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BCTYII

OO0poOKka MeTaliB TUCKOM SIBIIIETHCSI OJJHUM 13 OCHOBHHX CITOCOOIB
BATOTOBIIEHHSI 3arOTOBOK 1 [eTaled, MOE€JHyIodYM B €001 BHCOKY
OPOAYKTHBHICTH 1  SKICTH ~ OTPUMaHUX  3aroToBokK.  llomanbiie
YIOCKOHAJICHHS MPOLECIB  XOJOAHOTO  IITAMITyBaHHS, ITiIBUIICHHS
TOYHOCTI PO3MIpiB 1 TONIMIIEHHS $KOCTI TOBEPXOHb, OICPIKAHMX
00pOOKOI0 THCKOM, TIPUBEIE 0 TOTO, III0 B 0aratbox BHIIAAKAX IICH CTI0CciO
00pOOKY TIOBHICTIO 3aMiHIOE TPAAMIIIMHAN METOI 0OPOOKHU Pi3aHHSIM.

B 3B’s3Ky 3 UM, KypcH ,, | €XHOJIOTisl XOJIOHOTO IMITaMITyBaHHS Ta
I [POEKTYBaHHS Ta PO3PaXyHOK MITAMIIOBOTO OCHAIIECHHS IS XOJIOAHOTO
HITAMITYBaHHSA SIBIISIIOTHCS TOJIOBHUMH TPODITIOIOUMMH JAUCIHUILTIHAMHA
JUTSI TIATOTOBKH CITEIialliCTiB 0OPOOKH METaIiB THCKOM.

Jlani MeToaMyHI BKa3iBKU JIO3BOJIAIOTH CTYJICHTY IIBHIIIC 3HAWTH
BIJIMIOBIp HA Ti NMHTaHHS, SKi BUHUKJIA TPH BUKOHAHHI 3aBAAaHHS TPH
KOHCTPYIOBaHHI PO3JUIPHUX INTaMIiB, PO3PaxyHKy Ta KOHCTPYIOBaHHi
OCHOBHHUX POOOYMX AETanei.



1 KOHCTPYIOBAHHS TEAKNUX TUIIOBUX JETAJIEN TA
BY3JIIB LITAMIIIB

1.1 KoHcTpyoBaHHS MYaHCOHIB Ta iX po3paxyHOK Ha MilHiCTb

IlyaHcoHu po3IiIOBHX MITaMITiB PI3HOMAaHITHI 32 KOHCTPYKIIETO, 1X
MOYKHa PO3IUTUTH Ha JBa OCHOBHHMX BHJIHM: MAacHBHI IyaHCOHH, SKi
Oe3mocepeIHbO 3aKpIIeHI B IUTUTI; 1 MMyaHCOHH, SIKi BCTAHOBJIIOIOTHCS B
TpuMauax (ImyaHCOHOTpUMauax, AuB. puc. 1.1). OcTaHHI CKJIaaloOTHCS C
JIBOX €JIEMEHTIB: po00Y01 YaCTHHU Ta MOCHUJIEHOT OCHOBH (pucyHok 1.1, a),
sKa MOXe OyTH CTyMiHYacTolo Ta Oe3ctymindacToro. [lepexigHuii cTymiHb
pOOIISITh Ha BIHOCHO JIOBTUX ITyaHCOHAX 3 METOIO BiAIIJICHHS MTOCAJI0THOT
YaCTUHU Bix HemocamouHoi. PisHuig nmiamerpiB D1 i D, moBuHHa OyTH
MIHIMAJIBHOIO, IO TOJIETIIYE MPOIEC 3aMpPecOBYBaHHI. 3BHUYANHO pO3MIp
NPUTaHIETHCSA 3 JIeprkaBKo0 1o mocaaii N6 a Dy mo mocammi hl2. Tpu
0e3cTyniHYacTiii OCHOBI TakHii mepexij oaxxano nependadatu mix D1 Ta d.

[Ipu Onu3pkoMy po3TallyBaHHI OTBOPIB, IO TPOOHMBAIOTHCA,
HEPIJIKO 3aCTOCOBYIOTh ITyaHCOHH 0€3 CTYIICHIB.

I'magki (0e3 crymeHiB) ITyaHCOHM TOTPiOHI HE TUIBKH TIpU
0JIN3bKOMY pO3TalllyBaHHI OTBOPIB, aj€ 1 B NPEHU3IMHUX IITaMIIax.
Oco0uBO, KOJM BUMAra€ThCsi BUCOKOTOYHA B3a€EMHA ITPUTOHKA OCHOBHHUX
naHok B mramni (pucyHok 1.1, B); marpuni 1, myaHcona 3, 3ioMHUKa 2,
nepkaBku 4. lle HaWOUTBII pamioHATFHO TpPH HE KPYTIUX PpoO0YHX
KOHTYypax B MPEIM3IHHOMY IITAMITyBaHHI, TaK 5K 3'SBISETHCS MOXJIUBICTD
3[iMICHIOBATH HACKpi3HEe mutiQyBaHHS 1 JJOBOJKY ITyaHCOHa (10 3aJaHOTO
npodino) 1o BCil AOBXKHHI 3 BHCOKOIO TOYHicTIO. CrocoOM KpimjieHHs
TaKHUX ITyaHCOHIB B JIEpyKaBIll OIKCaHi B poOoTi [3].
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Pucynoxk 1.1 - ITyaHcoHw, sKi 3aKpiIuieHi B AepkaBKax



JoBxuHYy MOCagoYHOI 4YacTWHU [ B CTymiHYacTUX MMyaHCOHaX
pekomenayeThes BuKoHyBatd piBHOWO (0,25 — 0,4)L. Benuki 3HaYCHHS
BITHOCATBCSA [0 HECTIMKHX ITyaHCOHIB 0O€3 HampsMKy IO 3HOMHUKY.
Iepexim Mixk poOOYOr0 TIMBHUIEIO (TOBXHUHOIO |1,) i HEPOOOUOIO TTOBUHEH
OyTH IUIaBHMM 3 IIEPIIABICTIO MOBEPXHI HE HWXKYE 6-TO KIACy YHCTOTH,
0 CHOPUATINBO BIUIMBAE€ HAa TEPMIYHYy OOpOOKY 1 MIABHINYE CTIHKICTBH
nyaHcoHiB. I'pyba o00poOka 1 pi3kuii mepexil copusie BHHUKHEHHIO
MikpoTpimuH. Ha MeXi MiXK TOJIOBKOIO 1 IOCamOYHOI0 YACTHHOIO HE
PEKOMEHTy€ThCSI POOUTH KaHABKY LISl BUXO/Y IHCTPYMEHTA.

