2.3 Pacuet mapamMeTpoB MOJIOTUJILHOIO anmnapara

HEJb PABOTHL. O3HAKOMHUTBLCS C METOJMKOM pacdeTa OCHOB-
HBIX ITapaMeTPOB OMILHOTO U ITU(HTOBOIO MOJOTUIIBHOIO YCTPOM-
ctBa. [ToctpouTs pazBepTky mtudToBoro dapadaHa.

OBOPYIOBAHUE. ['padrueckas yacTb paOOThI BBIMOJHSIETCS B
Macmtade 1:5 Ha MumuMmeTpoBor Oymare dopmara A3, yepTek-
HBIE ¥ CYETHBIE TPUHAJJICKHOCTH.

COJIEPKAHUE PABOTBbI
- 3yuuth 0011IME TEOPETUUECKUE TTOJIOKECHUS.

- BoImoIHUTE pacueT OCHOBHBIX ITapaMeTPOB OMILHOTO MOJIO-
TUJIBHOTO aIlrapara.

- BBIIOTHUTE pacyeT OCHOBHBIX IAapaMeTPOB IITH(HTOBOTO
MOJIOTHJILHOTO allapara,

- [TocTpouTts pazBepTKy mTU(TOBOrO OapadaHa.

- OnpenenuTh pacxoibl MOIIHOCTH Ha pabOTy OHJIBHOTO H
MTH(PTOBOIO MOJTOTHILHBIX aIllapaToB.

OBIIME MOJIOKEHUS
OcHOBHasl XapakTEPUCTUKA 3€pPHOYOOPOUYHOTO KOoMOaiiHa —
pacueTHasi MPOIyCKHAsi CHOCOOHOCThH €ro MOJIOTWJIBHOTO amrmapara.
OHa 3aBHCHUT OT yOUpaeMoi KyJbTyphl, €€ YPOKAUHOCTH, BIAKHO-
CTH, 3aCOPEHHOCTH, OT TUIA U Pa3MEPOB MOJIOTUIBHOTO YCTPOMNCT-
Ba U Ipyrux (pakTopos.
B coBpeMeHHBIX 3€pHOYOOPOUYHBIX KOMOAWHAX MPUMEHSIOT
OwbHBIC U IITU(TOBBIE MOJOTUILHBIC allllapaThl.
B nporiecce BbIOIHEHHUST paOOThI HEOOXOAUMMO ONPEACIUTh MPO-
U3BOJUTEIIBHOCTh, OCHOBHBIC MapaMeTpPhl, PAcXOJl SHEPTUHU s
OwIbHOTO YU MTU(PTOBOrO 0apadaHOB, a TAK!KE MOCTPOUTH Pa3BEPT-
Ky IITU(TOBOTO MOJISI.



Taomuia 1 UcxoaHple qaHHbIE

No [Iuprna YpoxkaiiHocTh | Pabouass | OTHolIEHUE

BapHaHTa | 3aXBaTa *aT- | 3€pHAa YOU- | CKOPOCThb | MacChI 3€p-

KU WIK MOJI- | paeMoil KyJib- | KomOaiiHa | Ha K oO1en

oopiuka B, M TYpBbI Vy, KM/4 Mmacce [
Aj, /ra

1 5,0 24 5,82 0,30
2 6,0 22 5,38 0,33
3 5,0 25 5,35 0,35
4 6,0 26 6,05 0,44
3) 7,0 30 5,52 0,45
6 6,0 27 5,60 0,42
I 4,1 34 5,72 0,38
8 5,0 25 6,12 0,44
9 3,4 40 5,63 0,34
10 4,1 27 5,53 0,30
11 3,4 36 5,65 0,33
12 5,0 30 6,13 0,42
13 6,0 26 5,17 0,40
14 3,4 40 5,48 0,30
15 7,0 31 5,75 0,45

