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1. PACYET CMEHIUBAIOIIUX JIUTEAHBIX BET'YHOB C

BEPTUKAJIBHO-BPAIIAIOIIUMUCS KATKAMUA
Hcexoonwie oannvie:

1. IIpoussomurensHoCcTh cMecutens (), m/c.
2. TlpoyHoCTh cMecCH BO BIaXHOM cocTossHuM (), Mlla,

3. TexHonOru4ecKu HEOOXOIMMOE BpeMs epeMeIIuBaHUs Thep’ C.

3aoaua pacuema: onpenenuTb OCHOBHbIE KOHCTPYKTHBHBIE TAPAMETPBI CMECUTENS U
MOIIHOCTh MPUBOJIA.

CxeMa cMmecuTens peacTaBiieHa Ha pucyHke 1.1.

P
™,
N,
—
]
H[

1 - HemoaBMIKHAA yala; 2 - KaTKu; 3 - BEpTUKAJIBHBIN Bal; 4 - TpaBepca; S, 6 - TUIyXKKH;
7 - pa3rpy304HbIii JIFOK.
Pucynok 1.1 - Cxema cMemMBaromux JUTEHHBIX OETYHOB ¢ BEPTUKAJIBHBIMU KaTKaMu

Memoouka pacuema [1,2,3]:

1. Pa3Mepr Jalmm CMECUTEJIsA OIIPCACTIAIOTCA UCXOOA U3 BaI[aHHOﬁ €ro
MPOU3BOAUTCIIBHOCTHU.

II-Thep = Viam:

. 3
rie VsaM — 00bEeM 3aMeca B OJTHOM yalle, M
VaaM = S3aM : H3aM’
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2
e S .., ~ [VIOMmah 3ameca, M,

H — BBICOTA 3aMeca, M.
3aM

2
Saam = &, M
4
rie ), — AMAMETp Hallu, M.
H;ay =hy +hy,
TI€ |y~ 3a30p (BBICOTA CJIOSI CMECH) MEXKAY KpallHEe HUKHEH TOYKOM KaTkKa
Y JIHUIIEM  Halllk, IPUHUMAETCS PaBHBIM ¢ = (,020....0,025 M.

h2 — BBICOTA CJIOA CMECCH, 3aXBaThIBAEMOU I101 KaTOK, IPMHUMAIOT

pasHo# (),06...0,08 M.
[Tony4daem:
. D2
Viam = n—q(hl +hy): oy
4
Tak KaK TOJT KATKM CMECHTEISl B KOK/bIA JaHHBI MOMEHT IOTAaeT JIUIIIh YaCTh
cMecH, 3arpyskaemoii B vairy (=80 —85%) , a ocTajibHasi Macca CMECH MOJTHUMA €TCsI
IUTY’)KKaMH — OTBAJIaMH BBIIIE CIIOST  hy, MOTy4aeM pacyeTHyIo GopMyITy JIs
OIpeNIeICHNs JHaMeTpa Yalllu ;

4V3aM
n(hy +hy)’

JlnameTp valm MOKHO TaKKe YCTaHABIUBATh MO JaHHBIM Ta0d . 1.1
Tabnuua 1.1 - OcHoBHble mapameTpsbl cmecuteneid mo I'OCT 15955 —80

M.

D, = (0,8...0,85)

Haumenosauue

Tun
OCHOBHBIX

CMECUTEN Hopwmer
MapamMeTpoB
ObbeM sameca 31;1 0,003 | 0,005 | 0,025 | 025 | 0.40 (11’205) 16 | 20 | 32 | 37
B OJTHOM Yarlie, 2 >
M® , He MeHee 35 - 10005 - 0,16 | (0,63)| 1,0 | 1,6 | - - -

1; 1400 2000

7 ’ 2 2 2

BHyTpeHHMIt 3] 350 | 450 | 670 (1500) 1600 (2800) 300 | 2500 | 2800 | 3000
JuaMeTp 5
Y, MM e - 400 - 760 | (2000) | 2000 | 2500 | - - -

[Ipumeuanue 1.

1— meproauyecKoro AeUCTBUS ¢ OJHOM Yalllel U BpalllaloluMCs BOKPYT €€
BEPTUKAJIBHOM OCH KaTKaMU U OTBAJIaMU, IEPEMEIINBAIOIIMMHI KOMIIOHEHTHI CMECH Ha
TOPU30HTAIILHOM OBEPXHOCTH JTHUIIA YalllH;

2— NepuOJIMYECKOTO ACUCTBHS € OJJHOM yallei 1 BpalaronuMcsi BOKpYT ee
BEPTUKAJIBHOM OCH KaTKaMU U OTBAJIaMU, IEPEMEIINBAIOIIMMHI KOMIIOHEHTHI CMECH Ha
BEPTUKAJIBHOU MOBEPXHOCTH O0CHANKY Yally;
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3— HenpepbIBHOIO IEUCTBUS ¢ IBYMS U OoJiee YallaMH U BpaIatolIUMCs B OKPYT
€€ BEpPTUKAJIIbHOM OCH KaTKaMU M OTBaJlaMU, IEPEMELIMBAIOIIMMU KOMIIOHEHTBI CMECH
Ha TOPU3OHTAJIBHBIX MOBEPXHOCTSIX JTHUII Yall — 3.1 unu BepTUKAIbHBIX
MOBEPXHOCTSX oOeyaek yamr — 3.2.

[Tpumeuanue 2. [TapameTpsl, yKkazaHHbIE B CKOOKaX, HE IOJKHBI IPUMEHATHCS [IPU
HOBOM NPOEKTUPOBAHUH.
Pabouas BbICOTa Yallll MPUHUMAETCS U3 YCIOBUS y100CTBa 00CITY KUBAHUS:
JUISL OTKPBITBIX NPOU3BOIUTEIIBHBIX CMECUTEIIEH H, = 0,7...0,8 M;

JUIS1 3aKPBITBIX CMECUTEIIEH H, = 0,4...0,5 m;

2. OnpenesieHue pa3sMepoB KATKOB CMECUTEJIA:
BbICOKOE KaueCTBO CMEIIMBAHUS ITOJyYaeTCs TOJIBKO B TOM CIIy4ae, €CJIM Ma TEPHUAJIBI,
3arpy’KaeMsbl€ B Hallly CMECUTENSA, HEOMHOKPATHO MOABEPTAKOTCSA JEHCTBUIO TITYKKOB
Y KaTKOB, PACIPEIEISAIOMIMNX CMECh, YIUIOTHSIOIINX U Bpa LIAIOIIUX 3€pHA IIECKA.
Takoe nelicTBHE CTaHET BO3MOXKHBIM, €CJIM MOJT KATOK OYyJIeT 3aTAruBaThCA
OIIpEENIEHHBIH 10 BbICOTE CIOM cMecu. UTOOBI YaCTHUIIbI CMECH 3aXBaThIBAIUCH
KaTKaMH, yroj 3axBata ¢ Mexnay kacatenbHoM T - T u ropuzoHTanbHOM ocbio  (pHC.

1,2)  He AOMKEH MpPEBBIILIATh HEKOTOPOI BEIMYMHBI COOTBETCTBYIOILIEH
KOHCTPYKTHBHBIM ITIApAMETPAM CMECHUTEIIS.

Pucynok 1.2 - Cxema cui, IeMCTBYIOIIMX HA KAaTOK

JIns onpeneneHus yclIoBHUM 3aXBaTa CMECH KaTKAMHU PACCMOTPUM YCHUIIHS,
JEUCTBYIOLIME B CMECHUTEIIE TIPU NIEPEMEILICHAN KaTKa I O CJIOK0 cMecu. JlaBiieHne N

Ha CMECh HAMPaBJICHO MEPIEHANKYISPHO K KacaTeIbHOM, TPOBEICHHON Yepe3 TOUKy A
, U IPYU IBUKCHHUM KATKa BBI3bIBAECT B ATOM TOUKE CUJIy TPEHUS PABHYIO IPOU3BEACHUIO
N - f , HaIpaBJIEHHYIO 10 KacaTeJIbHOM.

qaCTI/IL[BI cCMECHUu 6YI[YT 3aTATrnBaThCA 1104 KaTKHN HpI/I YCJ'IOBI/II/I:
N-f-cosa=>N-sina
rae N -f - cos o — F'OpPU3OHTaAIbHAsA COCTABIIAIONIAS CUIIBI TPEHUS;
N . sin o, — TOPHU3OHTAJIbHAA COCTABJIAIOIIAA CHIIbI JABJICHUA KaTKd Ha CMCChb.
3 JAHHOTO YCJIOBU IMMOJTYyYaCM:



sina
f> = tga
cosa
OOb1yHO KO3 puLMeHT TpeHust f npuHUMaeTcs paBHbIM 0,7, Torna tgo. = 0,7; uTo

COOTBETCTBYET YIIIy ¢ = 35° . 3HAUuT, A1 3aTATMBAHUAS CMECH IO KATOK YT OJI o

JOJDKEH OBITh HE MeHee 35°.
N3 reoMeTpruyeCKUX MOCTPOCHUM MOTYy4aeTCs :

D D
—K ="Rcosa+hy, ™
2 2
Orcropa: D, :&, M.
1-cosa

Tak Kak ¢ yBeJIMYEeHUEM D, YMEHBIIACTCS YTON o U COOTBETCTBEHHO yBETHIHBACTCS
D,, ¥ YMCHBIIAETCS sjn oL > T-€. YMEHBIIACTCS tg(y, W, 3HATHT, yIyHIIAIOTCS yCIOBHS
3axBaTa CMECEH KaTKaMH, TO I PaCYETOB HY’KHO TP HUMATh.

D, > 2hy
1-cosa

[Ipn g =35°, D, ~11hy; OOBIYHO PUMEHSETCS D, = (11...12)h,-
IIupuna kaTka b Y OOJBIIMHCTBA CMECUTENIEH HAXOAUTCS B CIEAYIOIIEH

3aBUCHUMOCTH OT JWaMeTpa KaTka U IuaMeTpa Jallu :
K r’

1 1
b,=(——...2)-D,- M
K (3.25 5) K
Wnnu:
1 1
b = \—..— 'D » M.
K (10 12) q

Bec kaTka OIpCACIACTCS UCXOAA U3 YCIIOBHs, YTO IECPECTHUPAIOIICC JICICTBUE B
CMCCHUTCIIAX U HCO6XOI[I/IMOC KayeCTBO CMEIINBAHUS 00eCIIeUnBa €TCS IIPpH YIULIOTHCHUHU
9JICMCHTAPHLBIX CJIOEB CMECHU B IIPOLCCCE CMCIINBAHUS. I[&BJ'ICHI/IC Ha CMECh
YCUIIUBACTCA HCﬁCTBH@M CIICOAJIbHBIX IIPYIKHH.

HaxaTtue kaTka Ha cMech OIpCACISACTCA U3 BBIPAKCHUA !