[Ipr Ha3zHaYeHi BHCOTH 3aIUTiYHUKA TPOOWBHOTO ITyaHCOHA, SKUAN
BiJlUyBa€ BIIPUBHI 3yCHIUIA, BUXOJSTh HE TIJIBKH i3 MOTPIOHOTO 3yCHILISL
Uit 3iioMy BHpoOy (BimXoAy), aje 1 TakoX 13 eKCIUTyaTaliiHo-
KOHCTPYKTOPCHKUX MIpKyBaHb. 3BUYAaWHO Il PO3Mip CBiIOMO POOJISTH
O1ITBIII PO3PAaXyHKOBOTO, IO KOMIEHCYIOTh Ie()eKTH TepMidHOI 0OPOOKH.

Kpyrni myaHcoHM HEOOXigHO OCHAIIyBaTH IEHTpaMU IS
untigyBaHHs 3 BiMOBIIHICTIO 3 Hitounmu HopmatuBamu. [lpu miamerpi d
< 15 MM mependavaroTh TexHOJOTIUHI (hanpmuBi) neaTpu (pucyHok 1.1,
0), SIKi BIILIATSIOTH B TIPOIIECi OCTATOYHOT 0OPOOKH MyaHCOHA.

Jlnst mpoGuBaHHs OTBOPiB Majioro giamerpa (10 d = 3 MM) HIHPOKO
3aCTOCOBYIOTh 30ipHI IMyaHCOHH, SIKI CKJIQJalOThCS 3 TPbOX JICTaJICH:
BJIaCHE TyaHCOHa 1, rinmb3u 2 Ta omopHOTro cTepxHs 3 (pucyHok 1.2, a).
Takoxk, K 1 CyIiJbHI ITyaHCOHU, BOHH MOXYTh OYTH LIBHJIKO3MIHHUMHU
(pucynok 1.2, 6). Ilpu Onu3bkil BificTaHi MK CYCiIHIMH OTBOpPaMH B
T3y 2 MOYKHA YCTaBJISTH JeKiIbKa myaHcoHiB | (pucyHok 1.2, B).
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Pucynox 1.2 - 36ipHi myancoHH



Haii6inbeimn BimoBianbHUN €IEMEHT OY/h-SIKOTO MaJIOTa0apuTHOTO
nyaHcoHa € poboya (akTWBHA) YacTUHA MOBKHHOKO |1 Jlomyctuma
JOBXHMHA ii mpHu BioMoMy HaBaHTakeHHI P1 Moke OyTu mizpaxoBaHa 3a
dopmyoro (1.2), ane HeoOXiMHO BpaxOBYBaTH i KOHCTPYKIIHHUIA (akTop.
[Tpu mpoMy BenHMKe 3Ha4YCHHS Mae croci0 3ioMy Bigxomy abo aerami 3
nyaHCOHa. I3 JKOPCTKUM 3HOMHHKOM HeoOXimHa moBxkuHa |1 poGouoi
YaCTHUHHU yaHCOHA MPU 00pOOIIi BiTHOCHO TOHKMX MaTepialliB CKIaJaeThCs
3 4oTHpPhOX BenmuuH (pucyHok 11,a): hi1 — 3arnmmOieHHs mMyaHCOHA B
MaTpuio; hy — Bigctani 10 3fioMHMKa; h3 —BUCOTH IiNBHUIN 3HOMHHKA,
KA 3HAXOMUTHCS B 30HI pOOOYOI YaCTHHHU ITyaHCOHA; N4 — MPHITYyCKy Ha
3aTOYKy (TepenutidyBaHHs).

a §)

Pucynok 1.3 - Cxemu CTHKOBKH MPOOUBHOTO (BUPI3HOTO) IIyaHCOHA 31 3HOMHHKOM

Ilpu pyxoMoMy mMiANpyKUHEOMY 3ifoMHUKY (pucyHok 1.3, 0),
JIOB’KHHA pOOOYOT YaCTHHU [TyaHCOHA MOBHHHA OyTH MeHiie Ha hy — S, Tak
AK y LIBOMY BUIAIKy 3WOMHHK YINHpAaeThCsl Oe3moceperHbO Ha Marepiad,
IO MTaMIyeThes. [IpUImycK Ha 3aTOYKY N4 CTaHOBHUTH 3BMUAMHO Bif 3 /10 5
MM. Hanpuknan, ans npoOUBaHHS OTBOPY B JJUCTOBOMY METaJi TOBIIMHOIO
5wmm hi=1wmm, hy =12 MM, h3 = 6 MM 1 hs = 5 MM, 10BXKHHA POOOUOT
YACTHHU IIyaHCOHA B IITaMIIl 3 )KOPCTKUM 3HOMHHMKOM (pucyHok 1.3, a).

lL=h+h,+h,+h, =1+12+6+5=24 mwm;

3 enacTUUHUM 3HOMHUKOM (pucyHOK 1.3, 0)
lL=h+S+h,+h, =1+5+6+5=17 mm.



Sxmo B 3HOMHHKY BiacyTHe 3arnmuOneHHs no giametpy D. abo
micueBe (pesepyBaHHs, TO 3a BHUCOTY hs mpuiiMaemo TOBIIUHY hc
3WOMHHUKA, BIAMOBIAHO JOBKKHA D1 ii poOOUOi YacTHHM 30iTBIIYETHCA.
Hdnst  oOpoOKM BIZHOCHO TOBCTOTO METaly 3aCTOCOBYIOTH CXEMy
MEPEeBAXHO 3 >KOPCTKUM 3HOMHHUKOM, SKMH Ma€ HACKPI3HUHA OTBip 1O
niametpy D..

Y upoMy BUNAAKy HeoOXimHa IOBXWHA |1 CkiamaeTbcs He 3
YOTHPHOX, a 3 TPHOX BeNHYIUH (PUCYHOK 1.4, a):

lL=h+S+h,.

Omxe, noBXkHHA |1 3MEHIIYETHCS, TPUYOMY HE TITBKH B MOPiBHAHHI
31 cXeMOolo Ha puUcyHKY 1.3, a, ane i B MOPIBHIHHI 31 CXEMOIO Ha PUCYHKY
1.3, 6.

PoGoua yacTuHa myaHcoHa giamerpom d y mpoleci pi3aHHsS MOXKe
OyTu BiTbHOIO 200 3aMKHEHOIO B HampsiMHOMY By3mi. lIpu mpoOuBanHi
otBOpy miametpom d>2S (abo d/S>2) momyckaeThecs 3ajMIiaTd podOUy
yacTHHY 0€3 HaIpsSMKY.

