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TpeGoBaHus K BBINOJHEHUIO KOHTPOJIBbHOH padoThI

B cooTBeTcTBUM ¢ HHAMBHIyaJIbHBIM 33JaHUEM CTYACHT JOJDKEH PEIINTH 331a4y.
JlaHHble 1715 peleHus 3a1a4 BBIOMPAIOTCS CTYIEHTOM U3 TaOJIMIl 110 MHU(PY 3a4ETKU:
nocieaHss nudpa HoMep 3a4a4u; IPEANOCIEIHSAS BAPUAHT.

[Tpu BeIMONHEHMM 3afaHusl U O(OPMIIECHUH PAOOTHI HEOOXOAMMO COOJIOIATH
clleytolue TpeOOBaHMS:

1) BeImMCATh yCIOBUE 3a/1a4U U UCXOHBIE JaHHBIE;

2) peleHue 3a/1a4u ciaeayeT CONPOBOXKAATh KPATKUM MOSICHUTENbHBIM TEKCTOM,
B KOTOPOM HEOOXOAMMO YKa3aTh, Kakas BEJIMYHMHA ONPEICISIETCS U MO KaKou
dbopMyre, Kakue BEIUYUHBI MOJACTABISIOTCA B (QOPMYJIY U OTKyAa OHHU B3STHI (W3
YCIIOBHS 33Ja4i, U3 CIIPABOYHUKA WJIM ObUIM ONIPENEIIEHBI U T.1.);

3) pa3MEpHOCTH BCEX BEIMYMH, ITOJICTABIISIEMBIX B pACUETHBIE (POPMYJIBI, JOJIKHBI
ObITh BbIpakeHbl B cucteme CU. Eciin ncxoiHas BeIMunHa, B34Tast U3 CIIPaBOYHUKOB,
BBIPDAKEHA B JPYrOod pa3MEpHOCTH, IOCIIEIHIO Haao nepeBectd B cuctemy CHU n
TOJIBKO TIOCJI€ 3TOTO MOACTABIIATH ATY BEIUUUHY B (POpMYIy;

4) mnocne pemieHHs 3aJaud  JOJDKEH OBbITh BBIIOJIHEH KpaTKUMl aHanu3
IIOJIyYEHHBIX PE3YyJIbTATOB.

5) KOHTpojbHas paboTa BBINOJHAETCA C TNPUMEHEHHEM [eyYaTalouMxX U
rpaduueckux ycTpoicTB BbiBoJa DBM. Kaxaplii JHUCT MOACHUTENHHON 3alUCKU
oopMIIsieTCss paMKOM W OCHOBHOM Haamuchio mo ¢opme 2 (BbicoToit 40 mMMm) ais
MEPBOr0 WJIM 3arjaBHOrO Jucta U Gopme 2a (BbICOTOM 15 MM) nJis mOCHEAYIOMINX
aucToB. Paccrosinue nmo 00kaM oT paMKu (POPMBI A0 TPaHUL] TEKCTA B HA4AJIE U B KOHIIE
CTPOK — He MeHee 3 MM. PaccrosiHMEe OT BEpXHEW WM HWKHEW CTPOKH TEKCTa 0
BEPXHEHN UJU
HUKHEN paMKH J0JHKHO ObITh He MeHee 10 MM. AG3alibl B TEKCTE HAYMHAIOT OTCTYIIOM,
paBHbIM 15-17 mm. OneyaTku, ONUCKU U rpaduyecKre HETOUHOCTH, OOHApYKEHHBIE B
IIPOLIECCE BBINOJIHEHHSI JTOKYMEHTA, JIOIYCKAeTCs WCIPaBIATh MNOJYUCTKOM WIH
3aKpalMBaHueM OeJol KpacKOoil M HaHECEHHWEM Ha TOM K€ MECTe UCHPaBIECHHOTO
TekcTa (rpauKu) MalIMHOMMCHBIM WM PYKOIUCHBIM CIIOCOOOM.

KonTponbHas pabota, BbIOJHEHHAs HE 10 CBOEMY MHAMBHYyabHOMY 3a/JaHUIO, K
PAaCCMOTPEHHUIO HE IPUHUMAIOTCA.

Wcxoanble maHHbIE ISl pEHICHUS KOHTPOJIbHOW pabOThl BBHIOMpPAIOTCS B
COOTBETCTBHUH C JBYMsI MOCJIETHUMU IIU(PpaMU HOMEpa 3a4eTHON KHUKKH.

CryzneHTbl, BHIIOIHUBIIME W 3AIUTUBIINE KOHTPOJIBHYIO paboTy, JOMYCKAIOTCA
K 3a4ETYy.



3agaum I KOHTPOJIbHOM PadoThI

1. Pacuer cenmapartopa ¢ BO3BpaTHO-NoCTynaTeJIbHbIM
ABHIKCHHUEM IIJIOCKHUX CHUT

Paccuurtath ICOMCTPHUUCCKHUC MW KHHCMATHYCCKHUC IIapaMCTPbl CHUTOBOI'O

CCIraparopa, BI)I6paTI) CXCMY IIpUBOAA U OIIPCACINTL MOITHOCTD.

Hcxopnple JaHHBIC 11 pacducTa CHTOBOTO cCIlapaTopa ¢ BO3BpPaTHO-
HocrylnaTreJbHbIM JBHKCHHUCM CHUT

Howmep Bux npoaykra | IIpomsBoanrens- V011 HaKIIOHA Pamnyc
BaplIaHTa HOCTB, KI/4 IIOICEBHOIO KPHBOIINIIA, M
cHTa, Ipal

1 [Tirenma 3000 14 0.005
2 [Tirenma 4000 17 0.005
3 [Trenmnma 6000 11 0,005
4 Poxb 1000 14 0,005
5 Poxb 3500 17 0,005
6 Poxb 5500 11 0.005
7 SAamens 3000 14 0,007
3 HAumenn 6000 17 0.007
9 HAumenn 1500 11 0.007
10 Osgec 1000 14 0.004
11 OBec 2000 17 0.004
12 OBec 3000 11 0.004

MeToauka peuieHus
Mawunwi ¢ 6036pamno-nocmynameibHblM O6UNCEHUEM NIOC-
Kux cum

OCHOBHBIMM  pACUETHBIMH [MAPAMETPAMHU IUIOCKUX CHT 3E€PHOBBIX
CEIapaTopoB SABIISIOTCS: IWPUHA U JJIMHA MOJICEBHBIX CHUT, YIOJI HAKJIIOHA UX K
TOPU30HTAJIM, YTOJI HAIIPaBJICHUS KOJIeOaHWN, KWHHEMAaTHUYECKUE TTapaMeTphl.

[Tpon3BoOAUTEILHOCTS CUTOBOTO cemaparopa Q (kr/4) ompenenseM o

dbopmye:
Q=B-q, (1)

rae B — mmpuHa noaceBHOro curta, cMm;
J — ylenpHas Harpy3ka (Ha eIMHUILY ITUPUHBI CUTA), KI/(CM:- 4).

VaenbHyt0 Harpy3ky ( [IJs TIOJACEBHBIX CUT mnOpuHumarr 45...60
Kr/(cM 1), 1JIsI COPTUPOBOYHBIX C OTBepcTUsIMH nuamerpom 6...10 mm B 3...4
paza Oouibllie, a JJIsi MPUEMHBIX CUT ¢ oTBepcTusiMu auamerpom 20...40 Mm
B 8...10 pa3 Oomblne, yeM JJisl TOACEBHBIX CUT. J1JIs1 BHICOKOMPOU3BOAUTEIHHBIX
CermapaTopoB Ha »dJieBaTopax VYACIbHYIO Harpy3ky ( Ha TIOJCEBHBIC CHTa
npuHuMaroT 10 200 kr/(cM-4).



Jlmuny cuta L (M) onpenensitot o ¢popmyiie:
Q

Bl qr.B

(2)
rae (r — yZAenbHas MPOU3BOJAUTEIBHOCTH (IIPOU3BOAUTEIBHOCTh HAa €IUHUILY
IJIOIIA/IA CUTA), Kr/(lez*q);
B — mmwmpuna cuta, am.

YaenbHyi0 (f TPOM3BOAMTEIBHOCTH ISl CUT C pabOYMMHU pa3Mepamu
oTBepcTuii 6 MM 1 Oosee (COPTUPOBOYHBIC U MPUEMHBIE CHUTA) OMPEACIISIEM 10
bopmyie:

q- =60- (a-45), 3)
rae a - pabouuii pasmep cuTa, MM.

Tommumny h; cnost 3epHa, JBIKYIIETOCS IO CHTY CO CPEIHEH CKOPOCTHIO

nojxauu Vp, onpenesnseM no Gopmyiie:

hl —_ a1 (4)
Vep. D'k

rze (1 — KOJIM4YECTBO 3€pHa B KT, IOCTYMAIOLIETO HAa 1 M IIMPUHBI TaHHOTO CUTA
3a 1 ¢ (kr/(m*c));

P— HACBINTHAS TIOTHOCTh 3€PHA, KI/M";

k — ko3 durueHT paspbixiicHust 3¢pHOBOM cMecH ( UTS KM U MIICHUIIBI
k=1,5), onTrManbHasE CpEAHSSI CKOPOCTh MEPEMEIICHUs 3epHA MO0 CHUTY
HaxoauTcs B nipenenax ot 0,32...0,34 m/c.

YacrtoTy W aMIuMTyAy KosieOaHUM CUT BBIOMPAIOT B 3aBUCUMOCTH OT
(U3MKO-MEXaHUYECKUX CBOWCTB 3€pHA M NpuMeceld. Jljig oueHku u BbIOOpA
KMHEMAaTUYECKUX I1apaMETPOB TIOJB3YEMCS YCJIOBHBIM KHHEMATHUYECKHM
napaMeTpoM Kk, KOTOpbIi OnpeAessitoT no Gopmyiie:

w?-r

q

k=w? -r wmk=

()

JIs OYMCTKM TIICHHUII W DKM NPUHAMAIOT w? -1 =125..16 Mm/c® npu

r=0005M; mi MCXONHBIX MHTPEIHEHTOB KoMOukopmoB w? -7 =135..16,5
M/c® mpu  r=0,0125...0015 w™; mis KaTMOPOBAaHUS CEMSH KYKYPY3bl

w? -r =11..12 m/c® npn r=0007 M. DTH NOKa3aTelH OTHOCATCS K

3epHY HOPMaJIbHOM BIIAYKHOCTH U 3aCOPEHHOCTH.

TexHoIOTHYECKYIO CXEMYy YCTAaHOBKM CHUT B KOpIyce€ BBIOMpPAIOT Ha
OCHOBAHUU CIIPABOYHBIX JAHHBIX.

JIB>KEHME YaCTULbl BHU3 110 MIOBEPXHOCTH HAKIOHHOIO CUTa BO3MOXHO,
€CIM Ccuja ee MHepluu Ooblie cuibl TpeHus. M3 3Tux ycinoBuil BbIBeAeHa
dbopMyna A onpeesieHrs YacTOThl BpaIlleHHUs SKCLIIEHTPHUKA



ng = 30" /fq@;m) ©

rae (P — yroia TpeHHs JacTHIBI O IOBEPXHOCTh cuTa, rpan (¢ =arctg(f), roe f—
KOA(pPHUIIUEHT TpeHUS);

0. — YroJl HaKJIOHA CUTa, TPaj;
I — 9KCIEHTPUCUTET WM PAJANYC KPUBOIIUIIA, M.

MaxkcuManpHyI0 pabodyr0 4acTOTy BpaIlleHUsI SKCIEHTPHUKA OIpeaesieM
o dopmyire:

30 (7)
max — ey

Pa6oqy}0 YaCTOTY BpallICHHA 3KCHCHTPHKA OIIPCACIIACM U3 BBI6paHHOFO

KMHEMaTHYECKOTO IMapaMeTpa, Py 3TOM JOHKHO BBIIOIHITHCS YCIOBHUE:
ng <Np <Nmax - (8)
[Tpon3BOAUTENFHOCTh MPOCEUBAIONICH MAIIMHBI C TUIOCKUM CHTOM
3aBUCUT OT MHOTUX (hakTOopoB. OCHOBHBIE 3aTPYJHEHHS MPH TEOPETHUECKOM
OTIpEICTICHUN TPON3BOAUTEIHFHOCTH 3aKIIOYAIOTCA B YCTAHOBIECHUM TOJIIUHBEI
ciosi  Myku  Ha  cure. J{md  OPHUEHTHUPOBOYHOTO  OMNpEACTCHUS
IPOU3BOJUTEIILHOCTH MOJXKHO  TOJIB30BAaThCA TPAKTUYECKUMU  JTaHHBIMH:
TIPHHIMATh IPON3BONTENBHOCTD CHTA IIOMAAb0 1 M% okoIo 2 Kr/c.
[Tpon3BoAUTENBHOCTh TPOXOTA (B KI/C) ¢ MPOCEUBAIONIEH MTOBEPXHOCTHIO
OpSIMOYTOJIBHOM (POpMBI onpeaesieTcs 1no GopmyJe:
Q=h-bvp, 9
rae h — TonmuHa ciiosi MaTepuaia B Hauaie MPOCCHBAOIICH MTOBEPXHOCTH, M;
b — mmpuHa mpocenBaroIel TOBEPXHOCTH, M;
V — CKOPOCTb JIBJKEHUSI MaTepuaa 1o IpocerBaroie moBepXHOCTH, M/C;
P — HACBIITHAS IUIOTHOCTh MaTepHana, Kr/M-.
MorHOCTB, OTpeOHast [1s BpameHus Baia kpupomumna N (kBt), moxer
OBITH OIpeelieHa 10 IMIUPUIECKON hopmyie:
N = w3 r? (me+my)

204 , (10)

rje () — 4acToTa BPalleHHs KPUBOLINIIA,C -

' — paanycC KpUBOIIHUIIA, M;

M— Macca KayarolMuXxcsl 4acTeW CUTa, KT

M,— Macca CJjI0s MyKU Ha CUTE, KT.