GK = q . bk ) kH
rac q - JOIIyCKacMas Harpy3Ka Ha CAMHUIY IIWPHUH bl KaTKa, kH /M. Ona 3aBucur ot

o0beMa 3aMeca Vian':

Vian: M 0,25 0,4 0,6 1,0 1,26 1,6

q- kH/m 20 25 32 40 56 80

3. YacToTa BpaleHusi KATKa PacCUUTHIBAETCS U3 KIIACCUYECKUX POPMYIL:
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T-Nn D

o= U v=—
30 2
B pe3ynbrare 00beMHEHUS OTyYaeTCs:
60- Ve -1
n.. =—— X MWH
K D
- Dy

e v,.~ 1,4... 2,2 M/c - TuHEWHAsI CKOPOCTh TOYEK, JEKAIINX Ha 00pa3yrollel KaTka.

4. Yacrora BpaleHus BEPTHKAJBHOI0 BaJIa CMECUTEIII HAXOAUTCS U3
COOTHOILEHUS:

K -1
nB = nK . , MUH
rac Dcp - CpeI[HI/Iﬁ ANaMETP Ka4YCHUA KaTKa, M.

Dep =1y +1p =1y +1 —b, (ex puc.L.1)
[Tpy HECUMMETPUYHOM PACIHOJIOKEHUH KAaTKOB
1; =b, +0,5.M
15 = (1,15...1,25)-11-

5. Onpeaesnenre MOIHOCTH MPUBO/AA CMECUTETIS.
Mo1iHOCTB, TOTpeOIsieMasi CMECUTENIEM, PACXOAYETCSl HAa KAUYeHHE U CKOJIbKEHHE
KaTKOB OTHOCHUTEJIBHO CMECH, a TaK)K € Ha MEePEMEIICHHE CMECH TUTY>KKaMU:

= kBT
MOH_IHOCTB, HCO6XOI[I/IMEI$I JJI1 Ka4Y€HUA KaTKOB

Gy g Dep A Viay
Niay = ’

60-R, -S;am

e G, - CuIa NpWKUMa CMECH KaTKOM, kH;

kBT

-1
n. — YUCI0 000pOTOB BEPTUKAIBLHOTO Baja CMECUTENS B MUHYTY, MUH
B

A - 6e3pazmMepHbIit K03hOUITMEHT, YUUTHIBAIOIINMI BIUSHUE CBOMCTB CMECH Ha
COINPOTHUBJICHUE KAUEHUIO MO HEMl KATKOB.

A =0,8+ 326.

G3aM = V3am '80’ Kr
rae R - PaIHycC KaTKa, M.

MouHOCTh, pacxoayeMas Ha CKOJIbKEHUE K AaTKOB OTHOCUTEIIBHO
CMECH:
G, -b,.-n,-f
Kk Yk "Up
= KBT
NCK 60 >

rae f — ko3 UUUEHT TPEeHUs KaTKa 10 CMeCH, MPUHUMAETCS PaBHBIM f = 0,3...0.4.

MOH_IHOCTB, 3aTpaduBacMad g MNCPEeMCIICHNA CMECH TITYKKAMU !
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2 .
Nug = Gaan -0g - K- Js KBT
1€ G 4, ~ BEC 3aMeCa, kH;
G3am = Viam - 905
e §- 00BEMHBIN BEC PBIXJION cMecH o9 =11...12 kH/M’

K - K03pduiimeHT, y9uThIBAOIIHA 3aBUCUMOCTh MOIITHOCTH TIPHUBO JIa OT CBOKCTB
dbopMOBOUYHOM cMecH;

K = 0,7 + 300, c/™’

Y - r€OMETPUYECKUM NTapaMeTp ILIYXKKOB;
1 ' 3 3 ' 3 3 ] 3 3 4
Y =2y = g[hl (r1,2 I )+hy (rz’z i )+hj (r3’2 —T31 )M
h1 ’h2 ,h3 - BBICOTA ILTYKKOB, M;

- PaACCTOsSHHUEC OT OCHU BpallCHHUA 10 I'PAHU
N1oM1,2002,1°72,2573,1003,2 7 P PATICHIBL A0 TPanitit

COOTBETCTBYIOIIMX YYaCTKOB ILTY>KKOB (pPUCYHOK 1.3).

Pucynok 1.3 - Cxema K pacdyeTy reo MeTpHUYECKOro rmapamerpa IiyKKoB
| ' !
hy =0,02...0,03™ hy = hj = 0,08...0,10 ;
1'1,1 ~ 0,1 * R(_I, r1’2 ~ l'2,1 ~ 0,3 * Rq; r2,2 zl'3,1 z(),6'R"]; l'3’2 ~ 0,9' Rq
rae Rq = & — paauyc 4yaliu, M.
MOIIHOCTD ABHMTaTE S CMECHTEIS ONPEAENIeTCs 1Mo GpopMyIie:
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1
n

rjae Ky: 1,04...1,2 - ko3(ppuMeHT ycTaHOBOYHOU MOITHOCTH;

, KBT

Ngp =Ky Ny -

n= 0,8..0,95 - KII/] mpuBoma cmecurers.

[Ipu paboTe cABOECHHBIX OETYHOB Kaxas 4yallla pacCMaTpUBAETCs HE3a BUCUMO.

Takum 00pa3oM, MOIIIHOCTb MPUBOJIA CMECEIIPUTOTOBUTEIIBHBIX MAIITUH 3aBUCUT
OT MacChl 3aMeca, CBOMCTB MPUTOTABINBAEM O CMECH, TIIOIIAAM Yalllv, PACTIOIOKEHUS
Y YHCJIa TUTYKKOB, pa3MEepPOB KaTKOB U MECTA UX YCTAaHOBKH, YACTOTHI BpAIlICHUS
BEPTUKAIBHOTO Baja U APYyTUX (PaKTOpoOB.

MomnHoCTh NpHUBO/Ia KATKOBBIX CMecHUTelNel (OEryHOB) MOMKHO TaKkKe
paccuuTath o NpudIMKeHHON Gopmyiie [4]:

Ny +N + N
Nem = Nyx - e I;aq

1- BIIOT

rne Ny y — MOIIHOCTb XOJIOCTOrO X0/1a, ONpe/ienseMast KIIZ snexkrponsurarens u

CK kBt

NOTEPSIMU HA TPEHHUE B MEXaHU3MaX MAILUHBL; U1l CEPUIMHO
BBIITYCKAa€MBbIX OEI'yHOB Nyx ®2,5...3,0 KBrT; Ny =3...4 KkBT;

Nieay #15...30 kBT, N .. ~ 1,5...3,0 «BT.

Buor ~ KO3 (HUIMEHT OTHOCUTENBHOW MOIIIHOCTH Ha KOMIIEHCALINIO

JOTIOJTHUTENBHBIX MTOTEPh, MPONOPIIMOHATIBHBIX HATPY30K
(BHOT ~ 0,03 cee 0,05 )'

BapuraHTbl ”HOMBHIyaIbHBIX 3aJaHUH JJI pacyeTa JUTENHBIX OEry HOB C
BEPTUKAIbHO-BPALIAIOUIMMUCS KaTKaMU MpUBeeHbI B Tabnuue 1.2.

Tabnuua 1.2 - BapuanTsl MHAMBUAYAIbHBIX 3aJJaHUM AJIs1 pacueTa JUTEHHBIX
OETyHOB C BEpTUKAJIbHO-BPALIAIOIIUMUCSA KaTKAMH

Howmep OcHOBHBIE MapaMeTpbl OETYHOB U CMECEH
Bapuanta | [IpomsBoaurenpHOCTh | [IpogomkurensHOcTh | KommmuectBo | O6BeM 3ameca | [IpoyHOCTH
CMeCHUTEJS TI0 [IMKJIa, MUH qari B OJ[HOM yamie | CMeCH BO
FOTOBOM cMecH, M /4 CMECHUTENS BIIQYXKHOM
HETIPEPHIBHOTO | COCTOSIHUH,
JIeHCTBHS, M MlIla
1 10,0 1,5 1 - 0,031
2 20,0 - 2 0,25 0,032
3 16,0 1,5 1 - 0,033
4 32,0 - 2 0,40 0,034
5 40,0 1,5 1 - 0,035
6 80,0 - 2 1,0 0,036
7 50,0 1,5 1 - 0,037
8 100,0 - 2 1,25 0,038
9 65,0 1,5 1 - 0,039
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10 130,0 - 2 1,6 0,040
11 80,0 1,5 1 - 0,041
12 160,0 - 2 2,0 0,042
13 128,0 1,5 1 - 0,043
14 256,0 - 2 3,2 0,044
15 148,0 1,5 1 - 0,045
16 296,0 - 2 3,7 0,046
17 0,15 2,0 1 - 0,047
18 7,5 2,0 1 - 0,048
19 15,0 - 2 0,25 0,049
20 12,0 2,0 1 - 0,050
21 24,0 - 2 0,40 0,51

22 30,0 2,0 1 - 0,052
23 60,0 - 2 1,0 0,053
24 38,0 2,0 1 - 0,054
25 76,0 - 2 1,25 0,055
26 48,0 2,0 1 - 0,056
27 96,0 - 2 1,6 0,057
28 60,0 2,0 1 - 0,058
29 120,0 - 2 2,0 0,059
30 96,0 2,0 1 - 0,060
31 192,0 - 2 3,2 0,061
32 111,0 2,0 1 - 0,062
33 2220 - 2 3,7 0,063
34 0,06 3,0 1 - 0,064
35 5,0 3,0 1 - 0,065
36 10,0 - 2 0,25 0,066
37 8,0 3,0 1 - 0,067
38 16,0 - 2 0,40 0,068
39 20,0 3,0 1 - 0,069
40 40,0 - 2 1,0 0,070
41 25,0 3,0 1 - 0,071
42 50,0 - 2 1,25 0,072
43 32,0 3,0 1 - 0,073
44 64,0 - 2 1,6 0,074
45 40,0 3,0 1 - 0,075
46 80,0 - 2 2,0 0,076
47 64,0 3,0 1 - 0,077
48 128,0 - 2 3,2 0,078
49 74,0 3,0 1 - 0,079
50 148,0 - 2 3,7 0,080
51 0,40 4,0 1 - 0,081
52 3,5 4,0 1 - 0,082
53 7,0 - 2 0,25 0,083
54 6,0 4,0 1 - 0,084
55 12,0 - 2 0,40 0,085
56 15,0 4,0 1 - 0,086
57 30,0 - 2 1,0 0,087
58 19,0 4,0 1 - 0,088
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59 38,0 - 2 1,25 0,089
60 24,0 4,0 1 - 0,090
61 48,0 - 2 1,6 0,091
62 30,0 4,0 1 - 0,092
63 60,0 - 2 2,0 0,093
64 48,0 4,0 1 - 0,094
65 96,0 - 2 3,2 0,095
66 55,5 4,0 1 - 0,096
67 111,0 - 2 3,7 0,097
68 3,0 5,0 1 - 0,098
69 4,8 5,0 1 - 0,099
70 12,0 5,0 1 - 0,100
71 15,0 5,0 1 - 0,101
72 19,2 5,0 1 - 0,102
73 24,0 5,0 1 - 0,103
74 38,4 5,0 1 - 0,104
75 44,4 5,0 1 - 0,105
76 1,5 10,0 1 - 0,106
77 2,4 10,0 1 - 0,107
78 6,0 10,0 1 - 0,108
79 7,5 10,0 1 - 0,109
80 9,6 10,0 1 - 0,110
81 12,0 10,0 1 - 0,111
82 19,2 10,0 1 - 0,112
83 22,2 10,0 1 - 0,113

TexHnueckue XapakTepUCTUKH HEKOTOPBIX MPOMBILIUICHHBIX JTUTEHHBIX CMECH TEJIEH €
BEPTUKAJIBHO BpalalOIIMMUCS KaTKaMHU MpeacTaBiieHbl B Ta0aume 1.3 u 1.4.

