Camocriiina po6ota 3a Temoro 10

Tema: 3arajbHi BiIOMOCTI PO riIponpuBox TA IiIpaBJIiuHi
MAaIIMHA
3micToBuit Mmoay.as 2 “ I'inpo- Ta nHeBMONIpUBOAMN”

CamocriiiHO omparoBatu Matepian 3a temoro 10 [1], mpoBecTn po3paxyHOK
TJIpONpUBOAY POTOPIB IUTyra, 3TiJHO MPHBEIEHOTO alroOpuTMy, Ta BUOpaTH
HeoOXi/He TiJpaBiiuyHe oOnagHaHHsS. BuximHi naHi mpuiMaroTbes 3TiAHO BapiaHTIB

(Homep BapianTy BHOHMpaeThCs IO OCTaHHIM IUpPl HOMEpa 3alTiKOBOI KHUKKH,

Ta6muis 1).

1. Po3paxyHok napamMeTpiB, BUOIp i TeXHiYHA XapaKTepUCTHKA TiIpoMoTOpa
['iapomoTopH 11€ T1APOIBUTYHH 0OEPTOBOI Jii.
Ski11o 3rigHO 3aBAaHHA B poOOTI Tpeba po3poOUTH T1APONPUBOJ 0OEPTOBOT J1i, TO
CTYJI€HTOM BUKOHYIOTBCSI pO3paxyHKH 1 mia0Ip T1IpoMOTOpa.
['inpomoTop migOupaeTbcs 3a JBOMAa OCHOBHUMH IapaMETpPaMU: KPYTSUOMY
MOMEHTY Ha BaJly riJIpoMoTopa, M Kp 1 4acToTi o0epTaHHs Bajia T1IpoMOTOpa, n.

[Tinbupaerbes rigpoMoTop 3a aogatkamu [, €, XK, a floro TexHiyHi mapameTpu

MMOJAI0ThECA B TaOmumi 1.

Tabmuug 1 - TexHIYHI mapaMeTpu TiIpoMoTOpa
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3HaxoAMMO MiHIMaJIbHY 1 MAKCUMaJIbHY BUTPATY T1JIpOMOTOPA 32 POPMYJIaMHU:
min
QZM - nmin ) qO ! (l)
max
QZM _ nmax ) qO ! (2)

e N miny N max - MiHIMaJIbHA 1 MAaKCHMaJIbHA YacTOTa 0OepTaHHS Baja IriipoMOTOopa,

MPUHAMAETHCS 3T1THO 3aBIaHHS,
Jo - poOoumit 06’ €M rigpoMoTOpa, IPUHMAETHCS 3 TAOIHIT 1.



3HaxXoAMMO Tiepenaj TUCKY Ha T1ApOMOTOpi 32 GopMyIIioio

2-m-M,,
PZM:—’ (3)
n. 'qo

ne M, - KpyTsSuMii MOMEHT Ha Bally IiJpOMOTOpa, IPUHMA€EThCS 3T1IHO 3aBAAHHS;
Ny - Mexaniyauit K.K.JI. rizpomoTtopa, nmpuiiMaerbcs 3 Tadmuill 1;
Jo - poOouwmii 00’€M rigPOMOTOpA, IPUHUMAETHCS 3 Ta0wMII 1.

2. Bubip esiemeHTIB rizipoanapatypu i o0rpyHTYBaHHA ii NPU3HAYEHHA

Jlo rigpoanapaTypu BIJHOCATBCS: Apoceni, (PUIBTPHU, KiIamaHW, PO3IMOAIIbHHKH,
JUIBHUKH MTOTOKY, TIAPO3aMKH 1 1HIIE.

[Ipu BuHOOpP1 eneMeHTIB TiApoamaparypu HEOOXITHO 3a0e3MeUUTH JOTPUMAHHS
YMOBU — TPOITYCKHA 3/IaTHICTb KOXXHOTO €JIEMEHTa TiJpoamnaparypu IMOBUHHA OYyTU
OUIBLIOI0 BUTPATH PIAMHU TiApoMoTopa, TOOTO Q> Qy, @ TAKOXK HOMIHAJIBHUN THUCK
noBMHEH OyTH OLIBIIMM TMepenajgy THUCKY Ha TiApoABUryHi, ToOTO P, > AP,
BpaxoByroun 111 yMOBH 3a J0JaTKOM 3 MiJOMPAEMO €JIEMEHTH Tiapoamnaparypu 1
TEXHIYHI MapaMeTpH iX BHOCUMO B TaOIHITIO 2.