Ane cmig motypOyBaTucs mpo Te, MO0 IyaHCOH B IiJIOMYy OyB
JOCTaTHRO CcTiikuM. Hecriiiki mnyanconu (opienropao 3 D/L<0,5)
3aKpIILTIOITh B JepkaBili (pucyHok 1.4) abo BHKOHYIOTH 3 BEITHKUM
¢mannem. JlokrMHA TOCaJOYHOI YacTHHM TmyaHcoHa (abo BHUcOTa
nepxxaBku H) mpusHavaetsest B Mexax (0,25-0,4)L. I3 36inbineHHSAM
nepepizy IyaHCOHa 30UIBIIYEThCS WOT0 OIMOPHA IOBEPXHS 1, OTOX,
3a0e3MeuyeThCs BEJIMKA CTIAKICTb. BiamosigHo JTOITYCKAETHCS
3aCTOCYBaHHs OLIbII HU3bKHX fepikaBok H=(0,20-0,25)L.

VYcTaneHicTh IMyaHCOHA TaKOX MiABUINYETHCS TpH 301IbIICHHI
nepepizy HepoOouoi wacTuHM (HOro OCHOBHM). AJie 3HAYHA PI3HMIS B
nepepizax podo40i YaCTHHHU 1 HepoOOUOi CIIpHsE YTBOPEHHIO MIKPOTPIiIIMH
y mpoueci TepMmidHoi 00poOku. [locBim mokaszaB, MO AOLUIBLHO
JIoaep KyBaTruch Biguomenus D/d<2.

YMOBH po0OOTH MyaHCOHA 3HAYHO HOKPALIYIOTBCS, SKIIO HOro
pobo4ya dYacTMHA CHPSAMOBAaHA  BIJIOBITHOMY OTBOPY 3HOMHHKa
(nputuckoBoro). OcoOnMBO 1ie HEOOXiAHO mnpH BigHOIIeHHI d/S<2.
Hanpsimok 1o sx0pcTKOMY (HEPYXOMOMY) 3HOMHUKY MEHII e(eKTHBHUH,



HDK mpH pyxoMomy. OCTaHHE MOACHIOETHCS TUM, IO B MEPIIOMY BUIIAIKY
30Ha HANpsIMKY BijJajeHa Bix Marepiany, mo po3aiiserscs Ha hy — S
(pucynok 1.4, a), a B npyroMmy — 3WOMHHK O€3MOCEpEHbO KOHTAKTYE 3
MatepiagoM (pucyHok 1.4, ). BHCOKOTOYHHMI HAmpsSMOK TapaHTY€eThCH,
AKIIO PYXOMHH 3HOMHHMK HaAiiHO 3adikCOBaHO caMoOCTiHHO abo 1o

HalpsAMHHUM KOJIOHKaM.

Hepigko B KOHCTPYKLISIX PO3IINIOBHX INTaMITB CIPSIMOBaHI He
po0oUi YacTHHHY ITyaHCOHIB, a iX MOTOBIIeHa YacTuHA (pUCYHOK 1.4, a).
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Pucynok 1.4 - Pi3ni ciocoOu HanpsiMKy ITyaHCOHA 110 3HOMHHUKY
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Y mpoMy BUNAAKY TaKOXK 3a0e3MedyeTbcs HAmpsIMOK 1 CTIHKICTD Y
[iJIOMy IIyaHCOHI, aje poOoya dYacTHHA 3aJHINAETHCS BUTBHOIO 1,
BIJIMOBIZIHO, TaKWi BapiaHT TPH BiTHOCHO Manomy miamerpi d MeHmn
epextuBHUE. OpHOYacHUWU HamWpsAMOK pobodoi i HepoOouoi YacTUH
(pucynoxk 1.4, B, m) me B OUIBIIOMY CTYHEHI MiJBUIIYE CTIHKICTH
MyaHCOHa, aJleé YCKJIAaIHIOE BHWTOTOBNIEHHA. HapiitHimmi HampsIMok
nmyaHcoHa (y OyJib-IKOMY BapiaHTi) J03BOJISIE 3aCTOCYBATH HE TiJIBKU TOHKI
nepxxaBku opieatoBHo H=0,2L (pucynok 1.4, B), ame i TakoXX MmapHipHE
3'emnanHs. KpiMm Toro, mpu BiZHOCHO JOBroMy HANpPSMKY JIOUIJIBHO MaTH
MOCaJIKy IMyaHCOHA 2 B JIeprkaBili 4 31 3HAYHUM 3a30poM Z (pucyHok 1.4, r).

Hanpsimua wactuna 1 3fiomuuka 3 (pucynok 1.4, 6 i T) Mmoxe OyTn
3aIoBHEHA Yy KOPiTHUM MartepianioM (IacTMacor abo JIETKUM CILIaBOM,
SKHW BOJIOJII€ BUCOKOKO CTIHKICTIO i aHTH()PHUKIIHHUMH BIACTUBOCTSIMH).
SKio sk HaNpSIMOK BUKOPUCTOBYETHbCS O€3MOCEpeHb0 3HOMHUK, TO BiH
NOBUHEH OyTH 3arapToBaHMM. AJie BiJIA€THCS TepeBara 3aCTOCYBAHHIO
3arapToBaHUX BCTaBOK (pucyHOK 1.4, B). Y cyMicHHX mITaMIiax mpobiema
HaNpsIMKY IYaHCOHIB BHPILIYETHCS JIETKO, TaK SIK IbOMY CIPHSIOTH iX
BITHOCHO MEHIIA JOBXHHA Ta XOpOIla HAaMpaBICHICTh BEPXHIX
BUIITOBXYBaviB. HanpsMok 1o 3OMHHKY 3aCTOCOBYIOTh B OCHOBHOMY IS
HEBEJIMKUX IIyaHCOHIB. BWHSATKOBO BHCOKOTOYHHMH HAmNpSMOK  CIiJ
3a0e3re4yBaTH JJisl ITyaHCOHIB i3 TBEPOTO CIUIaBY.
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Pucynok 1.5 - Koucrpykuis myaHcona giametpoM d<S 3 TelnecKOmYHAM HAMPSIMKOM
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JI71st 0COOJIMBO TSHKKHX YMOB POOOTH MyaHCOHa (3Bu4aiiHo mpu (d<S)
BUKOPHUCTOBYIOTh CIICHIaTbHUN TEIECKOIIIYHUI HAIMPSIMOK KOHCTPYKIIi 3
BKJIa[uIIaMu 2 3a0e3revye MOCTIHHHMN HampsIMOK ITyaHCOHa 3 TO BCiH
Horo MOBXKHMHI. Y AaHid KOHCTPYKLII MOXXKHa 3IiHCHIOBATH NMpPOOHBAHHS
OTBOPIB y HHU3bKOBYyINIENeBid cram miamerpom (0,5 — 0,6)S, a B
KOJILOPOBHUX MeTajgax Ta ix cmraBax miamerpom (0,3 — 0,4)8. Ilpm
BiZIMTOBIIHOMY KOHCTPYKTUBHOMY BHKOHAHHI AeTallei, pO3risacTbes 1110,
MOJKJIMBE TPUOWBAHHSA HE TUTBKH KPYTJIHX, aje 1 (pacoHHMX OTBOPIB 1
MpSIMOKYTHHX TMa3iB. He3Baxkaroun Ha CKIQOHICTh, JaHAa KOHCTPYKIIis
HIMPOKO PO3MOBCIOKEHA B TPOMHCIOBOCTI.