Tabnuua 1.3 - TexHuueckre XapakTepUCTUKN HEKOTOPBIX MPOMBIILIEHHBIX JIUTEHHBIX
CMECHUTENIEN TEPUOTUYECKOT0 AEUCTBUS C BEPTH KAJIbHO-BPAIIAOIIMMHUCS KaTKAMHU

Monennb
[Tapamerp | 1A1 | 151 lA- | 1A-
M| o1 | 15104 114M | 15107 15108 1|, | 114
OOBeM | 25| 0,3 1,0 1,25 2.0 37 1025 0.6 | 1.0
3aMeca, M
BryTtpennuii
JwameTp 180 130 2016 | 2800 | 2540 | 3024 1(6)0 230 2(8)0
qarim, MM
Bricora 600 | - 980 1200 1220 1066 350 | 400 | 800
qarim, MM
Juametp | 550 | 570 815 900 1015 1220 700 | 900 | 900
KaTKa, MM
Mupuna 1 5 | 190 305 350 380 356 200 | 250 | 400
KaTKa, MM
Macca kartka,
KT B B B B B B B B B
Yuciio KaTKOB 2 2 2 2 2 2 2 2 2
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Yucno ) ) ) ) ) ) ) 3 3
OTBaJIOB
Yacrorta
BPAMCHIT |- 48 1 48 34 18 32,8 26 28 | 28 | 18
BEPTUKAIBHOT
0 BaJa, MUH
Ycunue 0.6- 4.9-
JIaBJICHHS ’ 1,8 0-5.4 - 6-12 0-16 2-6 1(’) 0 12,5
KaTka, kH 1,55 >
VY nenbHoe
JIaBJICHUE - - - 3,12 - - - - -
katka, Mlla
&1=224Mmm
B,=608Mm
R e
?:; ; ?:; ; 21=270Mm z§:1 g . %2:750MM
XapakTepuct ijl 4 ijl 4 62215:710 OMM 7,=81 3y6uaras: iiﬂz};li(;p
HKa 7,46 | Z,~46 7,-45 Ueps.t=3MMm ~ 71=15 7,-62 - - -
TPAHCMHUCCUH | 7.-24 | 7,=24 7:=69 qeé’_B‘SEOH 221;12211 Z5=22
746 | Z=46 | Z,~16 7216 2;63 Z~144
Z6=45 7,~12
Z7=19
Zs=102
MoiHoCTb
HPHBOME oy |15 - 40 - - 10 | 28 | 40
3JIEKTPOIBHUTa
Tes, KBT
Yacrorta
Bpatlieliit =1 150 | 150
Baja - - - - - - -
JBUraTEs, 0 0
MuH !

Tabnuua 1.4 - TexHuueckre XapakTepUCTUKN HEKOTOPBIX MPOMBIIILIEHHBIX

CABOCHHBIX JIMTEUHBIX CMECHUTEICH HEMIPCPLIBHOT'O HeﬁCTBHH C BCPTUKAJILHO -

BpallarOMMUMHCA KaTKaMu

[TapameTp Mopnens
15204 | 15207 | 15208
O6bEM 3ameca, M
BHyTpeHHuMi tuaMeTp yanm, Mm 2016 - 3024
BricoTa yamm, MM 983 - 1404
JlnameTp KaTka, MM 815 - 1220
[IIuprHa KaTKa, MM 305 - 356
Macca kaTka, Kr - - 1600
Yuciao KaTKoB 4 - 4
Yucno oTBanos - - -
YacroTa BpallleHus1 BEPTUKAIBHOTO Baja, MUH 38,6 - 33,7
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Ycunue gaBieHus katka, KH

Y nenbHOE naBneHue katka, MlIla

XapakTepucTuKa TPAaHCMUCCUU

MOH_IHOCTB IMPUBOAA JICKTPOABHUTATCIIA, kBT

160

T
YacroTa BpallleHus Bajia IBUTaTEIs, MUH
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2. PACYHET HEHTPOBEKHOI'O CMECHUTEJIA

Hcexoonwvie oannvie:
1. IlpousBoaurenbHOCTh cMecutens [], M/,

2. IIpo4HOCTH CMECH BO BIAXKHOM COCTOSHUU ¢y, Mlla,
3. TexHOJOru4ecKku HEOOXOUMOE BpeMs IepeMEIIMBaHUS Thep’ MUH.

3aoaua pacuema: ONpenenuTb OCHOBHbIE KOHCTPYKTHBHBIE IAPAMETPBI CMECHUTENS U

MOIIIHOCTh MPUBO/A.
Cxema 1IeHTpOOE)KHOI0 CMECUTENS NTOKa3aHa Ha pUcyHke 2.1.

1 — gama, oOMIIOBaHHAs PE3UHOM; 2 — POTOP; 3 — MasITHUKHU-KPUBOIUIUIIBL, 4 — TUTYKKH; 5 — KaTKH,
0OJIMIIOBAHHBIE PE3UHOM.
Pucynok 2.1 — Cxema HeHTpOOEKHOTO0 CMECUTENS

1. Onpenenenrie pa3MepoB YalM CMECUTEIIS.
PaGouas BbicoTa yau H , MPOM3BOJICTBEHHOTO CMECHTENISl PMHUMACTCS PAaBHOM

0,45...0,55 m.
JluameTp vaim paccuyuThIBaeTCs 1o hopmylie:

3
e Vo - 00bEM Yalll CMECUTENS, M ;
3

Vg =3,2-V3uu- M

3
— CMKOCTb OJHOI'O 3aMecCa, M

V3aM
3

Viam = l_I'trlep’M

rae [I - MMPOU3BOAUTCIBHOCTb CMCCHUTCIIA, M3/MI/IH;

- 16 -



MOKHO Takxke YCTAHOBHUTL JUAMCTP HallX 110 JaHHbIM Ta6JII/II_[BI 2.1.

Tabnuua 2.1 - TeXHOJOrn4ecKne XapakKTePUCTUK U TPOMBIIIEHHBIX JTUTEHHBIX
LHEHTPOOEKHBIX CMECUTEIIEN MEPUOIUNYECKOTO TEUCTBHUS

Moaenb
Hapawetp 116M2 | 15326 15328 | 115M lﬁ' 116
O6BEM 3ameca, M 0,63 1,0 1,6 0,4 | 0,25 | 0,75
BryTpemmmit Hametp 2000 2000 2500 | 1925 | - -
Yalu, MM
BricoTta gamm, Mm 664 664 685 - - -
JnameTp Katka, MM 830 830 - - - -
[[IuprHa KaTKa, MM 86 86 - - - -
Macca kaTka, Kr - - - - - -
Yucno KaTKOB 3 2 3 2 2 3
Yuciio oTBaIOB 3 2 3 - - -
Yacrora BpaleHus
BepTI/IKanLHolro Baja, MUH 67 54,5 45 74 90 |61,5
Ycunue gaBjieHuUs KaTka,
kH i i ) ) ) i
Y nennHOE 1aBjIEHUE KaTKa,
MIIa i i i i i i
7,=13 7Z,=12 Z,=12
XapakTepucTrka 7,=56 Z,=53 Z,=53
TPAaHCMUCCHUU 7;=18 75=24 75=24 ) ) i
74792 74=121 74=121
Morurocts nprsoza 100 110 160 89 | 55 | 100
AJIEeKTpoABUrarelsi, KBt
Yacrora BpaiieHus Eana 1500 i ) i i i
JIBUTATEIIs, MUH
2. OnpeneneHrue pa3MepoB KATKOB CMECHUTEIS.
JlnameTp KarTka:
Dy a
D,y=—7-e-——_M
2 2
r7Ie @ — 3a30p MEXAY KaTKOM U BHYTpPEHHEN MOBEPXHOCTHIO Yalll, IPUHU MACTCS

0,02...0,03 m;
a — PAacCTOSHME MEXY ABYMs KaTkaMu, nmpuHumMaercs 0,25 m;

[upuHa KaTKOB HEHTPOOEKHOT'O CMECUTENS BBIOMpPAETCsl U3 KOHCTPYK TUBHBIX
cooOpakeHu# B mpejenax dK =0,1...0,2 M.

Memoouka pacuema:
3. OnpeneneHrue CKOPOCTH ABUKEHHUSI CMECH 10 CTEHKAaM YaIllu.
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OCHOBHBIM IPOLIEC COM B HEHTPOOEKHBIX OEryHax sIBIsieTCSl OpOCAHHE CMECHU C
OO0JIBIION CKOPOCTHIO HA PE3UHOBYIO OBEPXHOCTh 00€YaNKH YalllH.

YacTuibl cMecH, MOAXBAaTHIBAEMbIC TLTYKKaM, IBFKYTCS TI0 €ro TMTOBEPX HOCTH C
OTHOCUTENILHON CKOPOCTHIO Vorn (puc. 2.1), oATHOBpEMEHHO MEPEMENIASICH C TUTYKKOM
BOKPYT BEPTUKAIBHO U OCH BpAIEHUSI POTOPA C OKPYKHOU (TIEpEHOCH oif), CKO -

POCTBIO Voxkp" CxopocCTh, ITPU KOTOPOM YaCTHUIIBI CMECU CPBIBAIOTCS C LTy KKa,

ABIIAETCSA A0COJIOTHON CKOPOCTBIO YaCTHII Vgage 1 PasHare OMETPUUECKOU CyMMe

OTHOCUTEJILHOU U IIEPEHOCHON CKOPOCTEH.