Macca cios Myk# Ha CUTE€ M ompeessieTcs mo ¢popmyrie:
m,, = F-h-p, (11)

rie F — mromans cura, M2

h — TonmmmuHa c10s MyKH, M;

p— HACBIINHA IUIOTHOCTh Marepuala, Kr/MC.



Jlns  ypaBHOBEIIMBAaHMS IPUBOJA HEOOXOJUMO T0J00paTh Maccy
OayaHCUPHOTO TPy3a M U paauyC BpaIllCHHS IEHTpa TSHKECTH rpy3a R Takoi
BEJIMYMHBI, YTOOBI TOPU30HTAIbHAS cocTaBisitomas P, mo Moaynto Oblia paBHa
CUJIC HHEPUUH KOPITyCa Py.

Pannyc nienTpa TspkecTu 6anaHCHpOB omnpeelisieM o hopmylie:

Mmg .
R =

m

(12)
rae M, ¥ M; — COOTBETCTBEHHO MAacCChl KOpITyca U rpy3a, Kr.
JlnmuHy 1aTyHa KPUBOIIUIIHO-IIATYHHOTO mpuBoaa L, (M) ompenensem
o dopmyie:
L, = (30..50)-r. (13)
Cuiibl WHEpPUMU TMOCTYNATEIbHO JBIDKYIIMXCS MacC KoOpIyca WU
OaylaHCUPHOTO Ipy3a onpeesseM o popmyre:
Py =m-w? -cosaL, (14)
rae Py u Py — cIIBI HHEPIIMU KOpIyCa U IPy30B, KI'C;
(® — YTJI0Bask CKOpOCTb KpUBOIIMIIA, c’l;
' m R — COOTBETCTBEHHO paJWyChl KPUBOIIWIIA W IEHTpa THKECTH
OaJIaHCUPHBIX IPY30B;
Po» m P — COOTBETCTBEHHO TOPU3OHTAIbHAS W BEPTUKAIbHAA
COCTaBJISIFOIIUE CUJIbI HHEPIIUU TPy3a.
CUTOBOI KOpPHYC yCTAHABJIMBAETCS HA YETHIPEX MPYKUHAX, HA KAXKAYIO
U3 HUX Tepefaercs Bo3Myliaromas cuia, paBHas 0,25 cuiabl uHepIuu.
MakcumanbHas neopMaivs MPYKUHBl paBHA aMIUIMTYJE KojeOaHWil cuTa
F=A.
PaGouyro miuHy mnimacTuHYaTod TpYyKuHbl L, (MM) ompezgensem 1o
dbopmye:

Ly = (15)
rje S — TOJIIMHA NPy XUHBI, MM; E — Moy ynpyroctu, KTC/MM?;
[6us] — HOMycKaeMoe HaTpsDKEHHE PH U3rube, Krc/MM?,
[HIupuny mpyxuHBI b onpeaensemM mo hopmyie:
16
, = 6P Lo (16)
52+ [ous]

rae P — Bo3Mymaromas cumia (Krc), KoTopast HaXOJUTCS U3 BhIPAKEHUS:

(17)

P
p =—4K
4



Paccunrtath IrCOMCTPUICCKHUC W KHHCMATHYCCKHC IIapaMCTPhI

2. Pacuem nupamuoanvnozo oypama

CHUTOBOTI'O

cCraparopa € BpalllatomuMHUCsA CUTaMU, BLI6paTI> CXCMY IIpUBOJA U OIIPCACIIUTDL CTO

MOIIHOCTBD.
HCXO,I[HBI@ JTaHHBIC 114 pacqua 6ypaTOB
VTroi1 HaKJIOHAa
Homep [Ipomssonu- P ~ o
Bun npoayxra - Tun 6apadana oOpa3yromenn
BapUaHTa TEJILHOCTD, KI/4 -
OapaOaHa, rpan
1 2 3 4 5
. . VceueHHasa
1 IIpoco 1000 ‘ 5
NHpaMHIa
VceueHHaa
2 TIpoco 2000 ‘ 7
NHpaMILIa
A ” VceueHHas
3 IIpoco 3000 ‘ 10
NHpaMHIa
. _ VeeueHHEI
4 Myxka xX/k 500 5
- KOHVC
_ . VceueHHEIN
5 Myxka X/k 1000 7
- KOHVC
i ) VceueHHEII
6 Myxka x/11 2000 10
KOHVC
_ . VceueHHEIT
7 Otpydu 1500 5
KOHYC
_ VeeueHHEIT
8 Otpyonu 2500 7
KOHYC
- VeeueHHEI
9 Otpyonu 800 10
KOHYC
Myka L VceueHHad
10 I 1500 ) 5
MaKapoHHas nupaMuaa
Myxka VceueHHAd
11 I 2000 ‘ 7
MaKapoHHas nupaMiaa
Myxka . VceueHHAd .
12 I 1000 ‘ 10
MaKapoHHas nupaMiaa

MeTtoauka penieHust

Mawiunwl c epawarowumuca cumamu

[IpumepoM Takoil MalIMHBI MOXXET ObITh NMHpaMujaIbHBIM OypaT. Ilo
3aJJaHHO# Tpou3BoaUTENbHOCTH Q (B Kr/c) ompenersieM MPUBEACHHBIA pauyc
Oapabana Oypara 1o ¢popmyiie:

(18)

rae h — HauOoubIas TOJIIIMHA CJI0sl MyKH B Oapabane, M (h = 0,05 m);
P — HACBIITHAS TUIOTHOCTH MaTepHala, KT/MC;
N — gactoTa BpaiieHus 6apabdana, ¢ 1.



Q — YroJl HaKJIOHA ocH OapabaHa WM TpaHu UpaMusl, rpai. [Ipo-
BepsieM YacTOTY BpallleHus Gapabana n (MUH *) 110 opMye:

_ . |sina; —fcosa - (19)
n<nKp—30\/ R-(f+tq’3) 1

[IpenensHOE TMOJNIOKEHUE TPaHH, MPH KOTOPOM BO3MOXKHO IPOCEHUBAHHE
npoaykra, Oymer coorBerctBoBath o1 = 90°. Ilpm mecturpanHom padodem
oprane npexnenbHoe 3HaueHue [ = 30° a mpu HUIMHIPHYECKOM padodem
oprane 3 = 0.

OmnpenensieM OOIIYIO IUIOIIAb CUTOBOM MOBEPXHOCTU OapabaHa Oypara
F. (M?) o popmyite:

Fo=7 (20)

rie ¢ — y/elbHAas IPOM3BOJUTENBHOCTh Oyparta (g=0,028..0139 Kr/(M?-c)),
OoJpllice 3HAYCHHUE YJCIBHOM MPOM3BOIUTEILHOCTH XapaKTepHO s Oosee
KPYITHBIX IPUMECEH.

3aaBIIKMCh YMCIIOM IpaHel cuTOBOro Oapabana (z = 5...6), onpeaensiem
ILIOIIA/b CHTOBOI TIOBEPXHOCTH OfHO# pamku F (M?) o dopmye:

F,
F=-= (21)
zZ
Cuwmrasi, 4TO NMPUBEICHHBIA paauyc Oapabana R (M) sBisiercst cpemHei
JUHUEH MNHUpamMHUAadbHOW TpaHW CHUTOBOro OapabaHa, ompezenseM UIMHY
cuToBOrO OapabaHna o Gopmye:

L=- (22)
3Has TIouaAb CUTOBOM PaMKH U €€ IJIMHY, ONPEAEIIIEM pa3Mepbl CTOPOH
paMkHu. 3agaemMcsi KOHCTPYKTMBHO pa3MepaMH IIHEKa B CIEAYIOIIMX Mpeaenax:

auamerp BuHTa D =015..0,20M; mar BuHTAa S =D, OuaMmMeTp Baja IIHEKa
d =(0,2..0,3)D.



YacToTy BpallleHHs paclpeieIiTelIbHOro IHeka n,,, (¢ ') ompemensem o
dbopmye:
_ 40
M T (02— d?) S p- U]

(23)
riae ¢ — kodddumuenT 3anonHenus mHeka (¢ = 0,5... 0,6).
MorHOCTb 25ekTpoasuraTens N (kBt) onpenensiem o popmyie:

rae N1 — MomniHOCTh, moTpeOHast Ha MPEOI0JICHUE CUJT TPEHUS B MOAIIMITHUKAX
Baja, KBT;
N2 — MOIITHOCTB, 3aTpaurBaeMas Ha MoJ’beM MyKHU B Oapabane, kBT;
N3 — MOIITHOCTB, HEOOXOUMAs I BpAIICHUS! paclpeAeIUTEILHOTO IITHEKa,
KkBT;
N— KII{ nmpuBoaa.
MomntHocTh, TOTPEOHYIO Ha MPEOJOJICHUE CUJI TPEHHUS B MOAIIMITHUKAX
Basia N; (kBT), onpenensem no gpopmyre:

N, =(Gg +G,, )fn-d-n107°, (25)
rne Gs — Bec Oapabana Oypara, H; G, — Bec Mmyku B Oapabane, H; f — xoad¢u-
IIUEHT TPCHMs CKOJbXKeHHs B mnommmmnaukax (f=0,15...0,20); d — amamerp
KKK Baja, M; N — 4acTOoTa BpalieHus 6apabaHa, ¢ 1

MoIHOCTh, 3aTpayrBacMyr0 Ha ToabeM Myku B OapabGane N ( kBr)
ompeesnseM 1o Gopmyre:
N, =24-G, -R-n-10°, (26)
rae R — paanyc 6apabana Oypara, M.
Mo1HOCTh, HEOOXOUMYIO ISl BpAIICHHs PACIPEACIUTEILHOTO IITHEKa
N3 (kBT), onpenensem mmo gpopmyJie:
N,=9QL, ®10°, (27)
raie Q — mpousBOAUTENBLHOCTh Oyparta, kr/c; L, — AjvMHa miHEeKa, M; m— KO-
3 GUIMEHT CONPOTHUBIICHUS IBUKCHUIO (0= 4...5).

3. Pacuer MPOCCUBAKIIMNX MAIIIMH ¢ HCIMMOABHKHBIMHA CUTAMH

Paccuurath IFCOMCTPHUUCCKHNEC KW KHHCMATHYCCKHC IIapaMCTpPbl CHTOBOIO
CCliapaTtopa ¢ HECIIOABUKHBIMH CUTAMU, BBI6paTB CXEMY IIpUBOJA U OIPCACIUTDb €Iro

MOIIHOCTb.
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HcxonHple m1aHHBIE IS pactucTa IIpoceruBaTelsl ¢ HEMMOJABHKHBIM CHTOM

) [Tpon3BOAUTEIBHOCTD, Hacrinnag
Howmep Bapuanra Bun npoayxkra ) 3
KI/9 ILIOTHOCTB, KI/M

1 2 3 4

1 Myka X/II B.C. 1500 550
2 Myka X/TI B.c. 2000 550
3 Mykax/mlc. 1200 500
4 Myxkax/ml c. 1600 500
5 Myxkax/m2c. 2000 480
6 Myxkax/m2ec. 1000 480
7 Myxka MakapoHHas B.C. 1200 760
8 Myxka MaKapoHHas B.C. 2000 760
9 Myka makapoHHad lc. 800 725
10 Myxka Makaponnas lc. 2500 725

MeTtoauka penieHust
Ilpoceusaroujue mawiunovl ¢ HENOOGUICHHIMU CUMAMU

K Takum marmmHaM OTHOCHUTCS, Halpumep, pocenuBatenb «I[InoHepy.
[TpousBoauTenbHOCTH pocenBareas Q (kr/c) ompenensieM mo Gpopmyiie:

Q=0625-D°-n-pyx, (28)
rie D — HapyXHBI [UaMeTp BHHTA, M; N — YacTOTA BPAUICHMS IIHEKa, C
p — HachlHas IUIOTHOCTh MaTepuana, Kr/M°;  — KOd(QUIMEHT

MPOM3BOJUTCIILHOCTH,  YYNTBHIBAIONIMA  yCIOBHMS  3arpy3Kd M CTCIEHb
3aMOJIHEHUS [ITHEeKa, a TaK)Ke CBOWCTBA MPOJYKTAa U €ro BPAICHHUE BOKPYT OCH
BuHTa (W= 0,2 ... 0,3); u K — reomerpuyeckuii K03(HhHUIUCHT, YIUTHIBAIOIIHIA
94acTh CEUCHHMS, 3aHUMaeMyto BUHTOM U BajioM (k= 0,65 ... 0,75).