Tabmuug 2 - TexHIYHI NapaMeTpu Tigpoanaparypu

Howminannanit HowminannHaa IMepeman
Maca,
Hassa Tun THCK, Pow, Butpata, Quoy, | THCKY, AP,
3 KT
MIla 7/xB (M°/C) MIla

Jani B poO0OTI OOIPYHTOBYETHCS (ONMUCYETHCS) MPU3HAYEHHS KOKHOTO 3 €JIEMEHTIB
T1APONPUBOLTY.

3. Po3paxyHok apocens

Po3paxyHok apocenst Ha BIAMIHY BiJ] IHIIINX €JI€MEHTIB, BUKOHYETHCS B 3B’ SI3KY 3 THM,
10 JpoceieM 0e3MOCePeIHbO PETYIIOETHCS BUTPATH PITUHU B T1IAPOCUCTEMI 1
BCTAHOBITIOETHCS MEBHUH 3B 30K MK TMEPETaioM TUCKY JI0 1 TICIs APOCeis Ta
BUTPATOIO PIJIUHH.

JliaMmeTp IpOCEIIBHOTO OTBOPY 3HAXOIUTHCS 32 (POPMYIIO0



4.
d = Q;p , (4)
w-m |—-AP
yo,

ne  Qu,— BUTpaTa piluHU (IPOITyCKHA 3aTHICTh JIpOCEN), IPUIMAEThCA K paHille
supaxyBana Quy nin= Quo mins 800 Qup mar = Quomar (THE. mimpO3ALN 1);

1 — koediuient putpatu 0,4...0,8;

Ap — BTpaTH TUCKY, IUB. JTOAATOK 3;

p — TYCTHHA poO0YO0i piTuHU, AUB. JOAATOK JI.

TakuM 4uHOM, JUUIS 3a0€3MIeUeHHs] HEOOX1JHOI TEXHOJIOTTYHOT IIBUIKOCTI
BUX1JIHOI JIATIKU Y BUOPAHOMY CTaHJAApPTHOMY Jpoceili Mae OyTH BCTAaHOBJIEHUM OTBIp 3
JiaMeTpoM, IO BIATIOBia€ BUPAaxXyBaHOMY BHIIIC.

4. TinpaBaiuHuil po3paxyHOK TiApoJiHii

["ippaBaiyHU pO3paxyHOK TAPOJIIHIN MOJIATae B 3HAXOIKEHHI JllaMeTpa
TpyOONPOBOAIB, MIBUAKOCTI pyXy PiAMHM 1 BTPAT TUCKY B HUX.
HiameTp TpyOOIIPOBO/IiB 3HAXOIUTHCA 32 POPMYIIOIO

’ (5)

ne Q.. - BUTpara pimguHu Ha rigpoaBuryHi — rimpomoropi (Qu ),

V. - €KOHOMIYHO JOLIbHA MIBUJKICTh PYXY PIAUHU B TPYyOONPOBOAL, MPUNMAETHCA
2...4 m/c.

Onepxanuii 3a hopmysioro (5) AiaMeTp OKPYTasLeMO 0 OJUKUYOTO CTaHIapTHOTO
3HAYEHHS, K€ MPUUMAEThCA 3a HoAaTKOM K, SiK BHYTpPILIHINA JiaMeTp B 3aJI€KHOCTI BiJl
nepenaay TUCKY Ha ripoaBuryHi AP rm.

3HaX0AMMO JIHACHY CepeHIO MBUIKICTh PyXY PIAMHH CIIOYATKy B TPyOOMpo-
BOJIaX, a OTIM B pyKaBax 1o ¢Gopmyi.

4.Q2()

=T 5, 6

ne  Q,p - BUTpaTa riipoaBUryHa, MpuiMaeThCs 3a popmyioro (3);

d - miametp TpyOOmpOBOIY a00 pyKaBa.