Pucynok 1.6 - KoHcTpyKuii MyaHCOHIB 3 Majol0 JOBXHHOIO pOOOYOT YaCTHHU JUIS
00pOOKH TOBCTOJIMCTOBOTO METAITY

CrilikicTh po00Y0i YaCTHHY ITyaHCOHA MOXKHA 3HAYHO ITiIBULIUTH B
pe3ynbTaTi CKOpPOYeHHS HOro JOBXKWHU (pucyHOK 1.6), mo IinkoM
JIOIMYCTUMO JUIsE JIPIOHOCEpIHHOrO BUPOOHMIITBA, KOJIM HE MOTPIOHI
OaraTopa3oBi neperouku. MiHiMalbHA JIOBKUHA POOOYOT YACTUHH CKJIAJIA€
S+h;. Ilr0 yMOBY MOXHa JOJepKYBaTH TINBKH MPU PYyXOMOMY 3HOMHUKY,
SIKMI TIPAITFOE BiJl IPY>KHUX €JIEMEHTIB.

1.2 Po3paxyHok e;1emeHTiB Ha MinHicTh no I'.JI. CkBopuosy [3]

3niticHioeThest (TIpU HEOOXITHOCTI) Ha TMOJOBXKHIM BWUTHH (HA
YCTaJICHICTh) 1 HA CTUCK.

CriiikicTh IyaHCOHA Ha PoOOYiil AUIBHUII JOBXKUHOKO |1 (prcyHOK
1.1) ryOuThcsl Ipy BUHUKHEHHI IDIACTHYHOI Ta MpyXHOI Aedopmarii abo
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Bil pyHHYBaHHS B IIONEpeYHOMY HampsAMKy. IIpm pospaxyHkax cimif
PO3PI3HITH ITyaHCOHW 3 HE HANPSMIICHOIO pOoO0OYOI0 YACTHHOIO (BiTHHIIA)
Ta 3 HampasjeHow. [lepuri myaHCOHH 1HOAI MEpPEeBIpsIIOTH Ha CTIMKICTH 3a
dopmynoro Efinepa.

r* E-l,

p =2 = mn
eman (- ﬂa)z (1.1)

ne E — Moy py»HOCTI IepIioro poay,

E = 2,2-10° krc/em? = 2,2-10° MI1a;

Imin— MOMEHT iHEpIIii BiTHOCHO LIEHTPAILHUX OCEH, cM?;

1L — Koe]illieHT HaBeAECHOI MOBXKHUHH, SKHA TNPHUAMAETHCS IS
po3paxyHkiB gopiBHioe 0,7 (poOoduy MiNBHHUIO MyaHCOHa aiamerpoM d
PO3TISAAANN K CTepXKeHb MOCTIHHOTO Tepepily 3 OAHWM 3aKPiIUICHUM
JKOPCTKO KiHIIEM, a APYTHA Tia 3ycwinisaMm 3pisy P 3armmOmroerscs B
MaTepiaj, o MTAMITYEThCS, IIPU I[bOMY MOXJIMBO HE3HAYHUH 3CYB KiHIISI B
HANPSMKY, IePICHAUKYIISIPHOMY OCI ITyaHCOHA);

L1 - moBkrHA poOOYO0T NITHHUII ITyaHCOHA ITOCTIHHOTO IMepepizy, CM.

I3 ypaxyBaHHsM TOTO, 1110 1151 (hopMyJia JifiCHa B YMOBax CTaTUYHOTO
HABAaHTAXKEHHS, BBOAMMO KOe(illi€eHT IWHAMIYHOCTI 1 (IIOTpaBOYHUI
Koe(]ili€HT) CTOCOBHO JI0 KPUBOIIMITHUX TPECIB:

2
7B, (1.2)

p o= B i
Oy (e A

Arne HalOIBII PO3MOBCIOKEHUM JUISl IIyaHCOHIB € PO3PaxyHOK Ha
CTHCK Ta yCTAJIECHICTh BUXOISYM 3 YMOBH MIIIHOCTI:

pom < p()on; (13)

ne Puw — milicHe TUTOME 3yCHJUIS HAa CTHCK, SIKE MPUXOJUTHCS Ha
OJIMHHMIIIO TUTOLIi poOOY0i YaCTHHH ITyaHCOHa,

— 0
p()l-tc -

ymoe
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P, — motpibre 3ycwmisa 3pi3y (mpoOuBaHHS, BHpI3KH), Krc; ado H,
kH.

Fymos — YMOBHA TITOIIA KOHTAKTy poOOYOro TOPIS ITyaHCOHA 3
MarepiajoMm, IO ITaMITYEThCs, B IPOLEC] pi3aHHs, CM;

Pron — AOMyCTHME TMHTOME 3yCHUISI HA CTUCK Ta yCTaJeHICTb 3
ypaxyBaHHSM yJITapHOTO HaBaHTaKEHHS (IIJ151 KPUBOIIAITHUX TIPECIB).

p()on = qD[O-l,m ] ’

(¢ — KoeiIieHT 3HMWKEHHS JOITyCTUMOTO HAIPYKESHHS;

[6c:] - momycTuMe HampyXeHHsT Ha CTHCK JUIsi 3arapTOBaHOTO
IyaHCOHA, KI'c/cM2,

JIy1sl yaHCOHIB TMOJIETIIEHUX KOHCTPYKIIiH, MOMIOHO HABEJACHUM Ha
pucynky 1.1, ski BHKOHaHi 3 BHCOKOByTJeueBoi crami (tumy Y10A)
npuiiMaeThes [Ge] = 14000 krc/cm?, a 3 Bucokoneroparoi (tumy XI2M i
9XC) - [o«] = 18000krc/cmM? Jlns MacHMBHUX IIyaHCOHIB 3
BHCOKOBYIJIELIEBOI ~ CTali npHiiMaeThess [Ge]= 16000 krc/em?, i3
BHCOKOJIETOBaHOI cTal [Ger] = 20000 Kre/cm?, mo opieHTOBHO BiAmoBimae
MEX1 TPYXKHOCTI Gupyxn BKAa3aHUX CTajJed B 3araproBaHoMmy crasi. [Ipm
po3paxyHKy 3a hopmyrnamu (1.1) 1 (1.2) 3a noBxkuHy 11 IPUIMaIOTh TIUTEKA
BIJIbHO BHCTYMAIOUy YacTHHY INyaHcoHa (auB pucyHok 1.2 i 13, a). [Ipu
nepeBipiii 3a Qopmynoro (1.3) He BpaxoBYEThCS HOBXKHHA ITyaHCOHA
(He3aexHO BiJl KOHCTPYKIIIi ITyaHCOHA 1 HOTO HANPSMKY 10 3OMHHKY).