HHOPAJOK BBIIIOJTHEHUSA PABOTbBI

1) PacueT OmiibHOTO OapabaHa

- [Tonava xj1e0HO#M MacChl B MOJIOTWJIBHBIN ammapaT

B JICVJZ A3

Q= 3608 °

1)




rae (,, — noaada XJaeOHOM MaccChl, KI/c;
B, — lIMprHa 3axXBaTa *KaTKu, M;

V, — pabouas cCKOpoCcTb KOMOaitHa, KM/4;
A3z — ypOKaliHOCTh 3€pHa, 11/Ta;
[} — OTHOIIIEHUE MacChl 3€pHA K 00IIIeH Macce.

- JInuna 6unpHOro OapabaHa

4.
L55: M'q' , (2)

rae Lg; — nauHa 6apabana, M;

M — yucio oudei, ero MoXxHo IpuHATh M =8; 10; 12;

' — momycTtumas mogaya XJeOHOM Macchl HA | MOTOHHBIM
METp JUTMHBI On4a, npuHuMaetcs B npenaenax 0,35-0,60 kr/c.u.

- JlmameTp OunbHOTO OapabaHa

V__AtM
Dss = = , 3)

T

rae Dg; — nuamerp OapabaHa; M;
V6 — OKpy»KHasi CKOpOCTh OapadaHa, M/C;

Ee BennMuMHy NPUHUMAIOT MPU OOMOJIOTE MIIECHUIBI, PXKH,
SAYMEHS C YUYETOM MPEAECTIOB PEryJUPOBOK YACTOTHI BpallleHus Oa-
pabaHa 1J1s1 MOJIOTWJIBHBIX anmnapaToB KOMOAHOB:

CK-5 "HuBa" — 35-38m/c;

CKJI-6 "Enmnceit-1200" — 28-33 m/c;

PCM-10 "JOH-1500" — 28-40 wm/c;
At — IpOMEXyTOK BPEMEHU MEXKIY yJlapaMu COCEIHUX Ou-
yeu, ero npuHuMarot B npeaenax 0,0045-0,00735 c.



- YrioBasi ckopocTh OapabaHa

20,
W66 — D, (4)

-1
II€ Mg — YIII0Bask CKOPOCTH, C .

- Hacrora BpauieHust bapabana

30w,
— (5)

Nes =

-1
rae Ngs —YacToTa BpallCHUs, MUH .

- MomHoCcTh Ha 00MOJIOT XJIEOHOM MAaCChI

o6m 1_1: ’ (6)

66
rae N05M — MOIITHOCTHh Ha 0OMooT, BarT;

f — xoadpurmenT mepernpaHus; OH IMOKa3bIBACT KaKas
JacTh MOIIHOCTH, 3aTpauyMBacMOl Ha MpoIiecc 00MOJIOTa, pacxody-
€TCsl HEITOCPEICTBEHHO Ha JeopMalinio XJIeOHON MacChl U €€ Tpe-
HUE O OWuM OapabaHa W pelIeTKH noadapadaHbs; JJsl OUJIbHBIX
MOJIOTHJIBHBIX armapaToB OH mpuHUMaeTcs paBHbIM 0,65-0,75.

- MoIIHOCTh Ha X0J0CTOM X0/ OapabaHa, T. €. Ha IIpeojoJIe-
HUE TPEHUsSI B TIOAIIUITHUKAX U COMPOTUBJICHNE BO3IyXa



Ny = A0+ B"w° (7)

66 o
re N, — MomHOCTB Ha X0JI0CTOl X011, Bart;
66 66
A" u B” — 310 onbITHBIE KOA(PGUIIMEHTHI, MJIsI OMIBLHOIO

GapaGana oy npuHUMAOTCS paBHbIMU: A = 29-10 Hom;
B = 6810 H-m-c”.