Brpatu Tucky B TpybonpoBoai AP, ckiianaroTbes 3 BTpaT B MICIEBUX OMOpax 1 Mo
JIOBXKHHI, 1110 MO>KHA OTMTMCATH TaKor (hOPMYJIO0

AP, = AP ,+ AP .., (7)
Je AP u - BTpaTH TUCKY B MICIIEBUX OIOPaXx;

AP o5 - BTpaTn THCKY 110 IOBKHH.



BTpaTI/I THCKY B MiCHeBI/IX OIIOpax BU3HAYAKOTHCA 3a 3aJIC)KHICTIO

L RAVARY

APM:?T, (8)

ne ¢ - KoedilieHT MicieBoro omnopy, 0,99;

p - TycTHHA POOOYOi piIMHM, TPUHMAETHCS 3a 1oaaTkoMm JI (poboua pianHa
BUOWPAETHCS B 3aJICKHOCTI BT TEXHOJIOTIYHOI OTmepaitii);

V - cepenHsi MWBUIKICTH PyXy PIIMHU B TIAPOTIHISAX, MPUHAMAETHCA, SIK 3HaM/IeHa
3riAHO 3 3anexHIicTio (6). Tak K mpu TpPOEKTyBaHHI MOXIIMBI BapiaHTH TMPH SKHUX
JiaMeTp pi3HUX JIUISHOK ( TpyOompoBoa, ado pykaBa ), Ma€ pi3He 3HAYCHHsI, TO 1 BTPAaTH
TUCKY B MICIIEBUX OIOpax B IbOMY BUIIAJKY CJIiJl BUPAXOBYBAaTH OKPEMO 3 BpaxyBaHHIM

PI3HUX 3HAYCHb MIBUAKOCTI PYyXY PIAUHU;
Z - KUIbKICTh MICLIEBHUX TiPABIIYHUX OMOPiB( MOBOPOTIB), MPUHMAETHCS 3TITHO 3

TEXHIYHUMHU YMOBAaMH pOOOTH T1IPONPUBOJTY, PEKOMEHIYETHCS IPUUHSTH 4...7 OMOpiB.
BTtpatu THCKy MO TOBXKUHI BU3HAYAIOTHCS 32 3AJIEIKHICTIO

I.VZ.
d 2

4p,,, = A- P, ©)

ne A - Koe(ILieHT TiAPaBIIYHOTO TEPTS, 3HAXOAUTHCS 32 MOPSAKOM, SIKAN
BUKJIAJICHUN HUXKYE,;
| - noBxuHa TpyGOnpoBOAiB (TimponiHiii);
d - miameTp TpyOOIIPOBOIIB (TiAPOITiHII), MPUUMAETHCS AK 3HANHICHUH 3a
hopmyoro (5);
V - cepenHst MBUAKICTD PYXY PIJIMHU B TIAPOIIHIT, IPUINMAETHCS aHATOTTYHO
3aJIe)KHOCTI (6).
p - TycTHHA poGoUoi pimmu, 890 kr/m’,
KoedimieHT rigpaBaidHOTO TEPTS PO3PaXOBYEThCA 3a (PopMynaMu 3aJIeKHO BiJl
peXUMY pyXy pIAMHU. PexuM pyxy piIMHM BCTAHOBIIOETHCS MO yuciy PeitHonbaca, sike
BUPAXOBYETHCA 32 (HOPMYIIOI0

V.d
- 10

e y (10)
ne V - cepenHs WBHIKICTh pyXy poOoUoi piAuHM, TUB. hopmymy (6);

d - miametp TpybomnpoBoay (TiapoiHii), 1uB. hopmyiy (5);

V - Kkoe(dilieHT KIHEMaTU4YHOI B A3KOCT1 po00o40i piaunu, 40- 107 m?/c.

Pexxum pyxy piIMHA BU3HAYAETHCS IUISIXOM MOPIBHSHHS BUPaXyBaHOTO YHUCIIa
Peitnonpaca, Re 3 kpurnannm, R, =2320.

SAxmo Re menme R , - pexxum pyxy BoJgu JaMiHApHUM 1 KOe(ILIEHT A

BHUPAXOBYETHCSA 32 POPMYIIOIO

R

A=— (11)

64
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e



3)
ne R, - Bupaxysane uucino PeitHonpzca.