Bce 311 cCKOpOCTH HaXOIATCA B CIAEAYIOLIEH CBA3HU:

Vage Yot _ _ VUage _ Yorm
= = Vokp = =
coso; sinoy

sina  cosa

Cwmecurenb UMEET 2 TUTYXKKa:
nepBblid ¢ ¢ = 60°, o =30°;
BTOpOMi ¢ ¢ =45°, o= 45°.

o
AGCOITIOTHYIO CKOPOCTB IBIKCHHS CMECH JUTS TLTyKKa ¢ ¢ =60 i a1=300 (062 )
abc

NPUHUMAIOT paBHOU 6,3 m/cC.

0 0600 . 600 0 0
Torna: ogﬂp — —abc T _ 7,3 M/c; Uﬁlscp = Uggp
sin 60°
60° 60° 45°  45°
3Had Vokp’ HAXOMAT y gos Vo’ Vase

4. KunemaTu4eckuii pacyer.
Uucno 060poTOB poTOpa cMecuTeNsl (BEPTUKATIBLHOTO Bajla) OI peIeseTcs U3
YpaBHEHHS TIEPEHOCHOW CKOPOCTH YaCTHUI] CMECH :

60-v
n. = OKp | MuH"
P n(Dy —2A)
rae A = 0,025 M - 3a30p MeXTy KpOMKaMU IUTY’KKOB U BHYTPEHHEN MOBEPX HOCTHIO

qalu.
O6H_Ie€ NnepeaaTovYHOC OTHOIICHUEC IMTPHUBOAA CMECUTCIIA OIPECACISACM 110

bopmye:

~ 5 iOﬁIll =
w1460 zy 24

TNe 74,Z5:23>Z4 ¥ T-A. —TUCIIO 3yObeB B 3yOUaThIX Mapax U AMAMETPHI IIKUBOB JIJIS

Tp T _21 23

1 =
o011
n

pPEMHEN CUIIOBOM Iepe1auH.
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Yuciio 000poTOB KaTKa OMPEEISIETCS. U3 YCIOBUS NIEPEKAThIBAHUS €r0o 0e3
CKOJIBKEHUS T10 CJIOI0 CMECH, YIEPKMBAEMOMN HA CTEHKAX YaIlu:

n, = np . M, MI/IH_I
Dy
YToBast CKOPOCTh BpallleHHUs pOTOpa ONpenesseTcs mo Gopmyre:
TC- Ilp
®On = , pan/c
P30

5. MomHoCTh MOTPed/isieMasi CMeCHTeJIeM , 3aTPauynBaCTCs Ha MIEPEMEIICHUE

ILTY>KKOB NHJI , KaTKOB NKaT U IIPC€OJI0JICHUE NTOTEPh NHOT.

MOH_IHOCTB, pacxoayemas Ha ICPEMCIICHNEC CMECH TIITYKKaMHU :

2
Nun =K"Y"wp .G3aM,KBT

rae K- Ko3ppuueHT, y4uThIBABIINNA CBOMCTBA CMECH.

K =0,7+30c,c/™

G — Bec 3ameca, KH.
3aM

= . kH
Gsam = Viam 00
rne § — Bec cMecy, kH/M’. O6br4HO 8 () MPMHAMAIOT U3 HHTEpBAIA 3HAYECHUI

11....13 xH/ .
y — F€OMETPUYECKHH NapaMeTp ILTyKKOB (cMm. puc. 2.2).

CHE . /

™~
H‘"\-\-\_

75

1 — porop; 2 — muryHxep; 3 — yamia;
Pucynok 2.2 - Cxema K pacueTy reo METPUYECKOTO TTapaMeTpa IITY>KKOB

1. 60°, 3 3 60° .3 3 45° . 3 3 45° . 3 3
y=5[h1 (ry —r;)+hy” (ry —-ry)+hy” (ry —ry)+hy,” (r3 —ry)l,

rac paanycCol U BBICOTHI ILTY7KKOB 66pYTC5{ n3 CJICAYIOIUX CO OTHOIIICHUM:
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D
rl = 096Rq’M; rz = 0,8Ran; l'3 =RII —e> M ((R‘I =7q),

h?oo = 09129 M; hgoo = 0,065 M

h{5" = 0,08, b3 = 0,025 m.

Mo1HOCTb, 3aTpauynBaeMasl Ha epeMelieHre KaTKOB, OlpeaesseTcs no Gopmyie:

Ng = Frp.xau - Uk g’ KBr

rae FTp ay ~ CW1a TPEHUS KaueHHs, BOSHUKAIOIIAA NPH TIEPEKATHIBAHUM KaTKOB 110
O00koBoOI moBepxHOCTH, KH;
U - OKPYKHAs CKOPOCTD KaTKa, M/C;

i, — KOJIMYECTBO KATKOB, IPUHUMAEM | = 2 nin 3.

F pr.Kaq ’ Fuﬁ .

Tp.Ka4 — R ’

K

rae - K03 dULUEHT TpeHus KaueHus (Kod(pOULIMEHT TPEHUsI KAUeHUsI CTaIu

pr.Kaq
no (opmoBouHO1 cMecu cocTasisieT <~ 0,028).
R, — Pamuyc Katka, M.

Fu6 — LHEHTPOOEIKHAS CUIIa, TPUKUMAIOIIIAs KaTKU K cMecH, KH.

Fiy

1€ m,, — Macca Karka, T. (ycTaHaBiIMBaeTCs U3 YEPTEkKa KaTKa);

6 me.(DIZ).R,KH

R — paauyc OKpy>KHOCTH KOHTAaKTa KaTKOB CO CMECHIO, M.

a

2
OKpy>KHasi CKOPOCTh KaTKa OIPEAENIETCS 0 GopMyJIe:
V = m , M/C.

60
rae D, - AMaMeTp KaTka, M.
MotHOCTb ABUraTens onpeaenseM no Gopmyse:

Npg + N
n

rac T'I — KHI[ MpUBOJa MAIIIMHBI, y‘lI/ITBIBaIOH_[I/Iﬁ TAK¥XKC IMMOTCPU MOIITHOCTU HA TPCHUC

NHB = , KBT

poTopa o cMech, npuHUMaeTcsa paBHbM 0,8....0,9.

I/IHI[I/IBI/I,Z[yaJ'IBHBIC 3a/IlaHus K paCcucTy L[eHTpO6C}KHBIX 6erHOB IMPUBCACHLI B Ta6JII/I]_Ie
2.2.
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Tabmuna 2.2 — UnauBuiyanbHbie 3aJaHUs K pacueTy HEeHTPOOEKHBIX CMEIIUBAIOIIUX

OeryHoB
Howmep OcHOBHBIE TapaMeTPbl OETYHOB U cMecel
BapuanTa | [IponsBoaurensHocts | [IpogomkutensHocTs | KommuectBo | O6bem 3ameca | [IpoyHOCTD
CMECHTES 110 LIMKJIa, MUH ya B OJIHOH yalie | CMECH BO
TOTOBOIT CMecH, M°/4 CMECHUTENS BJIQ)KHOM
HENPEPBIBHOTO | COCTOSIHUM,

JICHCTBUS, M MIIa

1 0,2 1,5 1 - 0,030
2 4,0 1,5 1 - 0,033
3 10,0 - 2 0,10 0,036
4 25,0 1,5 1 - 0,040
5 62,0 - 2 0,63 0,043
6 40,0 1,5 1 - 0,046
7 100,0 - 2 1,0 0,049
8 64,0 1,5 1 - 0,052
9 160,0 - 2 1,6 0,056
10 3,0 2,0 1 - 0,059
11 7,5 - 2 0,10 0,062
12 19,0 2,0 1 - 0,066
13 50,0 - 2 0,63 0,068
14 30,0 2,0 1 - 0,072
15 75,0 - 2 1,0 0,075
16 48,0 2,0 1 - 0,078
17 122,7 - 2 1,6 0,081
18 2,0 3,0 1 - 0,084
19 5,0 - 2 0,10 0,088
20 12,0 3,0 1 - 0,090
21 30,0 - 2 0,63 0,094
22 20,0 3,0 1 - 0,097
23 50,0 - 2 1,0 0,100
24 32,0 3,0 1 - 0,104
25 80,0 - 2 1,6 0,107
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3. PACYUET JIOITACTHOI'O CMECUMTEJIA
Hcexoonwie oannvie:
4. TlpouzBogutensHOCTH ([]), M/,

5. TlpouHocTh cMecH BO BiIaXHOM cocTosinui ( ¢y ), Mlla,

6. TexHOJIOrn4ecKku HEOOXOUMOE BpeMs Mep EMEIIMBAHUS Thep’ MUH.

3aoaua pacuema: onpenenuTb OCHOBHbIE KOHCTPYKTHBHBIE TAPAMETPBI CMECUTENS U
HEOOXOIUMYIO JUIsl €r0 padOThl MOLIHOCTD AJIEKTPOABUTATENS IPUBOJIA .
Cxema cMecuTens mpeacTaBieHa Ha pucyHke 3.1.

1 — xopmyc; 2 — Basbl; 3 — 1onacTu
Pucynok 3.1 - Cxema J101macTHOro CMECUTENS

Memoouka pacuema:
1. Onpenenenrie eMKOCTH OIHOTO 3aMeca.
Jlist cMecutens NepuoANYEcKOro JeHCTBUS:

| |

- M
VCM - ’
Zzam
TNIE Z,,,, — 1HCIIO 3aMECOB, IPOU3BOIMMBIX CMECHTENEM B Hac

Yucno 3aMecoB MOKET ObITh HAWAECHO U3 BBIPAKECHHUS:

60
Ziam = ’
toﬁm

rac tOﬁIII — BpEMA IMKJIa, BKIIIOYAIOIICC BPEM 3arpy3Kd, IICPEMCIIMBAHUA W

BBITPY3KHU

toom = t3arp + t11ep + tBbIFp » MHH

s cmecuTenen HeNpePbIBHOTO AEUCTBUS
=II- M

rac tnep — BpCMA IICPpEMCIINBAHUA CMCCH, 1.

3

2. OnpeneneHre pa3MepoB KOPILyCa CMeCUTeJIs.
Panuyc kopnyca cMecurens
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VCM ,
CoSQ-y-2-ij

M

R=3

0 .
rae ( =45 — yron HAKJIOHA JIONACTEii K TOPU3OHTY;
v = 0,8...1,0 — k0O3(ppuLIHEHT HAIOTHEHHUS KOPITyCa CMECUTEJIS,
i ; — 4MCIIO NapHBIX JONATOK Ha OJIHOM Bajly (U1t cMecuTenel MepruoIuIeckoro

neiictBusi— 14...20, venpepbiBHOTO — 18...32).
[Ilupuna KopIryca cMecuTens

B=2R:(cosp+1).M.
PaGouas nnuHa kopryca
L =(0,12..0,14)-i, -B. M.
Bricora kopnyca
H= (2,0".2,2) . R, M, — LI CMECUTEINS IEPUOJIUYECKOrO NEUCTBU;

H = (2,3...2,4) - R, M, — Ul CMECUTEJISI HEIPEPLIBHOTO NEUCTBUS,

3. OnpeneneHue yncjia 000pOTOB BAJIOB CMECHTEJISI PACCUUTHIBACTCS 11O
aMIupHuyecKkoi popmyie

96
ng =(——+52); 00/MUH,
cM
rae Gy, — BECOBAd EMKOCTh CMECHTE/Is B LICHTHEPAX,

Gey =10-Viy 2000 B
rae § 0 1,2...1,4 — 0GbeMHas Macca CMeCH, T/M".