OChOBHII MOMEHT 1HEPIIil BIIHOCHO I[EHTPAJILHUX OCEH BH3HAYAEMO
3a popmymnamu:

2
st Kpyriioro mepepisy: | . = ”62 ~0.05d*
. b-h®
JUIs IPSMOKYTHOTO riepepisy: |, = o

ne d — niametp pob6o40i YaCTUHM IIyaHCOHA, CM;

b i h — mMenmmii Ta OinbIIMi GOKK MPIMOKYTHOTO Tepepizy pooouoi
YaCTUHH MTyaHCOHA, CM.

KoedinienT quHaMiqHOCTI A7 YHIBEpCAIbHUX KPUBOLIMITHUX TPECIB
npuimMaeThes Ny = 2..3.
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KoediuieHT 3HMKEHHS (p TOMyIICHOTO HANpy>KEHHs 3aJIe)KUTh Bij

. oou-l
Mmarepialy Ta THYYKOCTI ,u L

, e imin — pajiyc iHepiii, y 3araJibHOMY

BUIIAAKY

imin == (14)

B KOHKpETHOMY BHIIAJIKy — JIJIsl KPYTJIOTo Tiepepi3y imin = 0.25d.

. . . ool
3anexHicTh KoedilieHTa ¢ BiJ YMOB THYYKOCTI ,u L HaBeneHa

min

HMKYC!:

Tabmurs 1.1 - 3anexHicTh Koedilli€eHTa @ Bii yMOB THYYKOCTI

u-l Ho4 | binbmie | binemie | binbme | Binmeme | Binbiie
i 4108 |8mol12 (12 m016 |16 1023 | 23 1o 30
o) 1 0,8 0,7 0,72 0,65 0,6

Jiiss Kpyrux KOHTYpiB mmioma Fyyes KOHTakTy poOOYOrO TOPIS
MyaHCcOHa 3 MarepialoM, M0 INTaMIIyEThCH, Yy TMpoleci pi3aHHs
BU3HAYAETHCS 3a (POPMYJIAMH ITPU BiTHOIICHHSX:

S
1) B >1, ne S — TOBIIMHA METaITy, IO IITAMITY€EThCS,

ToOTo BOHA JIOPIBHIOE TMOBHIN IUIONII Tepepidy pobodoi YacTHHU
IyaHCoHa JiamMeTpom d:

2) E<1
D

_z-d® _7z-(d—S)2
ymoe 4 4 )
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_7-S-(2-d-5)
yyos 4 !
TOOTO BUXOIMMO 3 TOTO, IO IIUPHUHA MOSICKA HAa MaTepiaii Mij MyaHCOHOM
(mmprHa SACKpaBO BHUPKECHOI KOHTAKTHOI ITOBEPXHi) OPIEHTOBHO
JTIOPIBHIOE.

B 3o0mi, sika mpuisirae A0 ONHMCKYydYOro TMOSCKY, IYaHCOH TaKOX
KOHTAaKTy€ 3 MarepiajgoM, 06e3 MOMITHOro ciimy. OCKIIbKU 3YCHIDIA, SIKE
CIIPUAMAEThCS IMyaHCOHOM B I 30HI, He3HadHe, TO il IUIOMAa B
pO3paxyHKax He BpaxoOBYeThCs. JlaHe AOMyIIEHHs MPUBOAUTH IO NIESKOTO
3HIKCHHS TIMTOMOTO 3YCHIUIS B 30HI 30CEPE/KCHHST HABAHTAXKCHHS, 1[0 €
PE3epBOM IS TiABUINEHHS MIITHOCTI pOO0Y0i KPOMKH ITyaHCOHA.

abo

(1.5)

. . . . S
st He KpyTuX KOHTYPiB MPUIAMAIOTh: TIPH BiTHOIICHHI 3 >1(ne B
— po3Mmip MeHIOro OOKYy Tmepepisy po0o4Yoi 4YacTHMHU IyaHCOHA),
., . . . . S
Fymos=Fuepep (MMOBHI# mUIOMIII TIEpEPi3y pOOOUYOT YACTHHU) 1 IPH B <1 moury

Fymos KOHTaKTHOI TOBEPXHI MDK TOpIIEM IIyaHCOHa 1 MarepiasioMm, M0
MTaMIIy€TbCA, HaOMKEHa BEJIWYMHA SIKa 3aICKUTh BiI[ KOHTAKTHOI'O
nosicka mupunoto 0,5S.

Mesxka 3actocyBaHHs (Gopmyiu Eiepa oOMeXyeTbCsl BiJHOCHOIO
JOBXKHUHOIO pPO0OYOT YACTUHM MYaHCOHA, sIKa BHPAXKAETBCS Uepe3

. 3 .
THYUYKICTb CTEPXKHS L . 'paHnuHy BeJIMUMHY OCTAaHHBOI BU3HAYAIOTh,

min
BUKOpucTOBYtour (opmyny Einepa. Ilicis mifcTaHOBKM 3HAYEHHS imin B
¢dopmyiny (1.1) i ninumo Ha F, oTpumaemo:

PKp (cm) —

F

7*-E
2
pely

Imin

2 ganpyxenns Gxp CTUCKY TIPH KPUTUIHOMY HAaBaHTAKEHHI.
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B z*-E
em(kp) — ;. N2
pely
i

Omxe MOXHA 3aUcatl o, =0

min
Kputndne HampyXeHHS TpPUAMAETbCI PpIBHAM IS CTaJieil:
2
BUCOKOBYIJIIIeBUX 3araproBanux (tunmy Y10A) — 19000 xrc/cm?,
Bucokoneroanux (tumy XI2M i 9XC) — 24000 krc/cm?. mig BUMO Bigomi
BEITMIMHH B OCTAHHINM BHpa3 1 BAKOHAEMO BiIITOBIIHI ii:

6
a) u1st BUCOKOByTIeneBoi cram 19000 = M ,
uely
imin
. u-l 9.87-2.2-10° )
3BIIKH — = R 34,
in 19000
6
0) 171 BUCOKOJIETOBAHOI CTali u L = 9.87-22-10 ~30;
min 24000
,u'll

Konu rHydYKicTh CTEpXKHS MEHILE OTPUMAaHUX BenuuuH (34

min
a6o 30), To ¢opmynu Einepa (1.1) i (1.2) 3actocoByBaTH He MOXHaA. Y
[IbOMY BHIIAJIKy PO3PaxyHOK BeIeThCs 3a popmysioro (1.3).