SAxmo x Re 61nbme R , pesxuM TypOyIeHTHHI 1 TOJ1 HEOOX1THO BU3HAYUTH HOT0
30HY, IO POOUTHCS 3a JAOMOMOIOIO MEPIIOTO 1 APYroro rpaHuYHUX uyucen PeliHonbica,
TOOTO R 1 1 Re 12, K1 B CBOIO Yepry BU3HAYAIOThCA 32 3aJIEKHOCTAMH

eepl eep?2

ne  d- giametp TpydomnpoBoay, muB. hopmyiy (5);

A- BHCOTa BHUCTYIIB IIOPCTKOCTI Ha BHYTPIIIHIM MOBEpXHI TpPyOOmpoBOaY,
0,3...0,7 mm.

Orxe, Akmo BupaxyBaHe yucino PeiiHonbaca Re < Rg .,;  Oyne marm micie
T1ApaBIIYHO TJ1a/1Ka 30Ha 1 KOEQIIIEHT A BUPAXOBYETHCS 32 3aIE€KHICTIO

P 0,316

4R &)

Axmo x Re > R 1, ane Re < Re p Oyzne mMatm Mmicue mepexinHa 30Ha i
KOe(]IIIEHT BUPAXOBYETHCS 32 3AJICIKHICTIO

A=011-4|—+—. (14)

Axmo x Re > R. 2, TO 30Ha Oyne mopcTka 1 KOeQIIEHT BUPAXOBYEThCSA 3a
3aJICKHICTIO

A=011-4 3 (15)

Buaiimosim AP, i AP, 3a hopmynoro (7) 3HaXOIATLCS 3araibHi BTPATH TUCKY.

5. Po3paxyHok mapamerpiB, BUOip i TeXHiYHa XapaKTepUCTUKA IpoHacoca

['inponacoc migOWpaeTbes 3a ABOMA OCHOBHMMHU TEXHIYHUMM TMOKAa3HUKAMH —
THUCKOM 1 ITOAAYEI0 PIAUHU, K1 TOTPiOHI AJis1 3a0e31meueHHs] pOOOTH T1APONPUBO/IA.
THuCK BU3HAYAETHCS 32 3AJIEKHICTIO

P, =A4P,,+ AP, + AP

i (16)
ne A P,y — mepenan TUCKY Ha TiapOABUTyHI (TiApOMOTOpi), MPUMUMAETHCS K paHiIIe
3HalAeHui 3a popmyioro (3);

A P, — 3aranbHi BTpaTé TUCKY B TiAPOJiHil, IPUAMAIOTLCS K paHillle 3HalaeHi 3a
hopmyaoto (7);

AP,, — nepenax THCKYy B elleMEHTax Tifpoanaparypd, HPHAMAEThCs 3TiIHO 3
TabnuIero 2.

[lopaya piauHu NpuiMaeThCs, AK paHillie 3HalIeHa BUTpaTa AJis FiApoMoTopa
Qrwm, qus. opmyiy (3).

Ha mizicraBi 3HaliieHux TUCKY 1 moaadi 3a gogatkamu € 1 XK migOupaeThcst Hacoc 1
HOTO TEXHIYHI MTapaMeTPH 3aHOCITHCS B TAOJIHUIIIO 4.



Tabmuns 4 - TexHIYHI MapaMeTpu TiIpoHAcoca
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Jlns 3a0e3nedyeHHss HEOOX1MHOI TMojadl Hacoca WOro Basl MOBUHEH MaTH TNEBHY
4acTOTy 0OepTaHHs, 3HAXOIUTHCS BOHA 32 (POPMYJIOIO

max
n= QZH
QO ) 7706

max . o
IS QZH — II0Aa4a rigpoHacoCa MakCuMaJjibHa, IIPUUMACTHCA SIK MaKCUMaAJIbHa

BUTpAaTa T1IPOIIIIIHIPA, TUB. hopmyiy (2);
(o - pobounii 06’eM rigpoHacoca, MPUUMAETHCSA 3 TaOIUI 4;
Mo — Koe(IleHT moJavl Hacoca, TPUIMAaEThbCs 3 TaduIl 4.
VY BIAMOBIAHOCTI 13 3HANIEHOIO HEOOX1THOIO YaCTOTOI 0OEpTaHHS Bajia
ripoHacoca miA0upaeThCs ABUTYH JUIsl HOrO MPUBOAY, B pOOOTI ABUTYH HE

| (17)