4. PacueT nepeaaToOYHOI0 OTHOIEHHUS PeLyKTOpa
ng

n
1B
rae .. = 750; 1000; 1500; 3000 — uncio o60poTOB ABUTATENS, 00/MUH.
B

5. OHpGI[GJ'IeHI/IC MOIIHOCTDB ABHUTAaTEJIA CMECUTCIHA

2 .

K. 2K -2 - g

NIIB= y O Gew -1y y,KBT.
n

rae Ky =1,1...1,2 — ko3 PuIueHT ycTaHOBOUHON MOIITHO CTH;

K — pacyeTHbIN mapaMeTp, 3aBUCAIIUNA OT CBONCTB CMECH;
3.
K=0,7+30c,c/M;
@ — YII0Basd CKOpPOCTh BpalllCHUA BaJIOB,
7T-Nn -1
o= 30B s s
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GCM — Bec oJHOro 3ameca, kH;

y — FCOMETPHYECKHII apaMeTp JIONATOK (puc. 3.2);

My

I

Pucynok 3.2 - Cxema Kk pacueTy reOMETPUUYECKUX TapaMeTPOB ILTYKKOB

r2 zRaM

Y=§°

rac h — IIHUPpHUHA FOpPI?;OHT&JIBHOfI IMPOCKIUM JIOIMMATKH, M.

rp =0.5R. M
n — KILA. IpUBOJa (0,7...0,9).

1

3 3 4,
h-(l’z —rl)aMa

h=e-cosa:
rae e — mupuHa jomnartku (0,1...0,3 m);

[1o pacueTHBIM 3HAYEHUAM NHB noa0upaeTcs TUIIOPA3MEP U MOIIHOCTh ABUTATENS

(tabm. 3.1).

Ta6muia 3.1 — TunopazMepbl 1 MOJTHOCT U AJICKTPOABUTATENCH
Tunopasmep | Momi- | Tunopasmep | Mow- | Tunopasmep | Moui- | Tunopasmep | Mouu-
JBUTATEIS HOCTb, | ABUTATENS HOCTb, | ABUTATENS HOCTb, | ABUTATENS HOCTb,

kBT KBT kBT kBT

4AA50A4Y3 | 0,06 |4A80A4Y3 |1,1 4A16054Y3 | 15 4A250M4Y3 | 90
4AA50B4Y3 | 0,09 |4A80B4Y3 | 1.5 4A160M4Y3 | 18,5 |4A28054Y3 | 110
4AA56A4Y3 | 0,12 | 4A90L4Y3 |22 4A18054Y3 |22 4A280M4Y3 | 132
4AA56B4Y3 | 0,18 |4A100S4Y3 | 3.0 4A180M4Y3 | 30 4A31554Y3 | 160
4AA63A4Y3 [ 0,25 |4A100S4Y3 | 4,0 4A200M4Y3 | 37 4A315M4Y3 | 200
4AA63B4Y3 | 0,37 | 4A112M4Y3 | 5.5 4A200L4Y34 | 45 4A35554Y3 | 250
4AATIA4Y3 | 0,55 |4A13284Y3 | 7.5 4A255M4Y3 | 55 4A225M4Y3 | 315
4AAT1B4Y3 | 0,75 |4A132M4Y3 |11 4A25054Y3 |75
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6. Cus10BOI pacueT cMecHTEJIA.
KpyTsmuii MOMEHT Ha KaXJ10M Bally

N
M = ﬂ, kH- M.
Kp
o
OxkpyKHO€ yculiue, WK cuia, u3rudaronias Baj

MKp , KH.

n
Haun6onpmmii u3rudaromuii MOMEHT, JEHCTBYIOLINI Ha BaJl

P-L
Mysr =

P=

, KH-M.

PacueTHblit MOMEHT (10 YETBEPTON TEOPHH )

| AY D) ) .
Mpacq = \/Mngr + 0’75MKp , KH-Mm

JnameTp BanoB cMecuTens
M
d, - 3| Vpact
0,1[c sy |

1€ [G sy | — ACTYCKAEMOE HANIPSIKEHUE HA n3ru0. JJist yriepoaucThixX crajiei

1 =15-10"...27-10" kIla.

[Ousr

BapuaHThl MHIUBU yalIbHBIX 3aIaHAN K pacdeTy JIONACTHOTO CMECHUTEIIS IPUBECHBI B
tabmn. 3.2.

Ta6numa 3.2 - BapuanTel MHIUBUAYAJIBHBIX 3aaHul K padoTe Ne 3 «Pacuet
JIOTIACTHOTO CMECHUTEIISD)

Ne [Ipon3BOaUTENBHOCTD IIponoIKUTENBHOCTD IIpoynocTh
BapHUaHTa JIBYXBAJIKOBOI'O COCTABJISAIOIIUX ITUKIA PaOOTHI CMECH BO
CMECHTEIST, M /4 CMECUTEIS, MUH:: BJI&KHOM
IIEpUOAM- | HEIIPEPBIB- | 3arpy3KH | IEpEMELIU- | BBITPY3KU | COCTOSHUM,
YECKOro HOI'O BaHUs MIla
JICVCTBUS | JNEUCTBUSA
1 5 0,1 1 0,1 0,020
2 10 - 1 - 0,020
3 30 0,2 1 0,2 0,021
4 40 - 1 - 0,021
5 60 0,3 1 0,3 0,022
6 80 - 1 - 0,022
7 90 0,4 1 0,4 0,023
8 100 - 1 - 0,023
9 120 0,5 1 0,5 0,024
10 130 - 2 - 0,024
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11 150 0,2 2 0,4 0,025
12 170 - 2 - 0,025
13 180 0,4 2 0,8 0,026
14 200 - 2 - 0,026
15 210 0,6 2 1,2 0,027
16 230 - 2 - 0,027
17 240 0,8 2 1,6 0,028
18 250 - 3 - 0,028
19 270 0,5 3 1 0,029
20 290 - 3 - 0,029
21 300 0,5 3 0,6 0,030
22 310 - 3 - 0,030
23 330 1,0 3 1,2 0,031
24 350 - 3 - 0,032
25 360 1,5 3 1,8 0,033
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4. PACUET IHEBMATHYECKOM IPECCOBO ®OPMOBOYHOMN

MAHIUHBI
Hcexoonwie oannvie:

1. I'aGapuThl OOKHU B CBETY AgxBg: M
. Bbicora onoku H 0\

2

3. TeXHOIOrM4eCKU HEOOXOAMMAs CTENEHb YIUIOTHEHHS CMECH § , T/M';
4. HauanbpHas IUIOTHOCTh CMECU 8¢ /M
5

. JlaBneHue Bo3ayxa B MaruCTpaJIbHOU CMECH Po- MIla.

CxeMa mmpeccoBOro MexaHn3Ma IpeicTaBieHa Ha pucyHke 4.1.

o,

Dn

1 - mpeccoBBI HIMIUHIP; 2 - MPECCOBBIN MOPIICHB; 3 - MOJEIb; 4 - OINOKa;
5 - HaMmoJTHUTENbHAS paMKa; 6 - MpeccoBasi KOJoIKa; 7 - TpaBepca; 8 — OTBEpCTUE Il BITyCKa
BO3/lyXa B IPECCOBBIN WIMHJP.

Pucynok 4.1 - Cxema npeccoBoro MmexaHuzma

3adaua pacuema: onpeeeHNE OCHOBHBIX KOHCTPYKTHUBHBIX MAPAMETPOB MAaIIIMHbI
U pacxojia BO3yXa AJif YIUIOTHEHUS! OJTHOM MOy (POpPMBI.

Memoouka pacuema:
1. Onpenensercs moJie3Hasi HArPy3Ka HA MAIIUHY Qq (TIpu HIDKHEM PACTIONOKCHUU

MIPECCYIOMIETO MOPIIIHS)
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Ql =G1 +G2 +G3, kH
rae G - Bec OmoKH (BeiOupaercs u3z 'OCTa B 3aBUCUMOCTH OT MaTepuaia OMmoKH:

CTaJlb, ATIOMUHUHN, YyT'YH, MarHUEBBIN CIUIAB M Pa3MEPOB OIMOKH),
3HaueHUs1 Macc OMOK NMPUBEJAEHBI B Ta0I. 4.1.
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Ta6muma 4.1 - Macca onok, (kr) [5-8]

Marepua | Jlnuna (Lo)
hi§ U IIApUHA
OIIOK (Bo) BricoTa onok, Mm
U CII0c00 OTOK B =
170 CBETY, MM c%
m3rotoBn | Ly | By § 75 | 100 | 125 | 150 | 200 250 300 | 350 | 400 | 450 | 500 | 600 700 800
CHUS =
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Hempnomar 1 300 | 300 | - | 2,7 | 3,0 | 3,5 | 4,0 - - - - - - - - - -
Ic’lé’nﬁa - 350 | 250 | - | 2,7 | 3,1 | 3,5 | 4,0 - - - - - - - - - -
ocose Mg | 400 | 300 1| 35|42 |49 | 56 - - - - - - - - - -
(MJI5,MJ16) 2] - - - | 63 | 17 - - - - - - - - -
1| 40 | 4,6 - - - - - - - - - - - -
400 | 400 2 - 531 60 | 6,7 8,0 - - - - - - - - -
1| 40 | 43 - - - - - - - - - - - -
450 | 350 2 - 531 60 | 6,7 8,0 - - - - - - - - -
1| 4,0 - - - - - - - - - - - - -
500 | 300 2153 |53]60 | 67 8,0 - - - - - - - - -
1 - 571 64| 72 8,5 - - - - - - - - -
500 | 400 2 - 9,0 | 10,0 11,3 | 14,5 - - - - - - - - -
500 | 500 | - - 9,0 | 10,5] 11,7 | 14,0 - - - - - - - - -
600 | 400 | - - 9,2 110,5] 11,7 | 14,0 - - - - - - - - -
1 - - | 16,8 18,2 | 20,3 - - - - - - - - -
6001500 2 - - - - - 24,5 27,3 - - - - - - -
1 - - | 18,2 19,6 | 21,7 - - - - - - - - -
6001 600 2 - - - - - 26,0 28,7 - - - - - - -




700

600

19,6

23,0

800

500

19,6

23,0

800

700

27,0

32,0

900

500

26,0

31,0

900

600

N — (N =N —=IN —|N —

27,0

32,0

IlenbHO
JIUTHIC U3
CIUIaBa Ha
ocHoBe Al
(AK9,AK7,

AK5M7)