Tak sk BiIHOCHO TOHKi MyaHCOHM BHUKOHYIOTH 3 MOTOBIICHHSIM B
HepoOouiil yacTWHiI, TO OUIBIIICTH IX PO3PaxOBYIOTh HE Ha TOJOBXKHIN
BUTHH, a HA CTUCK. 3a LI€I0 K CXEMOIO MEPEBIPSAIOTH IIYaHCOHH 3 JOBIOIO
po0oOYOI0 4YacTHHOIO ii MMOCTIHHOrO Tepepidy, KOMM BOHU HaAIHHO
HarnpagsJieHi (Hampukiaa, TuB pUcyHOK 1.5). Takum 4MHOM, Ha TPaKTHII
MIyaHCOHH IEPEBIpsIIOTh MEPEBAXKHO HA CTUCK 1 yCTaJIEHICTh 32 HOpMYIIOI0
(1.3) i TIBKM B OCOOIMBUX BUIIAJKaX Ha MOJOBXKHII BUTHH 32 (OpMYIaMu
(1.1) i (1.2). IlyaHcoHH 3 HAIPABICHOK YaCTHHOIO PO3PAXOBYIOTH TLIBKU
Ha CTUCK 6€3 pO3PaxyHKY @, TOOTO Pon = Q[Ccr].

Mpuknax 1. Yu nomyckaerbess HaBaHTaxyBatu 3ycwuisim P.=5000
KIC MyaHCOH JiaMeTpoM ¢ 0=6 MM 3 JOBKHHOI poOouoi minbHUII |1=22
MM, SIKHH HE OCHALICHUH cHeuialbHUM HampsMKOM. Matepian myaHcoHa
ctanb X12M [oer]= 200 krc/MM2. ToBIMHA MaTepiaily, UIO MITAMITY€EThCS,
S=5,3 mmM.

Pimenns:
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u-ly 0.7-22
i, 0.25-6
omke, popmyna Eiinepa He3actocoBHa. [lepeBipky mpoBomumo 3a
(hopMYIIOI0 Prcu<Pron;
F. = ﬁ-S-(ZA;d -9S) _ 7Z'~5.3~(i'6—5.3) ~27.9 i’

~10.3; 10,3<34;

5000
Pan =579

Pron = (p[GCT]; Inpu A Il =10.3 (P:075,

~180 xec! mm’;

p,,, =0,75-200=150 xec/mm’.
Tak sx 180>150 krc/mMM?% TO MyaHCOH i3 3aJaHUMH IapaMETPaAMH

HENOCTATHHO MILHUHN.

Hpuknan 2. IlepeBipyMO  MIIHICTH IyaHCOHA B  JIBOX
KOHCTPYKTHBHUX BHKOHAHHAX: 0€3 HANpPSIMKy 1 3 HAOPSMKOM HpPH TaKHUX
mannx: d=4mm =04 cm; S=4 mMm= 0,4 cM; |1 =50 mm = 0,5 cm.

Marepian nmyancona cranb X12M, ¢, = 34 kre/mm?. O61aHaHHS —
KPHUBOLLIUIHUIA TIPEC, N = 2; [6er]=200 kre/mm?

Pimenns 1. be3 HanpsMKy po6040i 4YaCTUHH JOBKUHOO |1

gl 0.7-50

= ~ 35; 35>30.
0.25-d 0.25-4

3actocoByemo hopmyiy (1.2):

72 -E-l, 487-22.10°-0.05-0.4*

b _ =1140
Kkp(Our) 77@‘(;”"1)2 2.0.49.25 Kec

[otpiOue 3ycumns 3pi3y P = 1.25-w-4.4-34=2130 xrc.

Tak sik 1140 krc < 2130 krc, TO JaHWW IMyaHCOH 0e3 HANpPSIMKY
po00Y0T YaCTUHM HEAOCTATHHO MIIHMH, TaK SIK B MPOLECi HABaHTAKEHHS
3ycmiuisiM Pe; = 2130 krc BiH Oyae BUTHMHATHCH, IO TIPUBEAE IO HOTO
pyiHyBaHHsI.

Pimenns 2.
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I3 HamiifHO HANMpaBIEHOI YAaCTHHOIO: PO3PAaXyHOK BENEThCS 3a
dopmynoro (1.3). Jlomymene NUTOME 3yCUILIA Pron = [Ger] = 200 Kre/mMm2,

Tak 5K E =110
D

_71'-d2 _7Z'~42

Fu = = =12.56 mm’;
" 4 4
p,, _ 2130 =170 kec | mm?;
" 12.56

p,,.<P,,,@70<200 kec! mm?);

TakuMm 4MHOM, TP BUCOKOTOYHOMY HANpPSIMKY MILHICTH 33/laHOTO
MyaHCOHA MIJIKOM J0CTaTHs (IIPpY BIAHOCHO KOPOTKi#l MinbHUII i, BiH Oy1e
HaAiiHUM 1 0e3 HanpsaMKy). Ha mpakTuii BiIoMo 3aCTOCYBaHHS MTyaHCOHIB
U1 IPOOMBAHHS OTBOPIB B METAIl 3 G¢p = 34 KI'c/MM?, 110 1 B CEPEIHBOMY

. . ) . S ..
BIAIOBIAA€ HU3BKOBYIVICLIEBUM CTAJISIM IIPU B1JIHOIIEHHI] 521. Axe ix
CTIWKICTh HEBUCOKA.

Mpuknan 3. Yn MOXKIUBO MpoOuUTH OTBip mepepizom 20x60 MM B
mertani S=30 krc/Mm? myaHcoHamu, BUKOHaHMMH 3 ctaneit Y 10A ta 9XC i3
JOBKHUHOKO pobouoi yactuu (6e3 aepikaku) |1 = 70mm?

[Ger]vioa = 160 kre/MM2, [Ger]oxc = 200 kre/Mm?2,

Pimenns.
P,=1.25-(20-2+60-2)-30-38 =228000 xec
u-l _07.7_07.7 077 <28
i J 2.6° 1.73
F \/12-6-2
npu 'u—ll =2.8 ¢ = 1,0; oTKE Pron=[0Ccr]-

min

Tax 5K S = 20 >1, ro F=20-60=1200 mm?.
B 30



19

Hnst MTyaHCOHA 31 craii YI10A
228000 ) . N .
Poem =W=190 Kec | Mm”, OCKUTBKH Pron<pPucr, TO JAHUH MyaHCOH 3i

ctani Y10A He miIxonuTs.

s myancona 3i craimi 9XC prp<pron-

Omxe, myancoH 31 crtami 9XC minmkoM TOpUAATHUN A 3a7aHoi
omepairii.

JonylieHe HaBaHTaKCHHA HAa HIX — MYaHCOH NPH OAHOOIYHOMY
BiJjpi3aHHI MaTepially MmapajelbHHUMU PDKYYMMH KPOMKaMH MOXke OyTh
BU3HaYEHE TaKoX 3a (popmyioro (1.3).