3amaeMcs KOHCTPYKTHBHO CIEAYIOIMIMMH pa3MepaMu. IIar BHHTA S=
(0,7...0,8)D, M; BbICOTA 3arpy304HOro orBepctus koxkyxa h = (1...1,5)S, m;
auametp Bana BunTa d = (0,2...0,3)D, M; paauanbHbIN 3a30p MEXKAY BUHTOM U

KOXKYXOM 0=2...3 MM.
Kputnueckyro 4acToTy BpallleHus ITHEKa OMpeelisieM 1Mo popmyIie:

_ 1 ,2-q-tq(/1+p)
nKp T o fDy (29)

rjae A— yroijl noabeMa BUHTOBOM MOBEPXHOCTH, Tpaj; p — Yroi TPEHHs MOKOS
rpy3a mo BuHTy (tg p = f,p =arctg f); f — kosddunuent Tpenus rpysa mo
koxyxy (f=0,3...0,4); D1 — BHyTpeHHUI AMAMETP KOXKyXa, M.
[Ipu 5TOM JOJIKHO BBITIOTHITHCS YCIOBUE:
n>ngp. (30)
Yron moabeMa BUHTOBOW MOBEPXHOCTH A ofpesessieM no hopmyre:

A = arctg (%) (31)

BHyTpennuii quamerp koxxyxa D (M) onpenensem mmo gpopmysie:
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D=D+2%. (32)
[Lnomage cUHTOBOM MTOBEPXHOCTH F¢ (MZ) ompeesseM 1o Gpopmyiie:

Fe == (33)

TJie q — y/eIbHas IIPOM3BOAUTEIBHOCTD IpocenBates, 0= 2,8 xr/(M*-c) .
JuameTtp nunuHapuyeckoro cuta D (M) onpeaernsiem mo dopmyiie:

Dc =D+2-9 . (34)
Bricoty nunmunapudeckoro cuta He (M) ompenessiem mo ¢popmyie:
F, (35)
¢ 1D,

Mormurnocts anextpoasuratens N (kBt) onpenensem o gpopmyre:
N = NN

. (36)

rie N — MomHocTh, notpeOHas Ha noabeM Myku, KBT; N — MomHoCTb, 1o-
TpeOHas Ha BpalleHue nuTaromux jonacteit, kBt; n — KI1/[ npuBoaa.
MomrHocTh, moTpeOHYr0 Ha moabeM Myku N (kBt), ompenmemsiem mo ¢op-
MyJIe:

N, = g -Q-H k(w+1)-10°, (37)
rae Q — Mpou3BOAMTENHLHOCTD MpocenBates, Kr/c; H — BbicoTa moabemMa mpo-
aykra, M; Ki — KO3(pUIMEHT, YyYUTHIBAIOIIMN IMOTEPH HA TPCHHE BHHTA B
noqumnaukax (k1 = 1,15...1,20); o xo3dpdunmeHT conpoTuBiIcHUS ABH-
xenuro(m=10).

MorHocTh, oTpeOHas Ha BpamieHue nurtaronmx Jyomacteii Ny (kBT),
ompenaesieTcs mo hopmylie:
kza?hy (

NZ =7
408

R* — %) (38)

rIe Z — 9ucio jomnactei (2 = 2); Ko — koaddunment conporusnenus (aias Myku Ko =

5000); ® — yrimoBasi CKOpPOCTh JIOMACTEH, C 1 h; — BeicoTa JOmacTH, M (h,=0,03
M); R — HapyxHbIii paguyc nomacti, M (R = 0,3 m); r — paauyc Bana jjonactu, M (r
= 0,03 m). Koapdunuent MOJIE3HOTO JEWCTBUSI  TIPUBOAA  ONpEaeNseTcs

o ¢opmyie:

= Tpgm ™ "l3yp (39)

TIE 7,y — KIL peMennoi nepenaun; M,y — KILJI 3y0uaToit nepenaun.
[To karamoram TmoAOMpacM dJCKTPOJBHUIaTellb W BBIIUCHIBAEM €TI0
TEXHUYECKYIO XapaKTEPUCTUKY.

OmnpenensieM o611Iee TEpeAATOYHOE YUCTIO 110 (hopMyIIe:
nns

== lpeM * I3yB (40)

nju

12



rae Ny — 9acToTa BPALICHUS JBUTATEIIA, C _1; N; — 9aCTOTa BpaAllICHU: HOHaCTeﬁ,

C™' | ipem — EPEAATOUHOE YUCIO KIMHOPEMEHHON MEPeauH; isys — EPeAaToy-
HOE YHMCJI0 3y0UaToi repeaayu.
[lepenaToyHoe YUCIO KIMHOPEMEHHOW MeEpefayd Ipy omnpeaenseM 1o Gopmye:

lpEM = n - (41)

[lepenaTouHoe yncio 3y0UaToi NEpeNauH 1y OIPEAEIIAEM 10 popMyJIe:

I3yp = nn_uf = @ (42)
[To mony4eHHBIM JAaHHBIM PACCUUTHIBAIOT KIMHOPEMEHHYIO U 3y0UaTyro
nepeaayv Ha IPOYHOCTb.
JluameTp BaJjia MUATAIONIUX JIOMACTEH OMpPEAENsioT U3 pacueTa Ha U3ru0 C
Kkpydenuem. [Ipu 3Tom ciemyer ydecThb, 4TO Ha Bajd OyIyT JEHCTBOBATH YCUIIUSA
OT 3yOUaToi nepeayu U OT MUTAIOIIKX JIOMACTEH, a TAKXKe KPYTSIIUIl MOMEHT.

4. PacueT MAarHUTHOT0 cenmapaTopa
Paccunrtarh ¥ pa3paboTaTh MarHUTHBIA CEMapaTop ¢ MOCTOSHHBIM MarHUTOM

JJIA OYMCTKHU INIIICHHUIBI OT MCTAJIJTIOMarHUTHBIX HpHMCCCﬁ.
HCXO,I[HBIC AAaHHBIC VI pacuCTa OCHOBHBIX IIAPAMCTPOB MAaI'HUTHBIX

CenapaTopoB
, MecTo yCTaHOBKI
IIpoaykT IIponsBoaNTEILHOCTD, KI/1 N
cemaparopa
1 2 3
[Tmennma 3000 ITepen oboeuHOI MAIIIHOI
Poxb 1000 [Iepen BaIbLEBEIM CTAHKOM
SAuMeHb 2000 Ilocie cutosoro cenapartopa
OsBec 4500 ITocae 000euHOII MAIIIHEI
Topox 1500 Ilocie I]_IEH}-"II“_IIIJ.'IBHO]'O
CTaHKa
I'peunxa 3500 [Toce cuTOBOrO cenaparopa
Ipoco 2500 Ilocie I]_IEH}-"II“_IIIJ.'IBHO]'O
CTaHKa
Myxka xi1edolnexapHas 500 [Tocme cuToBOroO cenaparopa
Myxa MakapOHHas 800 ITocme cuToBOrO cemnaparopa
Kykypysa 5000 [Tocire cHTOBOIO cenaparopa

OcHoBoli pabodero mpolecca MarHUTHBIX CEMapaToOpoB  SIBJISICTCS
pa3uyhe B MATrHUTHBIX CBOMCTBax 3€pHa M mpuMmeceud. i wW3BICYEHUS
METAJZIOMarHUTHBIX YacCTHUIl HEOOXOAUMO, YTOOBI CHJjla MPUTSHKCHUS MAarHHTa,
JIEUCTBYyIOIAsT Ha HHUX, OblJIa HE MEHEe NPOSKIIMM Ha €€ HalpaBJICHHE
PaBHOAEUCTBYIOIIEH BCEX MEXAHUYECKUX CUJI, UCTIBITHIBAEMbBIX YACTULIAMM.
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Cuny nputTsokeHuss MarHuta P (Krc) B MarHWTHOM — cemapaTope
OTIPENENAIOT TI0 hopMyIIe:

B 2
P =(500) °S
(79)
rae B — maraHuTHas MHIYKIUA, TC;
S — IIOIIA/Ib CEUESHNUS MOJTI0CA, CM2.
D¢ PEeKTUBHOCT HM3BJICUCHUS METAUIOMArHUTHBIX MPUMECEH 3aBHUCUT B
OCHOBHOM OT COOTHOIICHUS CHJI MPUTSHKCHHS METaNIOMArHUTHBIX YaCTHI] K
MarHMTHOMY JKpaHy, YACPKUBAIONIMX WX B MAarHUTHOM IIOJIC, U CMBIBAIOIIHAX
CHJI TIOTOKA 3€pHa.
D) PEKTUBHOCTD BBIJICICHHUS METAZIOMATHUTHBIX ITPHUMECEH ONpeIeIsIoT
TaK ke, Kak U 3(PPEKTUBHOCTh pabOTHI JPYTUX 3EPHOOYNCTHTEIHHBIX MAITUH,
T.€. [I0 COAEPKAHUIO IPUMECEN B 3€pHE JI0 U MOCJIE OUUCTKH.
[Tpon3BOANUTEILHOCT, MarHUTHOTO cemapatopa Q (kr/d) 3aBHCHT OT
TOMmUHEL cnos h (M), HacemHOM IioTHOCTH — p (KI/MY) M cKopocTH
TpaHcnoptupoBanus V (M/c), a Takke OT MUPUHBI pabouedi 30HBI b (M)
MarHMTHOTO 2KpaHa U omnpeaensercs no Gopmye:
Q=b-hVyp. (80)
Ha numeBbIX MpeanpusaTHSIX HCIOJB3YIOT CENapaTtopbl C IMOCTOSHHBIMU
MarHUTaMd KOHTAKTHOTO THUIA, T.C. OYMINAEMBIA MPOIYKT HEIOCPEICTBEHHO
COTIPUKACAETCS] C MATHUTHBIM SKPaHOM.
[To TOCT 12307-66 momyckaercs cojiep)KaHHe MeTaJIoNpuMeceld Ha
1 Kr MyKH WM KPyIibl He Oosiee 3 MT, IPU 3TOM BEJIUYHHA OT/ACIbHBIX YaCTHII B
HauOOJBIIIEM JIMHEHHOM pa3Mepe He JoibkHa mpeBbimaTh 0,3 MM, a macca
OTIIETBHBIX KpynuHOK He 6omee 0,4 mr.
Cuity NpUTSDKCHUS OTACIIBHBIX METAUIOMarHUTHBIX YACTHI] ONPEaeIisieM
o opmyiie:
G -sin(a + @)
B sin ¢

Py

(81)

rae G — Bec OTACIbHOM YaCTHIIhI, KI'C;
Ol— yIr0JI HAaKJIOHAa MarHUTHOM TUIOIIAJKH, TPAL;
(p- YTOJI TPEHUS YAaCTULBI MO TUIOLIAJIKE, TPA.
['eomeTprueckue pasMepbl MArHUTHOM KOJIOHKH OIPEAEISIOT UCXOIs U3
IMUPUHBI paboyell 30HBI MArHUTHOM IUJIOIIAJKH, YIJIa HAKJIOHA MAarHUTHOM
TJIOMIAKU U YCIIOBUM pa3MeNIeHHs pab0ounX JIEMEHTOB MATHUTHON KOJIOHKH.
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5. Pacyer HMIIMHAPUYECKOI0 TpUepa
PaccunTaTrh M CKOHCTPYHPOBATh LIWIMHIPUIECKUAN TPUED.

TpeOyeTcsi: ompenenuTh TeOMETPUYECKHME W KUHEMATHYECKHE IapaMeTphl
pabouero opraHa (IuaMeTp W JUIMHY UWJIMHAPA, YaCTOTY €ro BpallleHHUs), COCTABUTh
KMHEMaTHYECKYI0 CXeMY MPUBOJIA U PACCUUTATh MOTPEOHYIO MOILTHOCTbH, ONPEACIUTD
YpPOBEHb YCTAaHOBKM JKejJo0a M €ero TreoMETpUYECKHUEe pa3Mepbl, paccuuTaTthb

ICOMCTPHUUCCKHUC ITApaMCTPhI IITHCKA.
Hcxoanple JaHHBIC TS pactucTa MHIUHAPHYCCKOTI O TPHCpa

3ama- | Bapu- OunmaeMas KyIbTypa IIpomsBonu- | ComepixaHie [Ipmme-
Hile aHT Te/IbHOCTD. npuMeceii. %o YaHie
K[/
1 2 3 4 5 6
1 1 [Tmrennna 0T KOPOTKUX 1500 1
2 npumecell 3000 3,
3 1000 1.5
2 1 TTireHniia oT AIHHHBIX 3500 2.0
2 npiMecei 2000 1.2
3 4000 0.5
3 1 OBecC 0T KOPOTKHX 1000 0.5
2 opuMecei 3000 3.
3 4000 1.2
4 1 ['peunxa oT IINHHBIX M 4000 0.5
2 KOPOTKHUX IpHMeceil 1000 1.2
3 2000 3,
Memoouka pacuema

Hununopuueckue mpueput

K oCHOBHBIM pacdeTHBIM MapamMeTpaM IIHHIAPUICCKOTO TPUEPA OTHOCST
MIPOU3BOIUTEIIEHOCTb, MOTPEOHYIO0 MOIIHOCTh, pa3Mephbl IWIHHIpa (IuaMeTp u
JUTMHY), 4aCTOTY €ro BpaIlleHus], MPOPHIb U pa3MePHI Keyiooa.

[TpousBoauTenbHOCTH TpHepa Q (Kr/4) onpeaensoT no Gopmyre:

Q=qF, (82)
TJIe q — yJeNbHas Harpy3Ka Ha TPHEPHYIO OBEPXHOCTh, KI/(M2-1);
F — IIoImaap SYercToil HOBEPXHOCTH, M.