300

300

5,6

350

250

5,6

400

300

8,0
9,0

11,0

400

450

9,6

11,6

450

350

9,6

11,6

500

300

9,6

11,2

500

400

N M= DN =[N M= DN =[N = 1

14,5

10,2
16,2

12,2
19,4

500

500

15,0

16,7

20,0

600

400

15,0

16.7

20,0

600

500

24,0

26,0

29,0

600

26,0

28,0

31,0

b
D
s

— N =N =

25,0

28,0

33,0




2 - | -] -1 - T 400 | 450 | - i i i
1 - | - [250] 280 | 330 | - i i i i i
8001500\ » 1 ] L] S| 400 | 450 | - i i i
T - [ - | - [390] 460 | - i i i i i
8001 700 15 | L C | 560 | 630 | - i i i
1 - | - | - [370] 440 | - i i i i i
000500 1,1 oL ~ | 530 | 600 | - i i i
T - - | - 390 460 | - 0 | - i i i
2000600 1,1 L L _ | 560 | 630 - i i i
Tensto- 1] 85 [10.6]13.8] 158 | 203 | - i i i i i
gf;ﬁf;;l: 4001 300 )5 13,5155 17,5 | 21,5 - - - - - -
1195 [11.8]153] 17.6 | 220 | - i i i i i
POIP0 o T is0]17.4] 198 | 246 | - o I N R R
1105 132|165 195 | - i i i i i i
500 | 400 | 2| - |17.0]200]| 230 | - i i i i i i
30 - | -] 2300360 - i i i i i
600 | 500 | - | - | - 500 53.0 | 64.0 | 71.0 | 780 | - i i i
700 | 600 | - | - | - | - | 660 | 740 | 820 | 900 | 98.0 | 1060 | - i
800 | 600 | - | - | - | - | 71,0 | 80.0 | 89.0 | 98.0 | 107.0 | 1160 | - i
800 | 700 | - | - | - | - | 760 | 850 | 940 | 1030|1120 | 121,0]| - i
900 | 600 | - | - | - | - | 760 | 850 | 940 |103.0| 1120|1210 - i
900 | 700 | - | - | - | - [ 1150 127.0 | 1350 | 1480 | 1610 | 173,0 | - i
100 ST T T 12001350 | 1490 | 1620 | 1760 | 190,0 | - i
o0 | 700
100 | g0 | 1| - | - | - | 12601400 | 1500 | 1640 1780 1950 | - i
0 2| - | -] o | - i i i i 12300 | 244.0
110 S [ o - - 1460 1560 | 172.0 | 187.0 | 2050 | - i
o | 800
T - | - | - | - [1540] 1640 | 179.0 | 1960 | 2280 | - i




0 2 - : : i T 2500 2660] -
120 1 380,0 | 412,0 | 435,0 | 458,0 | 480,0 | - ) .
o | 900 | 2 - - - - - 5100 5350| -
3 - : - . .| 52505520 -
130 1000 | - 392,0 | 413,0 | 435,0 | 465,0 | 487,0 | - ) ;
140 | 1900 | 1 409,0 | 431,0 | 455,0 | 478,0 | 500,0 | - _ ;
0 2 - : . ! = 157201 6000 | -
160 | 1900 | 1 451,0 | 480,0 | 509,0 [ 537,0 | 566,0 | - _ .
0 2 - : . . - 640,0 | 680,0 | -
160 | 1500 | 1 469,0 | 501,0 | 534,0 | 568,0 | 600,0 | - _ .
0 2 - - - : - 680,0] 7200] -
180 | 1000 | 1 4740 | 511,0 | 541,0 | 575,0 | 612,0 | - ) -
0 2 - : - i _ 6860 7100| -
180 [ 1500 | 1 501,0 | 535,0 | 568,0 | 600,0 | 634,0 | - _ ;
0 2 - : . . | 7400 | 798,0| -
2001 4900 | 1 502,0 | 538,0 | 568,0 | 600,0 | 635,0 | - ) ;
0 2 - - . . - | 760,0 | 8200| -
200 1 - = 1950,0] 1020, | 1084, | - ; .
1200 2 - - - 0 0 ~ | 1205, | 1300,
0
- - 0 0
200 1 - - 99801057, | 1120, | - . 3
1400 | 2 ; ; ; 0 0 -~ | 1265, | 1365,
0
- - 0 0
200 1 - = 1038, [ 1134, | 1173, | - _ 3
1600 | 2 ; . 0 0 0 - | 1325, | 1430,
0
- - - 0 0
! - - 1040, | 1092, | 1169, | - ) 3
220 | 1400 | 2 ; ; 0 0 0 - | 1285, | 1390,
0
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] - - 0 0
220 1 ~ 1085, | 1144, | 1208, a . a a
1600 | 2 . 0 0 0 1780, | 1445, | - ;
0
. ; ; 0 0
220 1 = 1135, | 1196, | 1257, ] ] ] ]
1800 | 2 ; 0 0 0 1870, | 1490, | - ;
0
- - - 0 0
1 ~ 1270, | 1340, | 1420, - - - -
240 | 00| 2 ; 0 0 0 1895, | 1915, | - .
0 3 - - - - 0 0 | 21500 | 2300,0
1 _ [ 1345, | 1415, | 1495, - - - ]
240 | 1000 2 ; 0 0 0 1920, | 2000, | - |-2415,0
0 3 ; ; ; ; 0 0 | 22700
1 ~ 1380, | 1460, | 1530, - - - -
250 2 ; 0 0 0 1950, | 2080, | - .
o [2000] 5 - - , ; 0 0 | 23800 | 2538,0
1 ~ 1350, | 1420, | 1500, a a a ]
260 | 1600 | 2 ; 0 0 0 1830, | 1970, | -2260,0 | -2410,0
0 3 - - - - 0 0
1 — | 1400, | 1475, | 1550, - - - -
260 | 1000 | 2 ; 0 0 0 1940, | 2070, | -2370,0 | -2525,0
0 3 ; ; ; ; 0 0
1 ~ 1420, | 1460, | 1555 - a a -
280 | 1800 | 2 ; 0 0 | 0,0 1950, | 2100, | -2370,0 | -2528,0
0
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3 - - - - - - - - - 0- 0-
1 - - - - - - 1440, | 1525, | 1620, - - - -
280 2000 2 - - - - - - 0 0 0 2030, | 2180, | -2475,0 | -2635,0
0 3 - - - - - - - - - 0- 0-
1 - - - - - - 1560, | 1650, | 1745, - - - -
300 1800 2 - - - - - - 0 0 0 2020, | 2170, | -2450,0 -
0 3 - - - - - - - - - 0- 0- 2605,0
1 - - - - - - 1550, | 1634, | 1728, - - - -
300 2 - - - - - - 0 0 0 2170, | 2320, | -2655,0 | -2830,0
2000
0 3 - - - - - - - - - 0- 0-
LempHOMI 1|10,8|13,5|16,8| 19,5 | 25,0 - - - - - - - -
UTHIE 400 | 300 2 - 16,5| 19,0 21,5 | 24,0 - - - - - - - -
YyTYHHBIE 1| 11,5(14,5]18,5] 21,5 | 25,5 - - - - - - - -
450 | 350 2 - 18,0 20,5| 23,0 | 27,5 - - - - - - - -
1|12,5]16,0|20,5| 24,0 - - - - - - - - -
500 | 400 | 2 - 121,0(124,0| 27,5 - - - - - - - - -
3 - - - 28,0 | 38,0 - - - - - - - -
600 | 500 | - - - | 74,0 80,0 | 90,0 99,0 | 108,0 - - - - - -
700 | 600 | - - - - 88,0 | 100,0 | 110,0 | 121,0 | 131,0 | 144,0 - - - -
800 | 600 | - - - - 93,0 | 105,0 | 117,0 | 129,0 | 140,0 | 151,0 - - - -
800 | 700 | - - - - 98,0 | 111,0 | 123,0 | 136,0 | 148,0 | 161,0 - - - -
900 | 600 | - - - - 98,0 | 111,0 | 123,0 | 136,0 | 148,0 | 161,0 - - - -
900 | 700 | - - - - 158,0 | 175,0 | 192,0 | 210,0 | 228,0 | 245,0 - - - -
100 - - - - 168,0 | 189,0 | 209,0 | 233,0 | 253,0 | 274,0 - - - -
0 700




100 [ g0 | 1 182,0 | 202,0 | 222,0 | 242,0 | 262,0 | 282,0 | - ) ;
0 2 - - - - i _ 32803480 -
110 - = [202,0 223,0 | 243,0]256,0 [ 2750 | - ) ;
o | 800
120 | 290 | 1 ~ 12270 247,0 | 268,0 | 289,0 | 311,0 | - . .
0 2 - - - - i - |35803800 -
120 | 590 | 1 = |'501,0 | 538,0 | 560,0 | 590,0 | 619,0 | - ) 3
0 2 - - - . : | 6400 | 6800 -
120 | 1900 | 1 - 1507,0 | 536,0 | 562,0 5950|6230 - ) 3
0 2 - - : - i - | 6850|7200 -
140 | 1900 | 1 - 15290 561,0 |592,0623,0 6550 - ] ;
0 2 - - : - : = | 7320|7780 -
160 | 1000 | 1 = 5700 | 609,0 | 6450 | 683,0 | 721,0 | - ) -
0 2 - - : - i 82608730 -
160 [ 1500 | 1 = 596,0 | 640,0 | 681,0| 720,0 | 760,0 | - ) ;
0 2 - - : - i . 8720|9170 -
180 | 1000 | ! - [613,0] 656,0 | 6950/ 730,0 | 7780 | - ) ;
0 2 - - - - i - | 76808120 -
180 | 1500 | 1 = 1663,0] 716,0 | 765,0 | 810,0 | 860,0 | - ] 3
0 2 - - - . . - 9260|9650 -
200 | 1500 | ! = 16980 750,0 | 798,0 | 819,0 | 897,0 | - ] 3
0 2 - - - . . - 8220 8710] -
200 1 - - o [ 1425, 1482, | 1560 | - _ -
12001 2 i - - 0 0 - - | 1940, | 1105,
0
- - 0 0
200 ! - - ~ 1472, 1522, | 1608, | - ) ;
14007 2 - - - 0 0 0 - 12035, | 2196,
0
- - - 0 0
1 - - — 1502, [ 1587, | 1670, | - ; ;