YMOBHA HMIMpPHHA KOHTAKTHOTO MOSCKa MiK HOXKEM Ta Marepiajiom,
IO INTAMITYEThCS, TMPH 0e33a30pHil pi3lli NPUAMAETBCS OPIEHTOBHO
piBHOMO 0,4S.

Hpuxman 4. Yu MokHA Bipi3aTH MPSIMONTIHIHHAM HOXKEM 3aTOTOBKY
31 CTaNBbHOTO IMCTa TOBIIMHOK S = 100 MM mpu G = 42 Krce/mMm?,
Martepian Hoxa — ctanb Y 10A. 3a mmpuHy piza NpUiAMaeMo OJUHHIIIO
noBxuaK (B = 1). pron=[0ecr]: = 160 kre/mm?.

Pimenns:

P, =1.25-100-1-42 =5250 «ec;
5250

= ~131 xec ! mm?

" 100-0.4

Tax SIK Pup < Pron, TO Pi3Ka 3arOTOBOK 13 CTATBHOTO JIUCTA TOBIIHHOKO
S =100 MM Ha HOXHIIAX 200 B CIEIiaIbHOMY IIITaMIIi MOJIHBA.

st HopManibHOT poOOTH TTyaHCOHA, OKPIM BHKJIAJIGHOTO, HEOOX1HO
MaTH HafiiHy omopy. DyHKIIT OCTaHHBROI MOXKEe HecTH IuMTa OJioka abo
crierfianpHa MmigkiIanka (Hampukian, auB. pucyHku 1.5 — 1.6). Kpurepiem
TOTO YM IHIIOrO BapiaHTa € BEJIMYMHA MUTOMOTO 3yCcHiulsi (Ha 3MHUHAHHS),
sIK€ TIPUXOJAUTHCS Ha OJUHUILIO TUIOII, IKY BU3HAYAIOTh 33 (hOPMYJIOH0:

— — 0
o-zM _pdcn _F’
ne P, — noTpibue 3ycninist 1uis npoOMBaHHS (BUPI3KH), KTC,
P — mwioma ronosku (6ypra) myaHcoHa, MM,

[Ipu He3araproBaHiil mumTi O10Ka (3a3BUYAl BEPXHiii), IKIIO
p,, <10 kec/ mm®,TO  MOXHa mpamoBaTH 0€3 IIKIAAKH, a TpH

p,, >10 xec/ mm® Heobxinna nixknanka. OTxke, He TePMOOOPOOCIEH MIIATH
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Onoka (cranpHi 200 YaByHHI BiUIMBKM) BUTPUMYIOTH HANpYXEeHHS [Ger| 10
10 xre/mm?,

1.3 Po3paxyHok nyaHcoHiB Ha MiifHicTb o B.I1. PomanoBcskomy

B.II. PomaHOBCBKMII HIpPONOHYE pO3paXxOBYBaTU IIyaHCOHM Ha
HAIPYKEHHS 3IM'ATTS Gay < [Gsy]

Gxu = % S [O-:tu] (17)

Ha HaIIPY>XEHHS CTUCKY

G(fm = % S [O-cm] (18)

Ha MaKCUMAaJIbHO JIONyCTUMY JOBXUHY IIyaHCOHA

(1.9)

ne P, — 3ycwns npobusku otBOpy, kre (H);
F — onopHa oBepXHS TOJIOBKH ITyaHCOHA, MM
f — moma po6ouoi YacTUHY MyaHCOHA, MMZ;
E — Moayns mpyxkHocTi nepmoro poxy, E = 2.2:10° krc/em?® =
2.2-10° MIla;
J — MOMeHT iHepLii BiTHOCHO LIEHTpaIbHKUX OCeif, MM*;
n — xoedimient Oesmeku (s cupoi crami N = 4-5, a s
3arapToBaHoi ctaii N = 2-3).
Ockinbku npuban3Ho 95% BCiX TOHKUX MPOOUBHUX ITyaHCOHIB, JUJIS
SKUX JIOIUTBHO BHWKOHYBAaTH TOJIOHI pPO3paXxyHKH, MAalTh KPYTIui

MIOTIEPEYHUH Tepepi3, TO MOKIMBO BUKOPUCTOBYBATH NIPOCTy (popMyiy

2.
1

(1.10)
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AR @

b2

a) 0)

Pucynok 1.7 - Cxema po3paxyHKy IIyaHCOHA Ha TIOIOBXKHI BUTHH
[TyancoH kpyriioro nepepisy 6e3 HanpsaMky (puc. 1.7 a):
d 2

JP,

[Tyancon Oyap-skoro npodiiro 6e3 HapsIMKy

| <135 \/z (1.12)
P()

[TyaHcoH KpyrIiioro nepepisy 3 HarpsiMkoM (puc. 15 6):
d 2

JP,

[TyancoH Oyap-aK0oro mpogiiro 3 HaNPSIMKOM

| <380 \/z (1.14)
P{)

3Ha4yHO ONBII 3pYYHHMM, YUM HaBiTh CHPOILICHUH PO3PaXyHOK IO
panime npuBeaeHoi ¢opmyiau € rpadiuHe pimeHHs. MakcuMalbHO
JIONYCTUMY JIOBKUHY TyaHCOHA |max MOXKJIMBO BH3HAYUTH 3a JIOTIOMOTOIO
HOMoOTrpamu puc. 1.8.

[Ipomeni HOMOrpaMu, HaNpaBJIeHi IMiJ KyTOM BiANOBiIAIOTh TOBILUHI
mramnyemoro matepiana S. Kpusi 7inii, BiamoBimaioTh mpoOuBaeMuM
niametpom d, ogeprkaHi 3 KyOidHUX TinepOoI.

1 <30 (1.11)

<85

(1.13)
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Pucynoxk 1.8 - BusHaueHHSI MaKCUMAaJIbHO JOMYCTHMOI JOBXKHUHH ITyaHCOHIB

[puknan 5. B M'skiii craii 3 Hanpy>KeHHAM Ha 3pi3 Gsp = 25 Kr/MM? i
ToBIIKHOI 0.9 MM HeoOXinHO npodutn otBip d = 3.5MM. JlocTaTHs 4u Hi
JUTS 1IBOTO JTOB)KUHA TyaHcoHa | = 60mMm?

Ha pucynky 1.8 Ha nmiBiit BepTHUKaIbHIN OCi (OpUHATI) pPO3TAIIOBaHi
3HAYEHHS Gsp. [ Opu30oHTaIBHA (abciyica) IpoBeeHa BIIPABO BiJl 3HAUYCHHS
Gyp = 25 (A1), nae Ha npsamiii S = 0.9 MM mepmry mykaHy TOuky Bu;
BEpPTHKAllb, TPOBEIEHA Bix i€l TOYKM Ha KpuBYy JiHit0 (1=3.5MM, nae
Ipyry mykany Touky Ci i fgami 1Mo TOpU3OHTali BOPABO HaHOimbLIy
nonycrumy nosxuny 80 mm (D).