- OO0111as1 MOIITHOCTH Ha PadOTy MOJIOTHJILHOTO amnmapara

Ng” = N3+ N7, (8)

- MomeHT uHepuuu 6apadaHa

N 006
Jos = 862:) 9
a —— ! ( )
dt
rie  Jss — MOMEHT MHEpLMHU OapabdaHa;
dw
gt — YTVIOBOE YCKOPEHHE, €ro MPUHUMAIOT B Mpe/esax 15-17

[Ipumep. Jlano ypoxkallHOCTH 3epHa A3z = 29 1n/ra, padbouas
CKOpOCTh KoMOaiiHa V, = 5,72 kM/4, IUpHHA 3aXBaTa )KaTKu Borc =

6,5 M, koadumment £ = 0,41.

INPUMEP PACUYETA BUJIBHOI'O BAPABAHA

- [lomava xy1€0HOM MacCchl B MOJIOTHJIbHBIN ammapar



BMA 6557229
O™ 3605  360-041 ' KI/C

- Jlnnna GapabaHa

Qo 13 _
Lo = Mg~ 10-053

- JlmameTp Oapabana

_V,,AtM 39.0,0065-10

D = = 0,8m.
"oz 3,14
- YrioBasi ckopocTh Oapabana
AN 239 ¥
Wy =00t == T g7 5¢7
D, 0,8
- YacToTa BparieHus: OapadaHa
g oMoy 30975 g
T 314
- MomtHocTh Ha 0OMOJIOT XJICOHOM MaCChI
V. 7,3-39°
oo DaVos _ D030 p 413Bm

M 1_f  1-075



- MoliHOCTh Ha X0J0CTOM X0/ OapabaHa
N = 470+ B = 29-107-97,5+6810°°-97,5° = 0,658 kB
- O0mas MOIIHOCTh
NS =N2+N” =0,658+44,413=45071kBr

- MomenT unepiuu 0apabana

N % 44,413
\]r - 00M — ) — 0’ 027 R 2
66 i dew,, 97517 kHsMac
06 dt

2) Pacuer mTudgroBoro 6apadana

- Onpenenum Koan4yecTBO MTU(PTOB HA OapabaHe

Ly =%, (10)

rae Z, — KOJIu4ecTBO MTU(TOB, IIT;
0.« — Hogada xjeOHOM Macchl B MOJOTHJIBHBIN ammapar, Kr/c;
onpeaensiercs mo hopmyJie (1);

!

Q. — nomyctuMmas nojaaya Ha 1 mTudTt, npuHUMaeTCs B Ipejie-
nax 0,025 - 0,055 kr/c. na 1 mtudr.

[Ipu onpeneneHnu KoauyecTBa. MTUGTOB HA OapabaHe HEOO-
XOJIUIMO CTPEMUTHCS K TOMY, YTOOBI Z,, ObLIO OBl YHUCIIOM IEIBIM U
KpPaTHBIM YHCITY TUTAaHOK M, Ha KOTOPBIX KPETSATCS IMITH(THL.

bapabanbl mTu(dTOBBIE, YCTaHABIMBAEMbIE B 3€pHOYOOpOU-
HBIX KoMOaitHax umeroT 8, 10, 12 miaHoK.



[tudTe HAa OapabaHe pacnoyiararoTCsi IO BUHTOBOW JIMHUM.
CrnenoBaresibHO, YMCIO IUIAHOK M 00s3aTebHO JOJKHO OBITh
KpaTHBIM YHCIy XO0A0B K BUHTA, KOTOPOE NMPUHUMAETCS paBHBIM 4
- 5.

N3 takoro cootHomenus Mmexay M u K cinenmyer, 4ro 3a OIUH
o0opoT O6apabdana o ogHOMY cieay npoiaetr K mtudros.

3HauuT obmiee yuciao mMTUGTOB Z, Ha OapabaHe IOIKHO
OBITh KpaTHBIM BeTMUHHE K.