[y
N
D
D
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0 2 - 0 0 0 2130, | 2305, - -
- - - 0 0
220 1 - 1550, | 1610, | 1706, ] i : ;
1400 | 2 - 0 0 0 2128, | 2300, - ;
0
- - - 0 0
220 1 - 1602, | 1663, | 1758, ] ; ; }
1600 | 2 - 0 0 0 2220, | 2410, - -
0
- - - 0 0
220 1 - | 1670, | 1730, | 1820, - - - -
1800 | 2 - 0 0 0 2310, | 2505, - -
0
- - - 0 0
1 - 1825, | 1895, | 1985, ; i _ ;
240 | 1 ¢00 | 2 - 0 0 0 2520, | 2755, | -3130,0 | -3320,0
0 3 - - - - 0- 0-
1 - 1905, | 1980, | 2080, ] i : ;
240 2 - 0 0 0 2620, | 2830, | -3270,0 | -3470.,0
1800
0 3 - - - - 0- 0-
1 - 1990, | 2050, | 2150, ] ; ; }
250 2 - 0 0 0 2750, | 2960, | -3380,0 | -3595,0
2000
0 3 - - - - 0- 0-
260 1 - 1980 | 1950 | 2050 ; i _ ;
o | 16002 - - - - 2635 | 2840 - -
3 ] ] ; ; ; - 3340 | 3500
260 1 - 1980 | 2053 | 2160 - ; ; ;
o | 18002 - - - - 2740 | 2950 - -
3 - - - - - - 3385 | 3590




1 - - - - - - 2060, | 2115, | 2230, - - - -
280 2 - - - - - - 0 0 0 2740, | 2950, | -3385,0 | -3590,0
1800
0 3 - - - - - - - - - 0- 0-
1] - ; ; ; - - [ 2180, | 2272, | 2380, ; ; ; ;
280 2 - - - - - - 0 0 0 2840, | 3060, | -3525,0 | -3595,0
2000
0 3 - - - - - - - - - 0 0
1 - - - - - - 2180, | 2270, | 2380, - - - -
300 1300 2 - - - - - - 0 0 0 2840, | 3050, | -3495,0 | -3715,0
0 3 - - - - - - - - - 0- 0-
1 - - - - - - 2195, | 2285, | 2415, - - - -
300 2 - - - - - - 0 0- 0 3060, | 3290, | -3760,0 | -3990,0
2000
0 3 - - - - - - - - - 0- 0-
JTuTe HHbI 1132148 16,6] 184 | 21,4 ; - ] - - - - -
e 40011300 1 o) T o | 244 | 270 ; ; ; ; ; ; ; ;
CBAapHbIC 1| 14,0 16,0] 18,1 | 20,0 | 23,6 - - - - - - - -
W3 JINTHIX 450 1 350 2 - 230 - 26,5 | 30,1 - - - - - - - -
CTaJIbHbIX 1 - | 17,7119,8| 21,8 - - - - - - - - -
smemenro | 200 | A0 o T gl | 332 | 376 | - : : : : : :
B 500 | 500 | - - - - 31,0 | 354 39,8 - - - - - - -
(20JL,25JI | 600 | 500 | - - - |52,0] 5522 | 65,0 71,2 83,2 - - - - - -
,30J1) 700 | 600 | - - - - 64,3 | 77,0 84,3 99,2 | 105,8 | 119,2 - - - -
800 | 500 | - - - - 59,6 | 71,3 78,7 94,0 | 100,8 | 112,8 - - - -
800 | 600 | - - - - 67,5 | 814 89,2 | 107,4 | 112,2 | 126,9 - - - -
800 | 700 | - - - - 71,8 | 86,7 95,1 | 112,7 | 120,0 | 136,2 - - - -
900 | 600 | - - - - 70,0 | 85,7 94,1 | 111,0 | 118,6 | 134,0 - - - -




900 | 700 | - 111,3] 130,0 | 140,0 | 161,3 | 172,8 | 190,0 | - _
100 [ 500 |1 119,3 | 1353 | 147,7 | 168,4 | 1804 | 198,7 | - _
0 2 - - - - - -~ 1230,7 | 2440
100 | g5 | ! 122,0 | 142,0 | 155,0 | 1772 ] 190,2 | 209,7 | - 5
0 2 - - : - : = 123741 255.6
10 | o059 | 1 ~ 147,01 1582 | 1863 201,8 [ 2293 | - -
0 2 - - : . : | 2485 | 2673
120 | 249 | 1 = 154,01 167,8 | 192,5]206,7 | 2285 | - _
0 2 - - - - . 2588 281,6

38




G- Bec dbopmoBounoit cMecu, KH. Tounslil Bec hopMOBOUHON cMeCH U

MOJCJIN MOKHO OIIPCACINTD ITOCJIC pa3pa60TI<H TCXHOJIOI'nn

U3TOTOBJICHUS OTIIUBKHU ((DOPMBI), TaK KaK HOMEHKJIaTypa
U3rOTABIIMBAEMBIX OTIMBOK MeHseTCs. B mpuOImkEHHBIX pacyeTax
MO>KHO MPUHATbH, YTO O0BEM YINIOTHEHHO i GOpMOBOYHOI cMECH

coctaBisieT 75% o0néma onoku. Torpa:
G2 = 0,75°A0 °B0 °H0 -S-g,KH;
Tie g - YCKOpEHHE CBOGOIHOTO MaIeHHs, M/C .

G3 - BEC MOJEJIM U MOAMOJICIIFHOM IIJINTHI,

G3 =0,25-A0 °B0 °H0 °YM011 +GHJ1: kH

rie - yIeNbHbIH Bec MaTepuana mojaenn, kH/m ° (crans ~ 78; uyryn ~ 70;

¥ mon
AJTIOMUHUEBBIN CIIIaB ~ 27).

Glm - B€C MOAEIbHOM MIuThI, KH.

Bec MozienbsHOM TINTHI yCTaHABIUBAETCS 1O TabuUIIe 4.2 B 3aBUCUMOCTHU OT
napamMeTpoB OMOKHU( A 0 9B0) U MaTepuaia MInThl(CTalb, YyTYH).

Tabnuia 4.2 - Macca MOJIeNTbHBIX METAUTMYECKUX ITUT (KT) IJIs1 BCTPSIXUBAIOITUX
(hOpMOBOYHBIX MaluH [9]

Jnina (Ag) u Marepuain mimr:
mpuHa (Bo)
OTIOK B CBETY, MM
Ao Bo Crans mapok 25J1, 30J1, 35J1 yyryH Mapku CU18 u Bble wiu
BY
400 300 17,5; 18; 22; 26, 3; 30,6 23;26,8; 28,8; 29,9; 30,7
450 350 24;25;26;31,6; 37,2 29; 32;32,5; 34; 39
500 400 29; 30; 32; 37; 46 33; 37; 38; 39,3; 45,6
1000 600 122 134,5
1200 1000 203; 295 243; 358
600 500 52.5;52,7;78; 95; 122 73;74;94; 107; 117;
800 700 110;110,2; 117; 120; 147; 150; 156 | 133;136; 138; 139; 171; 175; 200
1000 800 155; 155,2; 173; 192;1 96; 206; 315 205; 211; 212; 233; 315
1600 1200 599 600
2000 1600 942 945
2600 1600 1223 1225
2500 2000 1460 1475

2. Omnpezensiercs Bec MOABHKHBIX YacTeil MAaIIMHBI (TIOPIIEHb, CTOJI) B IEPBOM
npUOJIMKEHUU MOKHO OIPeNeNuTh 1o popmye
3. YcranaBinuBaercs 00mas rpy30noabeMHOCTb MAIIMHBI

Q=0Q;+Qy xH

39



4. Onpezensiercs cujia TPeHusl, BOSHUKAIOLIAs IPU NEPEMEILIEHUU IPECCOBOTO
MOPIIHS

R =1025-Q.xH

5. PaccuutbiBaeTcs Tpedyemoe jJaBJjieHHE MPECCOBAHUS

4
-1
Pup =10()-(8 ] , klla

C
rae ¢ = 0,4...0,6 - ko3 PUIHMEHT YIIIOTHAEMOCTH CMECH IIPU MPECCOBAHUU.

3HaueHus ko3 (PUIMEeHTa YIUIOTHIEMOCTH CBSI3aHbI C BHICOTOM OMOKH CIEAYIOLIUM
BBIPAKECHHUEM:

c-Hg’lg —0,92;

Tac HO - BbICOTA OIIOKHU B CM, YTO IO3BOJIACT YCTAHOBUTDL 3HAYCHUA ¢ AJIA

CTaHAAPTHBIX BBICOT OITOKH:

HO,MM 75 | 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400

C 0,63 0,59]0,57{0,55]0,52|0,50 | 0,48 | 0,47 | 0,46

6. Onpenensercs MIOMAAbL U AUAMETP MPECCOBOro MOPIIHA U3 YCIOBUS

Po Fy 2ppp -Fo+Q+R:
rae - II01ajib BCTPAXUBAIOMIETO MOPLIHS, M7
pg - F, - Yowme npeccosanns, kH;

2
FO - IJIomaapb OIIOKH, M |

Pnp ‘Fo+Q+R 2

Otkyna: F, = » M
Po
3Has II0LIAb MOPIIHS, ONPEAEISIIOT Er0 MUHUMAJIbHBIN AUaMeETp:
. 4.-F
min
DH = I ,» M
T

Heo6xoaumble qaHHbIE I ONPEACIICHHs IUaMeTpa MPeCcCOBOr0 MOPIITHSI MOXXHO
noy4uTh ¥ HHBIM mmyTeM [10]. YVeunue (Q + R Ha npeojoneHue Beca

MOJHUMAEMBIX YacTel U TpeHus 00bIuHO cocTaBisieT He 6omee 0,1 —0,15 ot cubl
MIPECCOBAHUS Pup * Fy- Bec nonHrMaemMbIx yacTel ¢ Harpy3Koil B MalnHax C

BEPXHUM IIPECCOBAHNUEM U PACIIOIOKEHUEM MPECCOBOTO MEXAHU3MA BHU3Y
COCTABJISIET OOBIYHO, 110 IMIUPHYECKUM JaHHEIM Q = (13 — 22)F> kH; rae Fy

2 F
- IIOWIAIb OMOKH, M>. OTHOIIEHHE — O /751 TeX ke MAIINH Yallle BCEro HAXOUTCS

Fy
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B npejenax 1,8 - 2,2. U30bITOUHOE TaBJIEHUE BO3AyXa B CETU MOXET KOJIeOaThCs B
HIMPOKUX Npenenax, npakruaecku ot 450 o 700 xlla. [ToaTomy npu pacuerax
YacTel MalllMHbI Ha IPOYHOCTh HAJI0 MPUHUMATh OOJIbIIEE 3HAUCHHE Po - 700

klla, a mpu pacuere mIomaay MOPIIHA - MEHbLIEE 3HAUCHUE Po - 450 klla, wm

OJIM3KOE K HEMY, BO BCsikoM cityuae He 6osee 500 kIla [10].
7. PaccunthiBaeTCsl BHICOTA HAMOJIHUTEILHON PAMKHM PAaCcCUUTHIBACTCS U3
YCJIOBHSI, MAacCa CMECH B OIMOKE JI0 U MOCJe MPecCoBaHus OyAeT OJMHAKOBOM

[Fo(Hg +h) = Vy,]-89 = (Fy -Hg — V)-8
Fo 8,

[Ipu ucnonb3zoBanuu NpoUILHON KOJOAKH AJISI YMEHbBIIIEHHS Pa3HOCTH B CTENEHU
YIUIOTHEHUS! (POPMOBOYHOM CMECHU HaJl MOJEIIBbIO U BOK PYT HEE YCTaHABIMBAETCA:
BBICOTA yCTyNA: x = HM (1- _0) , M
09
TS T
Vo 00

\

BBICOTA HAIIOJIHUTEIIBHOU PaMKU: h = (H0 — HM) - (

~1),M

=

an

A ]

' N T '
coa o WINN 5, ; -
\\? N P e
B, & .
R A b mgus

4

P

Ho

L

¥

W AT A N

B

Pucynok 4.2 - CxeMa ymioTHeHUs! popMbl TPOPUIBHON MTPECCOBON KOIOKON

I[aﬂbHeﬁHlHe PacuCThl MPUBOIATCA JJIsA YCIIOBUS ITIPUMCHCHUA IJIOCKOU

Hpeccy}omeﬁ KOJIOOKH.