TakuM 4YHHOM, OE€3yMOBHO MOJJIMBO 3aCTOCYBAaTH HOPMaJbHY
JOBXHHY 60 MM.

Opuknag 6. B TBepmiii MUCTOBIH NaTyHI 3 HanpyXEHHSIM Ha 3pi3
G3p=35Kr/MM?, TOBIIMHOIO S = 1.2MM HE0OXinHO npobut oTBip d = 3MM.
MoxHa 4YM Hi BHIFOTOBUTH iX JiaMeTpoM 3 MM II0 BCIH JIOBXKHHI,
3aCTOCYBaTH HOPMAIbHY JIOBKWHY ITyaHCOHIB, piBHY 60 MM, abo ix ciix
BUTOTOBUTH CTYIIHYaTUMHU 3rifHo 3 puc. 1.1 a?
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TproXkpaTHe TIpHBEIEHHS NEPHEHANKYISPIB, SK ONHCAHO B
HONepeTHHOMY TPUKIAMdi, TIPH BKA3aHWX TYT BEJIMYMHAX IIPUBENE 4epes
3aMKHYTUH KOHTYp A2-B2-C>-D; 1o MakcumanibHO AOMYCTHMOI JOBXKUHH
nyaHcoHa 46 MM. ToMy TyT MOKJIHBO 3aCTOCYBAaHHS TUIBKM CTYIIHUATOTO
myancoHa. Ciix 3aCTOCOBYBaTH SIK MO)KHA OiTbIIE KOPOTKUX ITYaHCOHIB,
aie He ciij 3a0yBaTH, IO 3aHAATO YKOPOYEHI MyaHCOHH YTPYIHSIOTH
HACTpOMKYy mnpeca. JloBkHHA TyaHCOHiB, piBHa 60 MM, B OUIBIIOCTI
BUMAAKIB € HOPMAIBHOK JOBXHHOIO, OUTBIIY MJOBXHHY ITyaHCOHIB
HEOOXiTHO 3aCTOCOBYBATH TiLIPKU B THX BHIAJIKaX, KOJIH 1€ HEOOX1THO.

1.4 Po3paxyHok nmyaHcoHiB Ha MiiHicTb mo JI.I. Pyamany

Pynman JLI. pekoMeHay€e po3paxoByBaTy MyaHCOHU HAa HAIPYKEHHS
3IM'ATTS YHNOPHOI TOBEPXHI TOJIOBKM ITyaHCOHA, TaKOX Ha CTUCK i
MPOJOJIbHUIM BUTMH CaMOrO0 IIyaHCOHA B HaWMEHIIOMY Tepepisi.
Hanpyxennst 3iM'sTTd Osv (MIla) moBepxHI ToOMOBKM BH3HAYa€EMO IO
dopmyi (1.7). SAxmo osy, > 100Mma, To myaHCOH CHiJ YIHPATH TOJIOBKOIO
B CTaJIbHY 3arapTOBaHy MiJKIAIKY IJTUTH.

IlepeBipky Ha ctuck JLI. Pynmam pexomeHIye BHKOHYBaTH 3
ypaxyBaHHSM IPOJOJBHOTO BHUTHWHY Y HACTYNHIH ITOCTIIOBHOCTI. 3
NOYaTKy BH3HAYAEMO KOE(DIIIEHT ¢ TOHWKEHHS  JIOIMYCTHMOTO
HAINpy>KeHHSI Gcr, SKAH 3QJICKUTH BiJ] YMOBHOI T'HYYKOCTI IyaHCOHa i
BPaxOBYIOUHII MOKIIMBY yTpaTy piBHOBAar IyaHCOHA.

JlJis myaHCOHIB KpyIJIoro mnepepizy el KoedillieHT 3aleKuTh Bij
napaMerpa:

u=28 (1.15)

ne hn — noBkKrHA poOOYOT YaCTHHU MyaHCOHA;
dn — miameTp po6OYOI YACTHHH ITyaHCOHA.

Tabnurs 1.2 — 3HAUEHHS ¢ Bl 1

L To 4 Binemre | Binpme | Butesire | Binbmie Busire
41108 8m012 (121016 (16 no23 | 23 no 30

[0 1 0,8 0,75 0,72 0,65 0,6
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[ myaHCOHIB He KpYTJIOro Mepepidy | BU3HaYaeMo Mo GpopmyIi

OJmf%ﬁ (L16)

ﬂ:T

ne Fpas — II0IIa Iepepizy po6odoi 4aCTUHY ITyaHCOHa, MM,
J — MOMeHT iHepUii BiJHOCHO LIEHTPaIbHKUX OCeii, MM,
Jaui 3saxonumMo F — mtony KOHTakTy poOOYOoro TOpIs MyaHCOHA 3
mITaMiyeMuM marepianom (puc. 1.9).

P

L3
N\

Pucynok 1.9 - Cxema KOHTaKTy IyaHCOHA 3 MaTepialoM

T
Fo=78:(2:d,-9)

SIkio niametp npoduBaemoro otBopy d = S 10 Fy = Fpes. Skmo d > S
TO TUI0MA Fy TOPIBHIOE TUIONII KITBIIEBOTO MOSCKA IUPUHOKO ax (pHc. 1.9).

MuprHa ax KiTBIEBOTO MOSCKA 3aJeKUTh Bix BigHomeHHS dn/S,
BEJIMYMHU 3a30PY 1 HASBHOCTI HUKHBOTO TIPWKUMY, SIKHI 3a0e3redye npu
JOCTaTHBOMY NHUTOMOMY 3YCHJUIIO KOHTaKT IO BCili MOBEpXHI TOPLSA
nmyaHCOHa. 3HAYEHHS a, 3HaX0oAuMo 1o Tadi. 1.3
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Tabmuna 1.3 - [ani a1 BU3HAYEHHS HIMPUHHU KIJbIIEBOI'O IOSICKa
KOHTAKTY ITyaHCOHA 3 BiTIXOZ0M IpY IPOOWBaHHI OTBOPIB.

dn/S aw/dn mpu BiHOCHOMY 3a30pi
0.2-0.15 | 0.15-0.05 | 0.05-0.01 | 0.01-0.005
Binpme 0.8 1o 0,35 0,40 0,45 0,50
1.2

» 1.2 »2.0 0,30 0,35 0,40 0,45
» 2.0 »5.0 0,25 0,30 0,35 0,40
» 5.0 »10.0 0,20 0,25 0,30 0,35
» 10.0 »20.0 0,15 0,20 0,25 0,30
»20.0 0,10 0,15 0,20 0,25
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