[Tnomans suenuctoit moBepxHocT F  ompenensror u3z Gopmyisr (82)
OpU M3BECTHBIX 3HaueHWsX Q u ( (ompenenseTcs Mo MPUIOKEHHIO 8 B
3aBHCHMOCTH OT TEXHOJOTHYECKOW OTepaliiy U BH1a 3€PHOBOM KYJIBTYPBI).

Juamerp D n1wmnuHapa Tpuepa BbIOMPAlOT B 3aBHCHUMOCTH  OT
MPOU3BOIUTEIILHOCTH TPUEPA.

Jmny munuaapa L (M) Haxonum 110 dhopmysie:
L=— (83)

rae D — nuamerp umnunapa, M.
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[IpenenbHyt0 4acTOTy BpallleHUs]  LMJIMHJIpA

o ¢opMmyie:
30 Nupen (MHH ) BBIYHCIAIOT
Nupen = \/_ﬁ
(84)

rae R — panuyc nuunungpa, .

B THXOXOJHBIX TpHEpaXx dYacTOTa BpameHus N, (MHH ) LMAIUHAPA
BhIUUCIIsIeTCS 110 popmyiie (85) u HaxoauTCs B peerax:

6 9
-2 . (85)
TR VR

Ns (MuH™)
B OBICTpOXOAHBIX TpUEpax 4YacTOTa BpAIICHMUS LMIMHIpA
BhIUUCIIsIeTCs 1o popmysie (86) m HaxoauTes B peesnax:
21 27
ne =22 20
" VR R
(86)

Jlnst ompeneneHuss pabodeidl dYacTOTHI BpaIeHUS IWIMHApPA TpHEpa
BOCIIOJIb3yeMCs OITHMAIBHBIMU 3HAYEHUAMH yeKopeHust o°f (¢™') mpu ounctke
3epHA HEKOTOPBIX KYJIbTYP B IUJIMHIPUYCCKUX M JTUCKOBBIX TpHEpPaX, KOTOPHIC
IpeACTaBICHbI B IMIPUJIOKEHUH 9.

Otcioza yriioBasi ckopoctb m(c™) onpenemnsiercs mo Gopmye:

5

w = R (87)

rae R — paguyc nwimmHapa B NWIMHAPHYECKUX TpUEpaxX WM HAHOOJIBIIHIA
pamuyc TUcKa B AMCKOBBIX TPUEPAX B M.
Ortcroza yacToTa Bpamenns N (MuH") ompejensercs mo Gpopmyie:

w - 30
T

n=

(88)

PaccunTaeM 30HBI CKOJIBKEHUS U BBITIAJICHUS] 36PHOBOK ISl OIPEICIICHUS
yrila YCTaHOBKM >Kejo0a MpU BBIBEJCHUM U3 IWIMHApA TpUEpa KOPOTKOU
dpakuuu (KyKoss).

3HaueHusT  YIJIOB TPEHUSl 3€pHA O TPUEPHYIO MOBEPXHOCTH @ rpan)
BbIOMpaeM u3 npusnoxenus 10, mo C.B. [Toneraeny.

YToJ 1oibeéMa 3€pHOBKH, HE TIONABIIEN B SYEHMKHA U PACTIOIATAIOIIEUCS
Ha BHYTPEHHEH NMJIMHIPUYCCKONW MOBEPXHOCTH B OJUH CIIOH o- (rpan),

ompenensieM o GpopMmyiie:
2

. w
a- =@ + arcsm( .

R sin <p) (89)
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VYron BbIMajgeHUss KOPOTKOH (pakuuu u3 suen (HIWKHSS TpaHHULA €ro
BBINIAJICHNs) o1 (Ipaj), OTHOCHTEIBHO IICHTpPa IWIMHIpA, OIPEaesieM II0

dbopmyie:
. (w?R
a; = o+ arcsin (T cos a) (90)

TIpoBepseM pacyeTHOE YKCIIO 000POTOB MITHMHAPA N (MUH 1) O hopMyIIe:

n=30- |9 (91)
o R'sin @

[Ipon3BOAMTENHHOCTS, IITHEKA IS  OBCIOTOOTOOPOYHBIX MaIuH
OPUHUMAEM paBHOM  MPOU3BOAUTEIBHOCTH  TpUeEpa Q: =Q, nus
KykosjeoTOopouHsix mamuH Q. = 0,15Q.

[lar muaeka S (MM) ompezenseM mo Gpopmyiie:

S =Dy, = 36" 3/5; (92)

rae Dyy— JAuameTp mHeka, paBHbBIN IIary 1mHeKa, Mu;
Q:— MPOU3BOIUTETHLHOCTH IIIHEKA, KI/4;
N — 4YacTtoTa BpallleHHs IHEKA, paBHAas YacTOTE BpaIECHUS TPUEPHOTO
MAIAHAPA, MUH -1
Pamuyc 3akpyrieHus gHa kenoba r (MM) ompenessieM 1o GopMmylie:

—D”“*+(5 8)
r = 5

(93)

[Torpebuyto st padotel Tpuepa MorHocTh N (kBT) ompenensem B
3aBUCHUMOCTH OT €ro MPOU3BOJUTEIIBHOCTH. [[JI1 OpUEHTUPOBOYHBIX PACUYETOB
MOYKHO T0JIb30BaThCsl (HOPMYJIOH:

N =0,0002-Q . (94)

Jlnst pa3paboOTKH KHHEMATHYECKOW CXEMbl TMPHBOJA IMJIUMHIPUIECKOTO
Tpuepa HEOOXOJAMMO paccuuTarh oOOIIee TEepPenaToyHOe YHCIO0, KOTOPOE
ompenensieM o Gpopmyiie:

(95)

OO6miee mepegaTOYHOE YUCIO MPUBOJA SIBISETCS MPOU3BEICHUEM BCEX
MepeIaTOYHBIX YHCEII IPUBOA U ONIpeesieTcs mo Gopmyrie:

=i .in. (96)

OO6muit k03P GUIIMEHT TOJIE3HOTO JCHCTBUS SBISAECTCS MPOU3BEICHUEM BCEX
KII[I nepenau npuBoaa u onpenensercs mo hopmyie:
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n=mn,.m,. (97)

VYcraHoBieHHas MOIIHOCTh npuBoja Ny, (kBT) onpenensercs no ¢opmyie:

an - (98)

KpyTtsimmii Mmoment My, (H-M) ompenensiem o ¢opmyie:

N
MKp = ; (99)

rae N —MOIIHOCTh HAa TUXOXOAHOM Bajly peykropa, Br;
(O— YIJIOBas CKOPOCTh THXOXOJHOIO Baja PEAYKTOpa, KOTOpas paBHA
YIJIOBOW CKOPOCTH LIWJIMHIPA TpUEpa.
Ecian u3BeCTHO IPOLEHTHOE CONEPIKAHUE NPUMECEH, TO NMPABUIBHOCTH
BbIOOpA JUIMHBI LIUJIMHAPA TpUEpa MpoBepseTcs o Gopmyie:
Q-a (100)
xV-Ak-602-100

rae L — anuHa nuiauHapa, M,
Q — MpOM3BOAMTEIHLHOCTD, KI/4;
A — cpenHMii Bec 3epHa, BHIOMPAEMOT0 OJTHOM sY€eid, KIc, OmpeesieM 10
IPUJIOKEHHIO 2;
K — ko3¢ dUIMEeHT UCIOMBb30BaHUS SUEUCTON MOBEPXHOCTH. [Ipu odYHMCTKE
HIICHUIBI OT KopoTkux npumeceir k=0,03 — 0,035, a nmpu ouncTke ot
mmHHbIX TpuMeceii k=0,16 — 0,18;

V — OKpyXHas CKOpPOCTb SYEMCTOM TIOBEPXHOCTM B M/C, KOTOpas
omnpezensiercs no Gopmyre:
V=0oR, (101)

TZie X — KOJNMYECTBO sUel, NMPUXONAMMXCcAd Ha 1 M 2 TpHepHO# MOBEPXHOCTH,

onpenensercs no ¢opmyse ['.T. IlaBnoBckoro:
A

x=ﬁ

(102)
rae A — OnbITHBIN KOA()PHUITHCHT;
N — [OKa3aTeNb CTENEHH;
d — muamerp s9eu B MM, IPUHUMACTCS B 3aBUCUMOCTH OT BUJIa 3EPHOBOM
KYJbTYPBHI.
A 1 n mnpuBeneHsl B npuiiokeHn 11 B 3aBUCMMOCTH OT AMaMeTpa suek
TPUEPHON IOBEPXHOCTH.
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6. Pacuer 1uCKOBOrO TPHEpa
Tpebyetcsa: omnpeaenuTb TeOMETPUYECKHE W KHHEMaTHUECKUE IapameTphbl
pabouero oprana (AMaMeTpbl AUCKOB U UX KOJUYECTBO, YACTOTY BpaIllEHUS POTOpa C
IMCKaMU), COCTaBUTh KMHEMAaTHYECKYIO0 CXEMY IPHUBOJAa U PacCUUTaTh MOTPEOHYIO
MOIIHOCTh, PACCYMTATh T€OMETPUUYECKHIE MapaMeTpPhl IITHEKa U Keo0a.

Hcxonamnie JaHHBIC JITI pactueTa JJUCKOBOT'O TpHepa

3aga- | Bapu- Ouninaemas KylabTypa IIpomssoau- | CoxepixaHie ITpume-
HITe aHT TeTbHOCTD. npuMecett, % YaHIe
KI/4
1 2 3 4 5 6
1 1 ITmennmna oT KOPOTKIX 1000 2.5
2 nprMeceit 2000 1.8
3 3000 1.0
2 1 TTmennma oT ATHHHBIX 2500 2.5
2 nprMeceit 3000 1.5
3 4000 0.8
3 1 OBec 0T KOPOTKIX 1500 1.5
2 nprMeceit 3000 3.0
3 5000 1.8
4 1 I'peunxa oT ITMHHBIX I 3000 1.0
2 KOPOTKIX IpIMeceit 5000 1.5
3 2500 2.0
Memoouka pacuema
ﬂuCKOBble mpuepbl

K OCHOBHBIM pacyeTHBIM MapaMeTpaM JIHUCKOBOTO TpHEpa OTHOCST
IPOU3BOIUTEILHOCT, TUAMETP JUCKOB M UX YHCJIO, MAKCUMAJIbHYIO YacCTOTY
BpAIeHUs pOTOpa JUCKOB, MOIITHOCTh MPUBOJIA TpUEPA.

[TpousBoauTenbHOCTH TpUEepa Q (Kr/4) omnpeaenstoT no Gopmyre:

Q=2n(R-R,)qz, (103)
rae R1 — paguyc nucka no BHEIIHUM sUEMKaM, M;
R, — paguyc aucka no BHyTPEHHUM siueiKaMm, M;
0 — yJenbHas Harpyska, Kr/(M-9);
Z — YUCIIO IUCKOB.

3HayeHue yAeIbHON HAarpy3Kd, B 3aBUCUMOCTU OT Pa3JIMYHBIX 3€PHOBBIX
KYJIBTYp, IPUHUMAEM I10 MPUIIOKEHUTO 8.

Hapyxupiiit guametrp Dj; 1IuCKOB BBIOMpAIOT MO KOHCTPYKTHUBHBIM
COOOpaKEHUSIM M3 HOPMAJIBHOTO psiia CEPUHHO MPOU3BOJAUMBIX JIHAMETPOB
JTMCKOB (380, 460 u 630 mwm). Ilpm 3TOM Ha OJHOM Balxy OOBIYHO
ycTaHaBJIUBarOT oT 12 10 30 AUCKOB, T.€. (Z) YUCIIO TUCKOB JOJKHO HAXOIUThCS
B IIpeJieax BhIPKCHUS:

12<z2<30. (104)
Buytpennuit auametrp D, omnpenensitoT U3 COOTHONIEHUS:
D, =L (105)

"~ 1,65
Yucno muckoB mnoncuuThiBaroT u3 Qgopmynsl  (103) npu 3amanHON
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MIPOU3BOJIUTEIIBHOCTH M U3BECTHBIX 3HaueHusx ¢, R , R .
OpHUEHTHPOBOYHO MPEETbHYIO YACTOTY BPAIIEHHS Nupey (MHH ) IHCKOB
HaxoAsT 1o ¢hopmyIie:

27

npes — E

MakcumanbHO JONMYyCTUMYIO VYIJIOBYIO CKOPOCTh BpAIllEHUS pPOTOpa
JUCKOBOT'O TPUEPA MPOBEPSIOT MO PopMyJIE:

n (106)

w = \/Ril- [;12; - cos(B + @) + cos a] (107)
IIe @ — YroJj TPEHUs 3epHA O TPUEPHYIO MOBEPXHOCTD, TPa;

O — TOJSIPHBIA yron (yrosl Mexay BEpPTUKAIbHOW OChIO, PaglyCcoM H
IOPOBEJACHHBIM dYepe3 S4Yel0, M3 KOTOPOHM BBINAZACT 3€PHO), €ro
BEIOMpaeM B mpezenax 32 — 45%;

B — yrou, 3aBUCAIIUH OT (HOPMBI U TTYOUHBI MIOTPY>KEHUS ITyaHCOHA MPH
00pa30BaHUU SIYCH, OH HAXOJUT B mipeaeiaax 45 -50%,

Torna pacyeTHass MaKCHMaJlbHasT 4YacTOTAa BpALICHHUS POTOpA AUCKOB
Npacy OIIPENIEISIETCA 110 (POpMYyJIE:
w-30
Mpaes = —— (108)

s

[Ipu >TOM mpenenbHas W pacuyeTHas 4YacTOThI BpaUICHUS JOJKHBI OBITH
IIPUMEPHO OJIMHAKOBBI.