N170MPAETHCA.
Busnaunmo K.K./. riaponpuBona 3a gpopmysoro
Q. -AP
_ X20 20
77271 _ P '7720.77271’1 (18)
QZH ) Z2H
me Q,, — Burpara rigpomoropa Q,, IpUMMAETbCS 3MIIHO 3 OJEpKaHMMU

3HauYE€HHAMH 3a GHopmyIioro (2).
A P,y — nepenaj TMCKY Ha TiApOABUTYHI, MPUAMAETHCS aHaIorigHo Gpopmyii (3);
P.,,— tick rigponacoca, npuiiMaeThCs 3rigHO 3 BH3HaueHUM 3a Gopmyiaoro (16);
Q., — mogaya rizponacoca;
M., — noBuuii K. K. JI. rinpoasuryHa, npuiimaeTtbes 3 Tabnuni 1;

N — moHui K. K. JI. rizponacoca, npuiiMaeTses 3 Tadmumi 4.



Tabmuis 1 - Buxiani xaHi rigponpuBoaa

NS BapianTu

5 IlokasHUKHU

= 1 |2|3|4|5|6|7]|8|9]o0

1 2 3 4 9) 6 7 8 9 10 | 11 | 12
KpyTsiunii MOMEHT,
M;,, H'm 50 | 70| 90 | 25 | 30 | 60 | 80 | 25 | 75 | 80
Ki1bKiCTh pOTOPIB,

1 K, wr 3 2 3 4 3 2 4 3 4 2
PerynsoBaHa yacToTa o0epTaHHs, n=3...5 ¢’
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JlopaTtok 3
OcHOBHI napaMeTpH eJIeMeHTIB riipoanaparypu
Apoceni
Harimenia
: : Btpara | Cymapha
HowminaneHa pexkoMmeHn- (Hominan )
., | THCKY IPH BUTpaTa He OpieHT.
Tunoposmip BHTpaTa JloBatia bHIH HOMIHAJIBHIHM| OlIbIIE, Maca, iHa,
MacTuia, [BUTpaTa, HE| THCK, . 6 KT
x10"* M 3/c| 6Gimpme MIla | BHTPatiHe 8 19 TPH
«10-% a1 ¥c oinemn, MIla| ™ “/c
Jlpoceri 31 3BOPOTHIM KJIallaHOM
JIK-10 2,6 0,25 32 0,3 0,03 4,23 | 16,0
JAK-10K —- -I= ] ~l- —l- —l- | 435 | 180
JK-12 4,1 — |- — |- — |- — |- 41 | 150
J12K —- -I= ] ~l- —l- —l- | 432 175
JK-16 6,6 0,3 — |- — |- 0,05 53 | 20,0
JAK-16K —- -I= ] ~l- —l- —l- | 54 | 220
JK-20 10,5 — |- — |- — |- — |- 5,28 | 20,0
JIK-25 16,6 0,5 — || - 0,4 0,06 7,85 | 34,0
JIK-32 26,6 — || - — || - — || = — || = 9,94 | 420
Jpoceni 6€3 3BOPOTHHOTO KJlanaHa
I'55-32A 2 0,04 12,5 0,4 0,06 3,7 9,0
['55-32 3 — || - — || - —|- — |- 3,7 9,0
I'55-33 5,8 — |- — |- — |- — |- 3,7 9,0
['55-34 11,6 — |- — |- — |- — |- 3,7 9,0
I'55-35A 16,6 — |- — |- — |- — |- 96 | 11,0
I'55-35 23,3 — |- — |- — |- — |- 9,6 | 12,0
I'55-36A 33,3 — |- — |- — |- — |- 9,6 | 12,0
'77-31 1,3 — |- — |- — |- — |- 2 7,0
I'77-32A 2 — || - — || - —|- — |- 2 7,0
1'77-32 3 — || - — || - —|- — |- 2 7,0
I'77-33 5,8 — |- — |- —| - —| - 2,5 8,0
1'77-34 11,6 — || - — || - — || = — || = 2,5 8,0
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