- PaccTosiHue Mexay coceTHUMU MTU(TaMU Ha IJIaHE PaBHO

b:

M
K (11)

rae b — paccrosame mexay mTudTaMH Ha IUIAHKE, MM;

@ — PAacCTOSTHUE MEXKIy COCEIHHMH CclielaMd ITU(PTOB ¢
Y4YETOM KOHCTPYKTHUBHBIX OCOOCHHOCTEH ITU(PTOB NMPUHUMACTCSA
paBHBIM 28 - 32MM.

- [ITar BUHTOBOM JIMHHUU

t=bK , (12)

rae t — mar BUHTOBOU JIMHUM, MM.

- O6mas gnuHa 6apabaHa

ZW
Loéw:Lp-I_ZAI: K—1a+2AI ’ (13)



rae  Log,— obmas qjynHa 6apadbana, MM;
|, — MHA MIaHKY Mo KpaitHUM WTU(TaM, MM (T.€. paboydas
JUIMHa OapabaHa);
Al — nnuHa KOHIIA IIaHKHW, Ha KOTOPOH MTH(TH HE pacioa-
TaroTCsl, 3 KOHCTPYKTUBHBIX cooOpakenwmid, Al = 18-20 mm.

- JImameTp Oapabana

MAtV
D6m = — + 2hm’ (14)

T

rae Dgy, — aumerp O0apabaHa mo KoHIaM IMTU(GTOB, M;

At — TpoMEXyTOK BpPEMEHU MEXIY yAapaMd MO XJICOHOM
Macce COCEIHUX TUIaHOK, ero npuHumarot B npeaenax At =0,0045-
0,0065 c;

Vs — OKpY)XKHas CKOpOCTh OapabaHa, mpu OOMOJIOTE 3€pHO-
BBIX KYJBTYp C YUYE€TOM JHala3oHa PEryJIUpPOBOK YaCTOTHI Bpallle-
HUs O0apabaHa MOKHO MPUHATH B nipenaenax Vg, =28-32 m/c;

h,, — paboyas mnuHa mTHTA, KOHCTPYKTUBHO OHA paBHa 70
MM.

- YrioBasi CKOpocTh OapabaHa

W = D, , (15)

1
I1€ gy — YIJIOBasi CKOPOCTh, C .

- Hacrora Bpauienus: bapabana



0w,
ow =

. (16)

rJie Ny, — 9ACTOTA BPAIICHHUS B MUHYTY, MUH .

- PasBeptka mtudToBOoro OapabaHa MpeaCTaBISET COOOI
CXEMaTUYECKOE M300paKeHUE IUIUHIPUYECKON MOBEPXHOCTH Oa-
pabaHa, pa3pe3aHHOU BIOJIb OJHOM U3 TUIAHOK M Pa3BEpHYTON Ha
TJIOCKOCTb.

Jiist mocTpoeHUs pa3BepTKU (PUCYHOK 1) HEOOX0aMMO B
macitade 1:5 BEIYepTUTh NPSAMOYTOJIbHUK, CO CTOPOHAMHU

(D, —2h,) u L;, . Huxaee ocHOBaHUE OyJeM CUMTaTh OCEBOM
nuHueH 1-oi mianku (uHus 1-1,).

Janee Ha oOuielt anuHe 6apadbaHa L, OTKIagbIBaEM €T0 pa-
Oouyto JuinHY L, koTopas MeHsbIe obell yuHbl Ha 2Al. lenum
pa3BepHYTYIO JIMHY OKpYykHOCTH 7(D;, —2h,) Ha M paBHBIX Yac-
Tel (10 YUCITY MPUHATHIX IJIAaHOK). [IpoBOIMM TMHUM TTaHOK 2-20;
3-30; 4-4o u T.4. KpaliHioro BEpXHIOI OCEBYIO JIMHUIO IIAHKUA 000-
3HayuM uepe3 1 - 1o u npoBoaMM €€ ITPUXOBOM JIUHUEH, T.K. OHA
ABJIIETCS TOBTOPEHUEM OCeBOM JinHUK 1 — 1 mepBoM MiaHKHU, MO
KOTOPOM MBICJIICHHO ObliIa pa3pe3aHa [UIMHIpUUIECKas TOBEPX-
HOCTh OapabaHa.