Pabouyro 4acToTy BpallleHUsl poTOpa ¢ AUCKaMH BbIOMpaeM MEHbIIE, YeEM
IpeAebHas YaCTOTa BPALLEHHUs, T.€. BBIIIOJIHAETCS YCIOBUE:

7”’pa6 =< nnpea

(109)

[Tpon3BOANTEILHOCTL IIIHEKA JJIsi 0TOOpa KOPOTKOM (hpakiuu 3epHa
OTIpeIeNIsiEM T10 BBIIICOMMCAHHON METOIUKE.

YacToTy BpallleHUs IIHEKA Ny, NPUHMMAEM PAaBHOW 4YacTOTE BpAICHHUS
pPOTOpa C TUCKAMH Ny -

[eomeTprueckue MmapaMeTpbl IIIHEKA M JKelno0a ompeaessieM o
bopmymam (92), (93).

Ecnmu  W3BECTHO MPOLEHTHOE COJAEP)KaHUE KOPOTKHUX MpHUMeceil B
HCXOIHOM CMECH, TO MOYKHO IPOBEPUTH KOJHUYECTBO AHMCKOB Ha POTOpE IIO
dopmyne (110). Ecau KOJMYECTBO TUCKOB OOJIBINE PACYETHOIO, TO IS
KaueCTBEHHOW OUMCTKHU 3€PHOBOM CcMecCH TpeOyeTCsi TOBTOPHBIN MPOMYCK 3epHa
Ha TpHepe.

Q-a
T 6-10%-n- A ky

z

(110)

rae Q — IpOU3BOIUTENLHOCTD, KI/4;
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a — cojiepaHue KOPOTKUX MpUMecel B UCXOMHOU cMecH, %0;
N — 9uCI0 00OPOTOB AWCKOB B MUHYTY;
X1 — KOJIMYECTBO sIY€H B OJTHOM JTUCKE;
A1 — BMECTUMOCTb OJTHOM slUY€H B IITYKaX 3€PEeH;
K — k03 (GHUIIHEHT KCIIOIB30BAHUS IUEUCTOMN MMOBEPXHOCTH (CM. BBIIIIE);
©— Bec OJIHOTO 3epHa, KIC.
KonmuecTBo s4eil Ha JBYX CTOpOHAX JAHWCKA MOKHO OMPEIEIUTh MPUOIU3H-
TEJBHO TO (hopmyIie:
__ 2m(Df-D3)

1= by (111)

rne Di — HapyxHbIi tuamerp aucka, MM (D1=2Ry);
D, — BHyTpenHuii quametp aucka, MM (D2=2R»);
| — pa3mep CTOPOHBI IPSIMOYTOJIBHOM SIUEH WU THAMETP SIUCH, MM;
b1 — mIMpHHA MEPEMBIUKH MEXTY SUSIMHU, MM.
S4yess MOKeT OBITh BBIMOJHEHA B BHUAEC KPYIJIOIO WJIM MPSIMOYTOJIBHOTO
OTBEPCTHS, UMEIOIIETO TPU BUAA.
Pa3mepsl siueil TUCKOBBIX TPUEPOB 3aBUCST OT BHUJA MepepadbaTbiBaeMOro
3epHa U TEXHOJOTUYECKOM ONepalivui U OMPEeIEIIoTCs 10 MpuioxeHuto 14.
[Torpebnyro MomHOcT, Ha Baixy poropa Tpuepa N, (kBt) mii
OPUEHTHUPOBOYHBIX PACYETOB MOKHO OTPEALISTh Mo hopmyre:
N, =0,0006-Q . (112)
JInst yTOYHEHHBIX pacyeTOB MOTPEOHYI0 MOIIHOCTh Ha Bally POTOpa
ompenessieM o GpopmyJie:
N, =104-(N, + N, ) (113)
rae N1 —MOmHOCTh nJisi MPEoNoJCHUST TPEHHUS TUCKOB TpUEpa O 3€PHOBYIO
Maccy, kBT, onpenensitor no ¢popmyse:

., Pfw
Ny =2z —— (114)
TJIe Z — YHUCJIO TUCKOB HAa POTOPE;
P — maBjieHue 3epHa Ha MOBEPXHOCTH JrcKa, H.
JlaBreHre 3epHa Ha IOBEPXHOCTH JAKCKA onpeaessieM mo popmyie (115):
(R1—R2)?p-q-tq?(45-%

2

rae R1 1 Ry — coOTBeTCTBEHHO HApYKHBIM U BHYTPEHHUHN pPaInyChl UCKA, M;
p— 00beMHasl HAChITHAs Macca 3epHa, KI/MS;
() — yroJI €CTECTBEHHOT'0 OTKOCA, I'pa/;
® — YIJI0Bast CKOPOCTh BPAIIEHUS JHCKOB, C
f — xoapurMeHT TpeHMS 3epHA IO TUCKY;
N, — MOIHOCTH, JJIsI MOJbEeMa JUCKaMU 3€pEeH KOPOTKOW (pakiuu,
NOMABILMX B slU€H AKCKa, KBT, onpenensercs no popmyie:
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_ meo 'Vz Go'hl
"~ 2:3600-102  3600-102

N, (116)
rmem u G, —macca (kr) u Bec (Ic) 3epeH KOPOTKOM (ppakiiyi, MOMABIINX B
S4Yer 3a OJUH Yac padOThl TpHUEpa, ONMpPEAeNsseTCd HCXOAS U3
KOJIMYECTBA s[U€d, YacTOThl BpAIICHHs U Beca OIHOIO 3€pHa,
KOTOPBIW OMPEIEIISIEM 10 MPUIIOKEHUIO 2;
V — CKOpOCTh MOBEPXHOCTH JAHUCKA MO CpeIHEeMYy IuameTpy, Mm/c,
ornpenaensieTcs no popmyie:
. (R1+R2)
2

V=w (117)

hi — BBIcOTa MoabeMa KOPOTKOW (pakimuu, M, OMPEACNIICTCS II0
dbopmyie:

h, =R, + (ngRz) (118)

Pa3paboTka KHMHEMaTHYECKON CXEMbl JUCKOBOTO TpHEpa, BBHIOOp U
pacyeT »dJIEMEHTOB KOHCTPYKIIMHM TMPUBOJA MPOU3BOJUTCS IO METOIMKE,
MCIIONIE3YEMOM TSI pacdeTa IMIMHIPHIECKOTO Tprepa.

JIisl TIOBBIMICHUS AKCITyaTallMOHHOW HAJIEKHOCTH JUCKOBBIX TPHUEPOB
JIMCKU U3TOTaBIMBAIOT U3 uyryHa Mmapku CY 15-32 ¢ tBepaocteio He meHee HB
220, pabouasi TOBEpXHOCTh AMCKOB JIOJKHA OBITh COBEPIICHHO TJIAIKOH, 330D
MEXIy ITUCKaMU W TPaHbIO KOHTPOJBHON JMHEHKH MPHU JTHOOOM €€ TOJIOKCHHUH
He Oosee 1,5 mm. PabGoune moBEpXHOCTH JUCKOB BBl MOKPBIBAIOT YEPHOU
SMaJIbl0; TMOCJE TEPBOTO M BTOPOTO TMOKPBITHA WX CyHIaT MPU TEeMIepaType
100" C.

O4HCTKYy 3epHa Ha TpUEPE MOXKHO CUUTATh dP(HEKTUBHOM, €CIIU U3 3epHA
Oynert BoifeneHo He meHee 70 % npuMecei, KOJIMYECTBO MOJHOIIEHHBIX 3€PEH B
0TXO0/1aX, MOJIYYCHHBIX C KYKOJEOTOOPHHMKOB, HE JOJHKHO MpeBbimarh 2 %, ¢
OBCIOTOOTOOPHHMKOB - 5 % Beca OTXOJIOB.
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7. PaccuuTraTh 000€4YHYI0 MAIIUHY

Ol'[peI[eJII/ITB OCHOBHBIC ITapaMCTPbI FOpHSOHT&J’IBHOﬁ 000CYHOM MaIIUHBI
Hcxonuple JaHHbBIC 11 pactiucTa OCHOBHBIX ITAPaMETPOB 000€UHBIX MaIITHH

Howmep Bux 3epHOBOII [Ipon3BOINUTENBHOCTE, IIpomomxNTeIbHOCTD
BapHaHTa KYJIBTYPEI KI/9 yaapa o €actmme, t-10° ¢

1 2 3 4

1 IImennuna 1000 1.0
1 2 3 4

2 ITimennia 2000 1.0
3 ITmenmma 3000 0.8
4 ITmennna 4000 0,8
5 [Tmenmma 1500 0.6
6 ITinennna 2500 0.6
7 [Imenmma 3500 1.2
8 Poxsp 5000 1.2
9 Poxb 4000 1.0
10 Poxs 3000 1.0
11 Poxs 3500 0.6
12 Poxs 2500 0.6

Memoouka pacuema

K OCHOBHBIM pacyeTHbIM NapamMeTpaM OOOEYHBIX MAIIMH OTHOCHT:
IPOU3BOAUTENBHOCTh, OKPYXHYIO CKOpPOCTh OuueBoro OapabaHa, pa3mepsl
MUIMHIpPA (JUaMeTp W JUIMHY), TOTPEOHYH0 MOIIHOCTH JJICKTPOJBUTATENS H
KWHEMaTUYECKUN pacyeT MPUBOJIA.

[TpousBoguTensHOCTh 000€uHOM MamuHbl Q (KI/4) ompeaenstorT o

bopmyie:

Q=k-F-q, (119)
rne K — xoadduimeHT, y4YUTHIBAIOIIMN pa3Mepbl pabodell MOBEPXHOCTH
s apa, k=0,8...0,95;
0 — yJenbHAs 3epHOBAs HAarpyska, Kr/(mM* -u).

VnenvbHast ~ 3epHOBasg ~ Harpy3ka  3aBUCUT  OT  OCOOCHHOCTEH
nepepadbaThiBa€MON KYyJBTYPhl M TEXHOJIOTHYECKOTO0 HA3HAUCHUSI MAILIMHBI; €€
MPUHUMAIOT:

B BEPTUKAIHHBIX O0OOCYHBIX MAIIMHAX C METALIOTKAHON MOBEPXHOCTHIO
1500...3000 kr/(m?-);

B TOPU3OHTAIBHBIX  OOOCUHBIX  MAaIllMHaX C  METaJUIOTKaHOMN
TIOBEPXHOCTBIO TIpH 06paboTke mmerwisl 5000...8000 kr/(m*-4) u 4000...4500
Kr/(M>4) B MalIMHAX CO CTaJbHBIM LIIHHIPOM, IS DKM — COOTBETCTBEHHO

800,6000 u 4000 I<r/(M2 ‘q);

B TOPH3OHTAJIBHBIX OOOCUYHBIX MAIIMHAX a0Pa3HBHBIM IIHJIUHIAPOM
1000...1200 kr/(m?-1).
[Iiomanp LHIMHIPHYECKON moBepxHocTH F (M%) ompenenseM 1o
dbopmye:
F=nD-L, (120)
rae D — auamerp nmauHapa, M;
L — mmmHa pabodeli yacT MIMHAPA, M.
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CooTHOIIIEHHE JJMHBI [MWIMHApPA K €ro auamerpy Ki ompexaensiem u3
Beipakenus (200), k; — coctamsier (1...2):
L
p=
(121)

JuameTtp okpykHOCTH poTopa D, (M) omnpenensiem no gpopmyie:

rae A — paavanbHBIA 3a30p, M.
[Ipu ymeHblIeHUU paboyero 3a3opa HMHTEHCHUBHOCTb BO3JIEHCTBHUS
YBEJIMYMBACTCS, TAK KaK BO3PAcTaeT CUJIa y1apa U B3aUMHOT'O TPEHUSI.
OKpyXHYI0O CKOpPOCTh OudeBoro OapabaHa, paguaibHBIA 3a30p MEXKITY
BHYTPEHHEW TMOBEPXHOCTHIO IIWIMHJApPA U HAPYXHOM KpOMKOW Ouuedt u
MIPOJIOJIBHBIN YKJIIOH OMYeil peKOMEHIyeTCsl BBIOMPATh MO MPUJIOKEHUIO 16.

OKpyx)HYI0 CKOPOCTh V (M/C) Tak®ke MOXKHO ONpPEETUTh 10 hopmyJie:
P-t

m
(123)

rae M— macca OJHOTO 3€pHa, T;

t — NpONOIKUTENBHOCTH YAapa, C;

P — cuma, mpuioXKeHHash K 3€pHY MpPU COMPUKOCHOBEHHMH C OMYaMH, OHa
JOJDKHA OBITH JOCTAaTOYHOM 1Jii 00paOOTKM MOBEPXHOCTH 3€pHA, HO
3HAYUTENIbHO MEHBIIE CHJIBI CONPOTHBICHUS €ro pa3pylIeHUIO
(mpunoxenue 19).

