUHKA?
4. SIxi XIMMOTOJIOT14HI BIACTUBOCTI XapaKTEePHi JIJIs1 pOOOUUX PiuH?
5. Knacudikariss, mpuctpiii 1 ymMoBHa IoO3Ha4YKa (inbTpiB, cemapaTopiB 1
KOHJUITIOHEPIB pOOOYOT PiIMHH.
6. OCHOBHI cXeMHU BKJIIOYEHHS (QUIBTPIB.
/. Bumoru a0 poOOYUX piAMH.
8. OcHOBHI (Pi3UKO-XIMIYH1 BIACTUBOCTI pOOOUUX PiJIUH.
9. VYmoBHa nmo3Hauka poOOYUX PiUH A7 00’ €MHUX T1IPONPUBO/IIB.
10. Hakpecautu cxemy yCTaHOBKH: pajiiaTopa 1 KiamaHa, 110 3a0e3NedyroTh
HUPKYJSIII0 TUIBKM TMPOTpiTOro Macia, ¢iabTpa 1 KiamnaHa, IIo
3a0e3neuyoTh Ha/IIHY POOOTY T1APONPHUBOIA.