[lepBriit TU(dT Ha 1-0i WIaHKe pacnosaraeM B Touke A. Ot
HETO BIIPaBO OTKJIAJbIBAEM BEIMYHMHBI D T.e. pacCTOSHHE MEXIY
COCEIHUMM ITH(TaMU Ha IJIaHKE) U 0003HAYaeM MECTa PacIojio-
xenus mrudrtom: B, C; D; E: F;, G, H; Ju T.4.

Ot nepBoro mtudra 4 OTKJIAABIBAEM BIIPABO IIal BUHTOBOM
nuanK t. HakIOHHOM NWHUWENW COEAMHSAEM MOJYYEHHYIO TOUKY (B
JAHHOM cJy4ae 3To Touka £) ¢ Toukoit 4. OT Touku 4’ BIpaBo OT-

KJIaJgbIBacM oTpe3ku b u mpoBoaum Haknonawie aunuu B'F,; C'G;
D'H; E'); FFKu T.1.



B MecTtax nepeceyeHus ’TUX HAKJIOHHBIX JIMHUU C JIMHUAMU
IJIaHOK pacnojiaraeM MTUQTH. YHWCIO MX Ha TMOJIYYEHHOU pas-
BEpPTKE JIOHKHO TOYHO COOTBETCTBOBATH PACCUYMTAHHOMY IO (op-
myiJe (10).

Pacxoj sHepruu U MOMEHT UHEPIMU O0apabaHa onpeaesieT-
cs o popmynam (7), (8) u (9).

HPUMEP PACYETA IITUOTOBOTO BAPBAHA
Hcxoanble JaHHBIE TaKWe, Kak U B MpUMEpPE pacyeTa OUIIbHO-

ro 6apabaH.
- Onpeaenum Koan4ecTBO MTU(TOB HA OapabaHe

d,, 7,3

Z, = =
q, 0,052

- PaccTosiHue MeXIy coceAHUMU IITH(TAMM Ha IIaHe

M 10
= 2 a=-".30=60
b K 5 MM

- IIlar BUHTOBOH JTUHUH

t = bK = 60::5 = 300 mMm

- O6mas gnuHa 6apabaHa

Z
L, =L, +2Al= (K‘”—l)a + 2Alvm = (MS'O —1)30 +2-20=850mm



- dnametp Oapabana

MAWV,,

T

10-0,006-30

D, +2h = +2-0,07 =5801m
314

w

- YrioBasi ckopocTh OapabaHa

2.V, 2-30

@, = =103¢™
A 0,58
- YacToTa BpalieHus 0apabaHa
n., = 300, _ 30-103 _ 98406 [ mum.

T 314

- Pacxox sHeprun
o ow ot
NO — N06M + NXX y

o DaVow  7,3:30°

ou = 26,28xBm
1-f  1-f

N = A”w+B"w’ =29-107 -103+ 68,10~ -103° = 0,816xBm

Jlns mrudToBbix OapadbaHoB KO3 UIIMEHTH A U B paBHBI:



NP =N NP =0816-+ 26,26 = 27,096xBm

- MomenT unepiuu 0apabdana

N 26,28
J = 00M = ! = 0’015 o o 2
7T do, 10317 kHemee
Ow d t
COLEPKXAHUE OTYETA

OTYeT JO0JKEH COACPIKATD:
- [lo mpecTaBIeHHON METOAUKE pacdeT OMIIBHOTO U ITU(PTO-
BOI'0 MOJIOTHUJILHOT'O YCTPOMCTBA.
- UepTex pa3BepTKH MTU(TOBOTO MOJIOTWIBHOTO YCTPOUCTBA.
- BeiBowI 110 padorTe.