VTII0BYI0 cKOpocTh (c™) M uyacToTy N (MHH') BpAIIeHHs GHYEBOrO

Oapabana onpenensieM no Gopmynam:
2V
w=—

D

(124)
14
30w

n = —

T

(125)

[ToTpeOHYIO MOLIHOCTH AJIEKTpoABUraTenss oooeunoi Mammubel N (kBt)
ompenensieM o popmyre:
N=Q-n, (126)
rae Q — Mpou3BOAUTENBHOCTb, T/4;
N — yaenbpHask MOIIHOCTh, KBTW/T (onipeaensercs mo npriokeHuo 18).
Jlns pa3pabOTKM KMHEMATHYECKOM CXEMbl IPUBOAA OOOCUHON MAITMHBI
HEO0OXOMMO paccuuTaTh 00IIIee MePeIaTOYHOE YUCII0, KOTOPOE OMPEILIsieM T0

dbopmye:
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(127)

OO1iee mepeAaToyHOe YMCIO TPUBOAA SBISETCS MPOU3BEICHHUEM BCEX
NepeaTOYHBIX YKCeN MPUBOJIA U OTpeesieTcs o popmyIe:

i=i.in . (128)

OOmuit KO3((QUIUEHT TOJNE3HOTO ACUCTBHA SBIACTCS MPOU3BEICHHEM
Bcex KIIJ] mepemau mpuBoaa u onpenemnsercs mo GopMmyiie:

n=n1 " -"Mn - (129)
VY CTaHOBIIEHHYI0O MOUIHOCTh MPHUBOJA Npp (kBT) onpenensiem 1o ¢opmyie:
N
N, =— 130
o= (130)

[To paccunTaHHOW YCTAaHOBJIEHHOW MOIIHOCTM W YaCTOTE BpallCHUS
BBIOHMpAEM 110 CIIPABOYHHUKY [8] THIT 3JIEKTPOIBUTATEIIA.

8. Pacyer 0CHOBHBIX IapaMeTPOB pado4YnX OPraHOB BAJIbIOBBIX YCTPOMCTB
OnpenenuTs OCHOBHBIE MTapaMeTPbl pab0YMX OPraHOB BaJbLIOBOTO CTaHKA

Hcxonamplie qaHHBIC IS pacucTa OCHOBHBIX IIAPaMCTPOB BaJIbITOBBIX yCTPOI;’ICTB

Howmep IIponsBoam- Cuctema OkpyKHadg Koa¢ppunnent
BapuaHTa TeIIbHOCTb,KI/4 CKOPOCTB OBICTPO- | COOTHOLIEHIS
BpallaoIIerocs ckopocreil, K
Balblla. M/C

l 1000 1-g pa3MonbHad 6,5 1,5

2 2000 2-g mangoBoyHas 6,5 2,5

3 3000 10-g pasMoabHad 5,5 1.5

4 1500 2-g cxomoBas 5,5 1,6

5 2500 VI npanag 6.5 2.5

6 3500 III npanas 6.5 2,5

7 4000 V apanas 6.5 25

8 4500 6-5 pa3MolIbHas 6,5 1,1

9 1800 OOOITHEBII TOMOT 8 2,5

10 3700 O06oiiHbII TOMOT 10 2.5

Mertoauka pacuera
PaboTa BaJBIIOBBIX CTAHKOB XapaKTEPU3YETCS IMPOHM3BOIUTEIHLHOCTHIO,
CTCTICHBIO W3MEJBUCHHMS 3€pHA W  PACXOJOM DHEPrMM Ha  Pa3MOIL
[Tpou3BonuTEeNLHOCT, ~ OJHOW mTapel BambloB Q (Kr/4) omnpeznenseM 1o
dbopmye:
Q=3600-b-L,-p-V;k, (132)
rze b —3a30p Mexay BaJlblIaMU, M;
Lp — paGouas qyimHa BaJblIOB, M;
p — 0OBEMHAs MACCa H3MENHYAEMOT0 IPOLYKTa, KI/M ° ;
V3 — CKOpOCTh 00pa0OTKHM 3epHA B 3a30p€ MEKIy BaJIbIIaMH, M/C;
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Ki— KO3 PHUIHMEHT OJIE3HOTO NCIOIB30BAHUS 30HBI H3MEILYCHUS, KOTOPBIit
Bceraa Menblne equnuisl (k; =0,2...0,3).
JUis ompeneneHuss NPOU3BOJUTENBHOCTH padoTaroliei napbl BajblOB
IPUMEHSIOT YIPOIIEHHYIO 3aBUCUMOCTb:
Q=a-L, (133)
roe  ( — yJAenbHas Harpy3ka Ha BalbIbl Kr/(cM'4),  OmpeaessieTcs Io
npunoxxenuto 20
[Ipou3BOAUTENBHOCTh CTaHKA, CTENEHb W3MENBUYEHHUS U PAcXOf SHEPruu
B3aUMOCBSI3aHbl M OINPEAEISIIOTCS OTHOIIEHUEM OKPYXHBIX CKOPOCTEH BajbLOB,
AMaMETPOM U TPABUIBHOCTHIO T€OMETPUYECKON (hOPMBI BaNbIOB, TPOGUIEM U
XapaKTepUCTUKOMN pudicii.
VYBenuueHne OKPYKHBIX CKOPOCTEH BaJIbLIOB CYIIECTBEHHO IOBBIIIAET
IPOU3BOJUTEIBHOCTD IPU HE3HAYUTEIBHOM YBEJIMYEHUHU PACX0AA SJHEPIHH.
JlnameTp BaJblla ONPENEISIIOT M3 YCIOBUS 3aTATMBAHMS  YaCTHULBI
Marepuaia B 3a30p MexAy Bajblamu. Yactuma (puc.23), HaXOIAIascs MEKIY
IVIAJKUMH BajbllaMH, BPAILAIOIIUMHUCS C OJUHAKOBBIMU YTJIOBBIMH CKOPOCTSIMH,
OyZIeT yBJeKaThCsl CHJIaMH TpeHUs F B 3a30p (quamMeTpsl BajblOB OJMHAKOBBIE).
OpHako BOMTH B 3a30p, HE Je(OPMUPOBABIINCH, YacTUa HE MOXkeT. Oka3bIBas
CONPOTUBJICHUE, YaCTULA BOCIPUHUMAET CO CTOPOHBI BaJIbLIOB HOPMAJIBHBIE
yewust P.

Puc.23. Cxema k onpeaeneHuio JuaMeTpa Bajiblia

Ecim mpu 3TOM pa3HOCTh BEPTHKAIBHBIX COCTABISIIONIMX OyneT
HarmpaBJieHa K 3a30py (BHHU3), TO YaCTHUIIA, Pa3pyIIasicCh, MOMANACT B 3a30D, €CIIU
9Ta pa3HOCTh HaIpaBjeHa OT 3a30pa (BBEPX), TO BaJIbIIbl HE CMOTYT 3aXBaTHUTh
YaCTHUIly U yBJIEYb €€ B 3a30P.

[Ipn yKa3aHHBIX YCIOBUSIX BaXXHYHO pOJIb HWrpaeT Yroja o 3axBaTa
YaCTHUIIbI, TOJ KOTOPHIM IOHHUMAIOT yTOJ, oOpa3oBaHHbIH HopMmaibio OA u
JUHUEH, COCNUHSIONICH IEHTPHl BpAIICHHS BaJIbIOB. TakuMm 00pas3om,
HEOOXOJUMBIM  YCJIOBHEM pPabOThI BaJILIIOBOTO YCTPOMCTBA SIBIISCTCS
coOJ0/IeHe HEPABEHCTBRA!

2-P-sino> 2-P-cosa (134)
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OTKyZJa
tga < f =tQo; a<o,
rac H — YI'oJI TpCHHUA 9aCTHIBI O ITIOBCPXHOCTH BAJIBIIOB.
Ucxons w3 TreoMeTpUYecKHX TOCTPOCHUM —IMOJy4aeM CIEAYIOIIEe BhIpa-
JKCHUEC.
D+b=D-cosa +d -cosa. . (135)

Orcrona

_(d-cosa—D)
~ (1-cosa)

rae D — muamertp Banbia; d
— IaMeTp YaCTHIIHI;
b — 3a30p MeKay BaJabIllaMH.

Munumanbtbiii Dyin  IuaMeTp BalbliOB  OMPEACISIOT 10 (GopMylle,
KOTOPYIO IOJIYYarOT MPH MOJCTAHOBKE B IOCIICIHES BhIpAXKCHUE BMECTO { yria
3axBara [ | yriua rpenust:

(d-9—D)
(1 —cos o)

Dmin -
(136)

[IpakTuuecku guameTp BaiblloB D mpuHuMaroT B 2,5-3 paza OOJbIINM,
YeM MOJy4aroT MO pacyeTy. OTO OOBICHSIETCS HEOOXOAMMOCTBIO MPHUAAHUS
BaJbIlaM JIOCTATOYHOM JKECTKOCTH M TIONYYEHHUS JOCTATOYHOTO MaxOBOTO
MOMEHTa, 00ECTIeUnBaIOIIEro PaBHOMEPHOCTh MX BpaiieHus. Pabouyro nnuHy
BAJIBIIOB BBIOMpAIOT mpuMmepHO paBHO# (2,5...4) D wunm ompenensror wu3
dbopMysIbl TPOU3BOAUTENHLHOCTH. B ciyuae mpumeHeHus pudIeHbIX BalbIIOB
BIUsIHUE pUGIICH YIUTHIBAIOT, YBEIMUMBAs pacyeTHbIN yron Tpenus Ha 20-30%.

[To TpeGoBaHWSAM TEXHOJOTMH HM3MEJIBUYCHHS 3€pHA BEIMYMHA paboyero
nporuba BaJbIOB y HE JOJHKHA MPEBHINIATH JOMYCTUMBIA MPOTUO y M CaMH
BaJbI[bl JO/DKHBI TAaKXKE PACCUUTHIBATHECA HA IKECTKOCTh. JlOMyCTUMBIM
nporuOom Bambiia sBiasercs y= 0,01 MM, Tak kak mpu OoOJIbIIEM 3HAYECHUU
nporuda 3¢ HEeKTUBHOE HM3MENbUEHHUE MPOAYKTa OyJEeT MPOUCXOIUTH TOIBKO IO
KpasiM 3a30pa.

Bennunna pabouero nporuda y (cMm) ompezensercs mo Gopmye:

B 5. q- L4
Y= 384-E-]
(137)
riae q — yAelbHas Harpys3ka, Krc/cM;
L — paccrosiHue Mexay onopaMmu, cM, oHoO paBHO L =L, +2-AL;
AL — paccrosiHue OT TOpla Bajblia JO CEPEIUHbI MOJIIMITHUKOBOTO Y3114,
CM,
E — MOJyNb yIpyrocTH MaTepyala Balblia, Krc/cM’;
J — MOMEHT MHEpIUHU CEYEHHUs BAIBIOB, CM .
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MOMEHT MHEPLIMH CeueHHs Bajblia onpeaeseM no Gopmye:
- D*
64

(138)
MorniHocTb, oTpeOHy0 st mpuBoja BanbloB N (kBT) onpeaensem 1o

dbopmye:

N=17-L, D il +—D2
P 0,02 T 24
(139)
rae Lp— pabouas 1juHa BaJIBIOB, M;
D — nuameTp Basybla, M;
N — YacToTa BPAIlCHUS BAJIBIIOB, ¢t
d — amameTp YacTHUIBI HCXOAHOTO MaTepyaa, M.
YacTOTy BpallleHHUs BaIbIOB N (C ) ompexenseM o Gopmyie:
Vs
n= m-D
(140)

Kpyrsammii My, (H'M) MOMEHT Ha Bally BajbIIOB OINpEICIsIeM I10

dbopmyie:
Ny - 1000
K™ 2-mn
(141)

Banbipl paboTaloT B YCIOBHUAX CJOXHOTO HAIMPSKEHHOTO COCTOSHUS,
0OYCJIOBJIEHHOTO JIECTBHEM KOHTAKTHBIX HArpy30K, M3THOAIOIIUX U KPYTAIIUX
MOMEHTOB. PacueTHas cxema Bayblla MOKET ObITh MpEJCTaBICHA B BUAEC OalKu
Ha JIByX ONOpax, Harpy>KEHHOM PaBHOMEPHO pacHpe/eIeHHbIMU HArpy3KamH OT
CWJIbl B3aUMOJEHCTBHUS C 0OpabaTbiBaeMbIM MPOJYKTOM M Beca, a TakKke
COCPEOTOYEHHBIMH CHJIAMM W MOMEHTaMH, MPUJIOKEHHBIMU B MECTax
KpEIIeHHs 3y0UaThIX KoJiec.

Barnenr ¢ 3ampeccoBaHHBIMH OCSMH MOKET pacCMATPUBATHCS KAK OIHO
TEJIO, MOCKOJIbKY OBLIIO KCIIEPUMEHTANIBHO JI0Ka3aHO, UTO JIaXKe MpU Harpys3Kax,
MPEBBIIIAIONINX HECYIIYIO CIIOCOOHOCTH Bajblla, TUNIOTHOE COSAMHEHHUE OCeH C
TUJIb301 HE HAPYLIAETCH.

Ha ObicTpoxoanbiii Bajen (puc. 24) NeHCTBYIOT CIACAYIONIUE CHJIBL: | —
OKpY’KHasi COCTaBJISIOLIAs CHJIbI B3aMMOJECHCTBUS Baiblla C MNPOAYKTOM; R —
paavalibHasi COCTAaBIIAIONIASl CHJIBI B3aMMOJICUCTBHS Bajblla C MPOIYKTOM (TIOJ
yriiom P); Gg — cuna Tsokectr Banbla; Gk U G — CHIIBI TSDKECTH 3y04aToro
KoJieca W IKkuBa;, Q — cWiia HaTSHKEHUsT peMHs (1o yIiioM ¢ ); P, — OKpykHOE
ycuiaue B 3yOuaToil MeXBalbllOBOM mepenade; P, — paauanbHOE yCUiIME B
3y0uaToi nepeaaye.
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Puc.24. Cxema eHCTBYIOIIMX CHJI B BaJIbI[OBOYHOM yCTPOUCTBE
Cunel T u R (H) ompemensiorcs U3 TEXHOJIOIMYECKOTO pacdyera 1o popmyrnam:

T =q-Lp -cosp; (142)
R=q-L,sin, (143)

rie (| — paBHOMEPHO paclpejeiicHHas Harpy3ka B MEXKBAJIBIIOBOM 3a30pe
(mpu m3menpuenun q = 300 H/cm, pu mwmomennu q=2500 H/cm);
Lp— pabouast qyimHa BablIOB, CM;
 — yrojq HaKJIOHA OCH BajbIOB, Ipaj.
Cumet G, Gk m Gy — omnpeaensroTcss Mo TPOSKTHBIM JTaHHBIM WIIH
pe3ysibTaTaM B3BELIUBAHUS.
Oxpyxnoe ycuime P (H) onpenensiercs mo gpopmyie:
1000 - N,
Py=——

(144)

rae d — quameTp IenuTeNbHON OKPY>XHOCTH, M,

N— 9acTOTa BPAIIEHHs BEAYIIEro Kojeca, ¢ .
Pagunansroe yeunue P (H) onpeaensiem mo gpopmyire:

P. = Py tqay (145)

IJI€ Ol — YTOJI 3alleTUIEHUs, Tpal.
Cuna ot Hatsbxkenus pemus nepeaaun Q (H) Beruucnsiercs no popmyne: Q

Q~3-cg 'F-cos05y , (146)

IJie G — HAIPsDKEHUE OT MPEIBAPUTEIILHOTO HaTshKeHHs peMHs (o, = 1,2 MIla -
JUISl KTMHOPEMEHHBIX Tiepeaad, G, = 1,8 MIla - a1t mnockopeMeHHbIX
nepenay);

F — mnomanb nonepevyHoro CeUYeHUs peMHS;
Y- YroJl MEeXIy Beyllel U Be1OMOIl BETBIMH PEMHSI.
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Bce cuitbl mpoeKTUPYIOT Ha HampasieHue oceit N - N u K - K (puc. 24) u
OTPENICTIAIOT COCTABISIONINE OMOPHBIX PEAKIIMN MO 3TUM HampaBiaeHUsIM Ay, Ay,
Bn, Bk. Ilo 3TUM [aHHBIM MOTYT OBITh MOCTPOECHBI JMIOPHI U3THOAIOIINX
MoMeHTOB My 1 M i B mmockoctsax N —N u K - K, a Takike 3mopa cyMMapHOTo
U3Tru0arIIEro MOMEHTa, KOTOPBIN ompenenseTcs mo ¢popmysie:

M = /MZ + M2 (147)

Onropa KpyTSIIUX MOMEHTOB M  CTpOUTCA B NPEANOJIOKEHUU, UYTO Ha
pabodeil mJMHE Badblla W KPYTAIIMA MOMEHT HM3MEHSETCS IO JIMHCHHOMY
3aKOHY.

Hanpspkenuss or w3ruba MakCUMalbHbI B TOM MecTe paboued dacTu
BaJIblla, B KOTOPOM JEHUCTBYET MaKCUMAaJbHBIA H3THOAIOMIUNA MOMEHT M max.
OTH HaNpsHKEHUST ONPEACIISIIOTCS o PopMyIie:

B 32D M4y
- (D% — dg)

oy

(148)

rie d g — BHYTpEHHUH HaMeTp MyCTOTEIOr0 BabIIa.
B cnyuae, ecnu anuna paboueit wactu Bambua L , u ee amamerp D
0yn3kH, B hOPMYITy JOJDKEH OBITh BBEACH MOMPABOYHBIM MHOXKHUTEIb.
Hanpspxkenust n3ruda BeIUKCIIAIOTCS 110 (hopMyJIe:

Lp
Omax = Oy " f (3)

(149)
[IpubmmwkenHble 3Ha4YeHus: mompaBouHoro Muoxwurens f (L,/D)
HPUBEICHBI HUKE:

L /D 15 2 3 5

f (L,/D) 1,82 1,32 1,032 1,015 Ka-

caTeJbHbIE HAIIPSHKEHUS onpeiessieM 1o Gpopmyie:
__ 16'D-Mgp
Tmax = n-(D‘*—dﬁ) (150)
VY ca0BuS IPOYHOCTH 110 YCTATIOCTH TIPOBEPsieM 1o (hopmysiam:
n_y =20 > [y ] (151)
Omax

ng = ——=—— > [ng] (152)

(0haxt472)

I7€ & — KO3(PGUIIMEHT COCTOSHUS MOBEPXHOCTU (I TJIAIKUX BaJIBIOB €,=1,0;
IUTS HApEe3HBIX BaIbLOB £,=0,8);
€ — MacITaOHBIN (akTop;
G -1 — NpeJie BBIHOCIMBOCTH MaTepuraia Bajiblia.
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Jlommyckaemble 3HAYEHUs 3aI1aCOB IMPOYHOCTH COCTABIIAIOT. 10 YCTAJIOCTH
n., = 2-3; ctaTH4eckoil Ng = 5.

OnacHoe cedeHHe 3alpecCOBaHHBIX OCEH BalbLOB, Kak IpaBUIIo,
COBMAJaeT C TOpLUOM pabouel yacTH Baibla. J[eHCTByIOIIME HANpsHKEHUS B
ATOM CEYEHHUU OTPEACIAIOT Mo PopMyram:

_32:My
o= (153)
__16-Mkp
=a (154)

rae d , — IMaMeTp ocH BaJibIia.

Jlommyckaemble 3Hay€HUs 3araca IPOYHOCTH OCH COCTABILIIOT: IO
ycTtanoctu N .3 = 1,6-2,0; mo Texydectu N ., = 2,1-2,5.

Yame Bcero Basblibl M3rOTOBISIIOT W3 CHEUAIBHOIO YYryHa JIMTHEM B
MeTauinyeckne (GopMbl. Y TaKMX BaJbLIOB MOBEPXHOCTHBIA CJIOHW COCTOUT W3
otrOeneHHoro uyryHa riryousoi 20...25 mm ¢ TBepaoctsio HB 370-450.

[IpumeHstOTCS  TakkKe JBYXCIOMHBIE Basblibl, CEPALIEBUHA KOTOPBIX
OTNIUTa M3 OOBIYHOIO CEpPOro 4YyryHa, a HapyKHas 4YacTb — HU3 XpOMO-
HUKeleBoro. I[loBEpXHOCTHBIM CJOM  JBYXCIOHMHBIX BajbIlOB  0OO0JaaaeT
paBHOMepHO TBepaocThio HB 500 na rimy6une 15-20 mm. Takue Bamnblibl Ooliee
WU3HOCOCTOWKH U JIOJITOBEYHBI, YEM OTIUTHIE U3 CIEIUAIBHOIO YyT'yHA.

BasnblioBble yCTpOWCTBa CHA0KalOT MEXaHU3MAaMHM TMUTAHHUS W OYUCTKU
MOBEPXHOCTU  BajJblOB. MeXaHW3M MNHUTaHUS JIOJDKEH  00ecrneydrBaTh
pEryaupyeMyl0 PaBHOMEPHYIO [0 BCEH [UIMHE BaJblla MOJa4yy 3aJaHHOTO
KOJIMYEeCTBAa NpOAyKTa. B Hacrodmee BpeMs 4Yalle BCEro MPUMEHSIOT
JBYXBAJIKOBBIM TMUTAIOMUNA MeXaHu3M (puc.25), BEpXHUH NHUTAIOUIMA BaJUK
HAa3bIBAIOT JO3UPOBOYHBIM, 4 HWKHUW — PACHPENEIUTEIbHBIM. J[03MpOBOYHBIN
BaJJUK MMEET MNpOAOJbHbIE pUGBIN, a paACIPEACIUTENbHbIA BaJIUK HMEET
nornepeyHbie pudu.

MexaHu3M NUTaHUsl JOJDKEH MOJaBaTh MPOAYKT B 30HY U3MENIBUYEHHUS CO
CKOPOCTBIO PAaBHOM MM OJIM3KOM K CKOPOCTH MEJIEHHOBPAIIAIOIIETOCs BaJIbLIA.
CkopocTh  mojayu 4YacTUIpl MOpoAykTa Vi (M/C) MOXHO ONpPENeTuTh U3
BBIPAKEHUS:

Ve =Vo++2-q-B

(155)
rae B — BbicoTa mazieHus YaCTHIIbL, M;
Vo — OKpy’KHasi CKOPOCTh paclpeeIUTeIbHOT0 MUTAIOIETo Bajika, M/c. Mak-
CUMAaJIbHYIO OKPY>KHYIO CKOPOCTBH PACIPEASIUTEILHOTO MUTAIOIIEr0
Basika ompenenseM o Gopmyie (156), mpu atom A =1, Tie A — pacCTOSIHHE OT
TOYKH TAJCHUS YACTHIIBI 10 OCH BPAILIEHUS paCIIpeIeTUTEILHOTO BAJIKA:

Vo =497 (156)
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Jnamerpom nuTatoniero  Banka Dy = 2r 3amaemcsi KOHCTPYKTHUBHO,
D, =74...90 mm.
Jliig pa3paboTKy KUHEMATUYECKOM CXEMBI PUBO/IA BAJIBLIOB HEOOXOIUMO
paccuuTaTh o0lIee nepelaTOYHOe YUCII0, KOTOPOE ONpeessieM 1o popmyIie:
. n,qB
=
n

(157)
O6HI€€ nepecaaTo9YHoC 49ucCIIO IIPHUBOJAA ABJIICTCA IIPOU3BCACHHCM BCCX
NMCPCAATOYHBIX YHCCII IIPUBOAA U OIIPCACIIAICTCA 110 (1)OpMy.TI€:

i=i i . (158)

OG0t ko3(PUIIMEHT TOJIE3HOTO NIEUCTBUSA sIBIsieTCs npousBeaeHrueM Beex KI1J[
nepeaayd NpuBoja U onpeensercs no gopmyie:

=1, .1, (159)

VYcranoBieHHY0 MOIIHOCTB puBoaa Ny, (kBT) ompenensem no ¢popmyie:

Nup = - (160)

[lo paccunmTaHHOW YCTAaHOBJIEHHOMW MOIIHOCTH M YacTOTE€ BpalleHHUs BbIOMpaeM
10 CIIPAaBOYHUKY [8] THIT AyIeKTpOoABUTaATEIS.

LI- Puc.25. [utaromuii MexaHu3M BaJbIIOBOTO
CTaHKa:
1 — OvicTpOBpaIaronUiics Ba-

JIOK; 2 — MEJIJIEHHOBPAILIA0-
uuics BaJloK; 3 — pacrpeje-
' JUTENBHBIA BAJIOK; 4 — J103U-

POBOYHBIN BaJIOK.

M — TouKka OTpbIBAa YACTHIBI OT
pacrpenenuTenpHOro Bajika; A —
paccTosiHue, OTJENISIONIEE TOUKY

OTPBIBA YACTHITBI OT TOPU30H-
TaJbHOTO AUaMeTpa Bayika; B —
BBICOTA MAJICHHS YaCTHIIBI; T — pa-
JINYC paclpeaeIuTeIbHOrO
BaJIKa;

b — Touka KacaHUs YaCTHIIBI ME/I-
JIEHHOBPAILIAIOIIErOCs BAJIKA;

Q — cua TSKEeCTH YacTUILIBI
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HPUJIOKEHUA

[Tpunoxenue 1
YcnoBHbIE 0003HAYEHUS JIEMEHTOB MAIlIMH B CTPYKTYPHBIX CXeMax

Venosnoe Haumenopanne Yienoprog HanMenopanmne
DOOIHAYEHEE AIEMOEHTOE MALHHE OOOSHAYEHH e WeMeHTOE MAWHHE
2 3 4
IEKTPOIBHEATEN Pacupe/einieibiblii
Bedll
| omrpuieckas povesyvronnbii
WOMATAR ICpeada Bl
Konnueckan svouaran Bapuarop

nepe s

_C_

Yepraiunan i Henmoanurenstbi

BUHTOBDA MURAHHSEA
NCpe1aun
ennan nepetaus | PpHKUHONIAS

My

Penmennay nepetaua

=l e (o)




[Ipunoxenue 2
DU3UKO-MEXaHUUECKHE XapAKTEPUCTUKU 3€PHOBBIX KYJIbTYP U COPHBIX

puMecen
Hazanue | Jlunelinbie pa3mepsl, Koaddurment
KYJIBTYP MM " o BHEIITHETO Tpe-
o | =2 2 HUS §
=~ 5 ™ =
- = = 2 w
JUIMHA | IUpH- | TOI- | 5 5] 2 =
Ha muHa | o | & 8 o 2 i
R = S = 5 & =
S ® = 5 = B 2
= 1EE | ¢ :
Q > >
202 5 2 8§ = § &
S 3 & | € 5 | O
7 = o ©
= | 2 | 8
[Timennna | 4,8- 1,6- 1,5- | 20- | 650- | 1270- | 0,47 0,40 | 0,37 | 0,40 | 9-12
8,6 4,0 3,8 40 | 815 | 1490
Poxb 50- |14- 1,2- 32 | 730 | 1230 | 0,49 0,40 0,37 | 0,42 | 8,5-
10,0 | 3,6 3,5 10
Osgec 8,0- |14- 1,0- | 20- | 400- | 1150- | 0,51 0,450,371 0,45 | 8-9
186 |40 4,0 42 1520 | 1250
SAamens | 7,0- | 2,0- 1,2- | 31- | 600- | 1230- | 0,51 0,40 0,37 | 0,43 | 8,5-
146 |50 4,5 51 | 715 | 1300 11
Kykypy3a | 5,5- 5,0- 2,5- | 286 | 600- | 1240- | 0,53 0,35]0,37 | 0,42 | 8,5-
135 | 115 8,0 770 | 1350 11
I'peunxa | 4,2- 2,8- 24- |21 | 510- | 1180- | 0,52 0,44 10,37 /0,442 | 8,3-
6,2 3,7 3,4 700 | 1280 9,7
ITpoco 1,8- 1,5- 15- |7 700- | 1150 | 0,52 0,40 0,34 /0,34 | 8,3
3,2 2,0 1,7 830
Puc 5,0- 2,5- 2,0- |19 | 650-|1300- 0,51 0,44 10,37 | 0,43
7,0 2,8 2,5 750 | 1400
T'opox 4,0- 4,0- 3,0- | 135 | 750- | 1260- | 0,55 0,32 0,37 | 0,30 | 15,5-
9,5 9,0 9,0 800 | 1350 17,5
Myxka 0,05-0,1 550- | 1360 | 1,42 0,7- | 0,4- 1,3
xyedomne- 600 0,85 | 0,65
KapHast
Myxka ma- | 0,150-0,530 770- | 1460 | 1,42 0,7- | 0,4- 1,3
KapoH- 900 0,85 | 0,65
Hast
Kyxkomns 2,8- 2,0- 1,6- |10 1100-
4,4 3,8 3,0 1300
Osgcror 10- 1,2- 1,4- 175 800-
156 | 3,2 3,0 1100
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IIpunoxenne 3 3HadeHue kK0dhGUIHEHTOB Ap 1/

I'py3 [Ipumep rpysa 3HaueHust KO3PHUIMESHTOB
) Ap
Jlerkuii u HeaObpa3MBHBIN 3epHo, MyKa 0,4 65
Jlerkuii MajgoaOpa3uBHBIN Memn, oTpy0OH, cosia u ap. 0,32 50
Tsoxenslit U Ma- CoJib, caxapHbIi MECOK, 0,25 45
710a0pa3UBHBIN TJIMHA CyXas U T.1.

[Tpunoxxenue 4 Pazmep OTBEPCTUM CENapaTOPHBIX CUT

Ouwurraemasi KyabTypa PasmepsI cut, MM
COPTHUPOBOYHOE pasrpy3o4Hoe ITIOJICEBHOE CUTO
CUTO CHTO
[MTmenuna 8-7-6,5 5-6 1,7x20
Poxsb 8-6,5-6 5-6 1,5x20
Slumensb 10-9-8 6-7 2x20
Osgec 11-10-9 6-7 1,8x20
Kykypysa 12-10-8 7-8 3,0
CeMeHa ITOACOIHEYHHUKA 12-8-6 6-7 3,0
IIpoco 6,5-5,4 4-5 1,4x20
I'peunxa 8-7-6 5-4 3,0
I'opox 10-12 6-7 45
[Ipuioxxenune 5 XapakTepUCTHKA IIUTKO30BbIX 3aTBOPOB
Mapka EMKOgTB, YacroTa ["aGapuTHBIE pa3Mepbl, MM Macca, kr
AM BpalicHnA JJINHA UpUHA BBICOTA
potopa,
MuH
I1I - 200 200 15,7 1492 860 1055 1600
I - 110 110 16 110 950 900 1460
II - 20 20 10 885 745 632 333
III - 15, 15 15-30 490 420 420 120-130
Iy - 15
11I - 6, 6 15-30 440 300 300 58-73
Iy -6
II - 3 3 22 308 265 254 38
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[Ipunoxenue 6 A3poarMHaAMUYECKUE TTapAMETPhI OTIEIH-

TEIIA
Otnenurenb Koaddunuent CkopocThb BO31yXa, M/C
COMPOTHBIICHUS
OOBEeMHBIN 2,5 10
IlenTpoOexHsrIit [1P 4,4 14...18
LentpobexHubiii IPK 3,7 8...10714...20"
[lentpobexubpiiit OTU 10Dy 12...14
Huxnon YII-38 20Dy 10...12

[Tpunoxenune 7 MarautHbeie CBOMCTBA OCTOSAHHBIX MarHu-

TOB
Mapka cruiaBa MarHuTHbIE CBOMCTBA
B, rc H,» Ou
AHI (anam 1) 7000 250 1750
AH2 (anuu 2) 6000 430 2580
AH3 (anam 3) 5000 500 2500
AHK (anaucH) 4000 750 3000
AHKOI (anauxo12) 6800 500 3400
AHKO02 (amamkol?) 7500 600 4500
AHKO3 (anauxo18) 9000 650 5850
AHK (annuko 24; 12300 500 6150
MAarHeTHKO)

[Ipunoxxenue 8 Y nenpHas Harpy3Ka TPUEPHOM TOBEPXHOCTH

Ouuiaemas KyJIbTypa

Y nenpHas Harpy3ka, 1<r/(M2 1)

MMOBCPXHOCTHU LN~

IMOBEPXHOCTU JHUCKOB

JTMHJIPHYECKUX B JIMCKOBBIX
TPUEPOB Tpuepax

[Tenuia oT KopoTkUx npumeceit (kykons u | 750 - 850 800 - 900

71p.)

[Tenunna ot AnMHHBIX npumecei (oBctora | 550 - 650 600 - 700

u Jip.)

OBec OT KOPOTKHX npumMecel (kykoms, Buku | 650 - 700 -

u 1p.)

I'peunxa OT KOPOTKUX MIIU AITUHHBIX 650 - 750 -

npumecei (oBca, p>Ku, BUKU U JIp.)

PasniesieHre MpoIyKTOB MISNTYIICHHS OBCa 500 - 600 450 - 550

OT60p JTOMaHBIX 3epeH U3 00pabOTaHHOTO 700 - 750 -

puca

KoHTpOoJIb 0TX0/10B KYKOJIEOTOOPHHUKOB 300 -

KoHTpOJIb 0TX0/10B OBCIOTOOTOOPHUKOB 200
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[Tpunoxenue 9 OnTuMalibHbIE 3HaYEHUSI YCKOPEHU BpallleHus pabouux

OpraHOB TPUEPOB

Tumn Tpuepa Bu1 3epHOBBIX KYJIBTYP
MIIEHHIIA oBeC
HuiuHapuyecKui 3,5-6,0 40-6,0
JluckoBbIT 85-90 6,0-7,0

[Tpunoxenue 10

3HauYeHHE YIJIOB TPEHUS 3€pHA O TPUEPHYIO MOBEPXHOCTh

[Tonoxxenue OBec [Tmennna Kyxkonb
3€pHa Hmin Hmax Hmin Hmax Hmin Hmax
Ha rnagkoit (+) 32 34 37 39 23 45
MTOBEPXHOCTHU
HWIMHAPA
MEXAY AYEIMU (-) 44 65 37 50
B suesx (+) 84 87 62 107 87 111
LUAJTUHIpA
(-) 68 75 63 120

[Ipunoxenue 11

3HauyeHUs A ¥ I B 3aBUCUMOCTH OT AMAMETpa STYEH

Suen d A n
IIITamMoBaHHbBIE 25-12 430-10° 1,80
®pes3epoBaHHbIE 15-55 4,62-10° 1,65
dpesepoBaHHEIE 6,0 - 12 5.39-10° 1,80

[Ipunoxenue 12

PexoMeH10BaHHBIE pa3MeEpHI siYEN TUCKOB TpUEpa

Tun Tpuepa JIuneliHble pa3mMepsl SYEH AUCKOB TPHEPA, MM
JTUaAMETP JUTMHA IMpUHA riyouHa nepeMbIuKa
MEXy siue-
SIMH
Kyxkoue-
OTOOPIIHK
OCHOBHBIE 4250-50 | 4,045:5,0 4.0:4,5:5,0 2,0:2,25:2,5 1,5
JIACKU
KoHnTtposnbnbie 3,0-4,0 - - - 15
JIACKU
Ogcroro-
OTOOPIIHK
OCHOBHBIE 8,0-10,0 7,0:8,0:9,0 7,0:8,0:9,0 3,5:4,0:4,5 1,5
JIACKU
KoHnTtposnbnbie 9,0-11 - - - 15
JIACKHU
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IIpunoxenue
13 PexkoMeH10BaHHBIE 3HAYEHUS JUaMETPOB LIWJIMHIPUYECKOTO TpHUEpa

JuameTp muimHpa, 400 500 600 800
MM
[Ipon3BOAUTENBHOCT, Ho 1200 1000 - 25000 2500 - 3500 3500 -5000
KI/4
[Ipunoxenue
14 PekomeH1I0BaHHBIC TUAMETPHI STUCH [MIMHIPUUECKOTO TpUepa
Kynerypa | [ImeHnnma | Poxsb Slumens Ogec Puc Puc-ceuka
Huamertp, 5,0 6,0 6,3 8,5 6,0 3,0-35
MM
[Ipunoxenue
15 TosuyHa TMCTOBOM CTANU JUIsl UIUHIPUYECKOTO TprUepa
Juametpsr 1,6; 1,8; 2,2, 2,5; 3,15; 3,5; 5,6; 6,3; 8,0; 8,5; 10,5;11,2;
AYeeK, MM 2,0 2,8 4,0; 4,5; 7,1 9,0; 9,5 11,8;12,5
5,0
Tonmuua 0,9 1,1 15-1,6 2,0 2,2 2,5
JHUCTa, MM
[Ipunoxxenue
16 Hekoroprie mapamMeTpbl 000€UHBIX MAIITUH
ITapamerpsl | Enunun- Ouncrtka [enymenue
poTtopa LBl 13- muie- KM AYMEHS OBCa
Mepe- HULIBI KpyIHOI MEJIKONH | KPYNHOH | MEIKOHU
HuA bpakiuu | ¢pakuuu | ppakuuu | dbpakiuu
OxpyxHas Mm/c 13...15 | 15...18 | 17...18 19...20 18...19 21...22
CKOPOCTb
Pannans- MM 25...30 1 20...25 | 20...22 16...18 22...25 17...20
HBIU 3a30p
ITpomoms- % 10...12 | 8...10 7...8 6... 10...11 8...9
HBIN YKJIOH
Onueit
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[Ipunoxenue

20 HekoTtopbie mapaMeTpbl BaIbIIOBBIX CTAHKOB

CucreMsl VnenpHas VYV neapHasg KonnuectBo VYkion
Harpyska, notrpeOHas puduieit Ha 1 pudueit, %
Kr/(cM-CyT) MOIITHOCTb, CM JUIMHBI
kB1/cm OKPY’KHOCTH
BaJILIIOB

I npanas 800-1200 0,185-1,200 3,5-4,5 4-6
II npanas kpymHas 600-900 0,225-0,240 4,0-5,5 4-6
II mpanas Meakas 600-900 0,135-0,155 4.0-5,5 4-6
Il npanas 400-600 0,205-0,225 5,0-6,5 4-6
IV npanas kpymHas 250-300 0,175-0,210 5,5-6,5 6-8
IV npanas menkas 300-400 0,145-0,160 5,5-6,5 6-8
V npanas 200-300 0,140-0,155 6,5-8,0 7-8
VI npanas 120-150 0,115-0,125 7,5-8,5 7-8
VII npanas - 0,135-0,155 7,5-8,5 8-9
1-a numdoBouHas 300-400 0,070-0,080 9,0 6-8
2-51 nuTMOBOYHAS 300-350 0,070-0,080 9,0 6-8
3-s1 mIndoBOYHAS 300-350 0,080-0,085 9,5 6-8
4-s numdoBovHAS 200-300 0,080-0,095 10,0 6-8
5 u 6-51 nuIMdOBOYHBIC - 0,080-0,095 9,5-10,0 7-10
BreiMonbHEIE - 0,080-0,090 10,0 8-10
1,2,3,4 u 5-1 pa3MoJIbHBIC 180-300 0,105-0,115 10-11 6-8
6,7 u 8-s1 pa3MOJIbHBIE 125-200 0,105-0,115 10-11 8-10
9 u 10-1 pa3mMosibHBIE 125-150 0,105-0,115 10-11 8-10
1-1 cxomoBas 180-250 0,100-0,110 10 8-10
2-1 cXxonoBas 140-200 0,100-0,110 10 8-10
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CocTaBUTENH:

Me3zenoe Apmem Anamonvesuu
Typoe Anexcandp Konopamuvesuu
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