8. CTpOI/ITCSI HHAUKATOPpHAasA JuarpaMma mHCBMaTHUYCCKOTO IMMPECCOBOTO

nuIuHApa (pucyHok 3.3).
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Pucynok 4.3 - NHaukaTopHas 1uarpaMmMa MHEBMaTUYECKOTO IPECCOBOTO
MEXaHu3Ma

NunukaTopHas quarpamma siBISICTCS H300paKeHHEM MPOLIECCOB, KOTO phIE,
MPOTEKAIOT B IPECCOBOM LI JIMHJIPE MAIIUHBI. OHA CTPOUTCS B KOOPAUHA Tax
p—S rae S -XOIIpPeccOBOro MOPIIHS. ITo mnomwaan neaN KaTOPHOM
JMarpaMMel 1 1o ee opMe MOXKHO CYJUTh O BEJIMUYMHE MOJIE3HO 3aTpaueH HOU

paboThI, a TaKXKe OMPEICTUTh XapaKTep HEUCI paBHOCTEH B JTAHHOU MalllUHE.
J171st 0OBIYHOTO MPECCOBOTO0 MEXAHU3Ma C BEPXHHUM MPECCOBAHUEM, HE TOJBUKHOM
IIJIOCKOU IPECCOBOM KOJIOAKOU U MEPEMELIAIOIIUMCS BBEPX IIPECCOBBIM IOPII  HEM
C TOJIE3HOM HArpy3KOW KOOPAUHATHI TOYEK HHIUKATOPHON JUArpaMMBbl
OIIPENEISIIOT CIASAYIOLIMM 00pa3oM.

Touka 1 cooTBeTCTBYET Hayaly MOAbEMa MOPLIHS.

N36b1TouHOE (cBepx arMocdepHoro 100 kIla) gaBnenue cxaToro Bo3ayxa
Ha MOPIIEHb JTOJKHO MIPEOIONETh BEC TOAHUMAEMBIX YacCTEN MALIMHBI C ITOJE3HOU
Harpyskou () ¥ cuily TpeHHUs R MOPLIHS O CTCHKH LHJIMH/pA:

pl — Q_F—R, klla
Fy
Opnunata T.1 auarpamMMel
v
Sy =0 =Sy
Fy



e Vg - 00BEM BPEITHOTO TPOCTPAHCTBA TIPECCOBOTO MMJIMHAPA, M,
S - BbICOTA BPE/IHOTO NMPOCTPAHCTBA; IPUHAMACTCS pasHou 0,04 m.

Touka 2 COOTBETCTBYET TaKOM BBICOTE MOABEMA MOPIIHS, IPU KOTO pou
BBIOMpAETCS 3a30p 7, MEX]ly HANOJIHUTEIBHON paMKOM U MTPECCOBOM KOJIOIKOM.
Tak Kak Ipu 3TOM JOIYCKAETCS, YTO AOTIOJIHUTEIBHBIX COIIPO THBJICHUH,
NPENATCTBYIOMMX B MKEHUIO MOPIIHS BBEPX, HE BOZHUKAET, TO U JTaBJICHHUE
BO3/lyXa B HWIMHAPE OCTACTCS HEU3MEHHBIM:

P2 =Pr

OpnauHara ToYkH 2 (MOJ0KEHUE MOPIIHS Mepe] BHEAPEHUEM IIPECCOBOM
KOJIOJKH B (POPMOBOUYHYIO CMECH).

SZ = SO + Z » M
7, npuHumaercs paBHbM 0,02 m.

Touka 2a cOOTBETCTBYET Hauajly BHEIPEHUS IPECCOBOM KOJIOAKU B 00BEM

HAITOJIHUTENBHON paMKu. J[aBlIeHUE MO MPECCOBBIM NOPILIHEM PACTET B MEPY

pocTta conpoTuBiaeHUs GOpMbI YIUIOTHEHHIO. Tak Kak HayaidbHas MJIOTHOCTh CMEC U
00bI4HO TIpe Bhimaer 1 1/m ° ( 80~ 1,2..1,4 T/m *), TO maBieHME O NOPIIHEM B

MOMEHT Hauaja BHEJPEHUS KOJIOJKH B 00beM HAIOTHUTEIHHON paMKu OyJeT
HapacTaTh CKauKoOOpa3Ho.

BenuunHa ckayka ImpornopuruoHajbHO pa3HOCTH 50 -I. I3 BeIpaxkenn W
d9—14 dg—14
pza.Fl_l:p.FO +Q+RI/I p:(—)aTM:(—) .100,1(1_[21
MOJIyYaeM:
Q+R 06p—-14 Fy d9—-14 Fy
P2a = +( )*-100-— =py + (———)* -100- 2,
Fy c Fy c Fy
klla
S2a =Sp-M
Touka 3 COOTBETCTBYET KOHILYy IIPOIIECCA MPECCOBAHMUS, KOT/Ia MPECCOBas KOJIOIKa
BBIJIaBUJIA B OMIOKY BeCh 00beM ()OPMOBOUYHOMN cMecH , HAXOIUBIIIUMCS B HA -

HOHHHTCHBHOﬁ paMKe. HpI/I 9TOM IINIOTHOCTH CMECHU B OIIOKEC JOCTUT'ACT Hpe -
HGHBHOﬁ BCJ'II/IIH/IHBI, 1 JAaBJICHUC BO3I[yX3, Ha HpeCCOBBIﬁ HOpIHCHB COCTAaBUT.
0—-14 Fy
p3 =p2+(——) -100- P
¢ I
OpI[I/IHaTa TOYKU 3 (HOHO}KGHI/IC HOpH_IHH B KOHIIC HpeCCOBaHI/IH).

S3 =So+Z+haM

IIpomMe:xxyTOUHBIE TOYKH hy ¥ h, ONPECNAIOT XapaKTep KpWBOW JIMHUH HA

, kIla

y4acTke 2a -3, COOTBETCTBYIOIIEH N3MEHEHUIO TABJICHUS BO3yXa IIPHU €r0
JNBUKEHUH BBEPX.
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[InoTHOCTB CMecu B IMPOMCIKYTOYHBIX TOYKAX ml u m2 1o BBI6paHHBIM
3HA4YCHUAM hl u h2 HaxoJiaTCs, C TIOMOIIBIO BBIPAKCHUA AJIS1 BBICOTHI

HAIOJHUTENHHON paMKu (MPH ITIOCKON KOJIOJKE):

h
St = S0y 1);

H __ M
Fo
h
8m2 = 80(—— g+ DT
H __ M
0 Fy

Has nu MOXHO HaﬁTH ABJICHHUC HA CMCECh B TOUKax U I10
3Hat § g M Sa A m; ¥ m,

YPaBHEHUIO MPECCOBAHUS:

Omi1 —1
Pup.mt = ()" 100, Tla

o) -1
Pup.m2 = (%)4 .100 . <TTa

JlaBieHue Bo3yxa B MPECCOBOM LMJIMHAPE OYyAET paBHO:

Opn1 —1 F
Pt =P+ (") 100 0. wlla
c Fy

F , klla

On2 —1.4

P2 =Pz +(—"=—)" -100-
¢ n

OpauHATBI TOYEK my 1 m4 OYAYT paBHbL:

Sm1=S¢o+Z+hyo M
Sm2 =S¢+Z+hy,M
Uewm Godbliiee YUCIIO MPOMEXYTOUHBIX TOUEK PACCU UTHIBACTCS HA yUYaCTKE KPUBOU
2a-3, TeM TouHee onpezaesieTcs ee hopma.
B Touke 3 OTKpBIBAETCS BHIXJIONMHOM KJIAllaH U IABJICHUE C JKATOr0 BO3AyXa
B IIPECCOBOM LUWJIMHJIPE HAUMHAET CKUMATHCS.
Touka4  COOTBETCTBYET MOMEHTY OKOHYAHUS BBIITyCKA BO3/lyXa U3

LWJIMHIPA U HAYaJly OIyCKaHUs TOPILIHS.
JIBrKy1el CUIIoON Ipy OIyCKaHUM MOPIIHS OyIeT BeC MOJABHKHBIX YacTel

MAIIIHBI U TI0JIE3HOM Harpys3Ku, CUJION COIMPOTHUBJICHUA IBUKCHUTIO - TPCHUC
NopHmIHA O CTCHKY HUJIIMHAPA APYTIHUX IMOABHUIKHBIX YyacTerl O CBOH HaIlPpaBJIAOIINC:
-R
p 4 — Q— , KHa
FH
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S, =S3-
Touka 5 COOTBCTCTBYCT KOHIY OITYCKaHUW IOPUIHA B HCXOIHOC
ITIOJIOKCHUC

P5=P4> S5 =5y
Ha yvactke 5-1 nyumHap HanoONMHSIETCSA BO3TYXOM.
9. IIpoBepsieTcs aHAIU3 HHAUKATOPHOM IUArpaMMBbl.
VY nenbHas pabota npecco BaHus K/ x/m 2 BBIpAYKaeTCs Ha JuarpaMMe ClIeayrouien
IJI0IIABIO:

2
anaB =(2-2a-3-3a-2), kM
VY nenbHast paboTa CUIJI TPEHUS - ONIPEAEIIAETCS IOMAAbIO:
F.]]eB = (1 —3a—4-5- 1), KI[)K/M2
Q+R _Q-R 2R(h + Z)
Fres = ( - )-(h+Z)=———7
Fu Fy Fy

MOJKET OBITh ONpeJeieHa MyTE M pa3JesieHus €€ Ha IPOCThIe

[Lnomans anaB

reoMeTpruIecKre (PUTyphl WK C UCTIONIB30BAHUEM CIEIIMATIbHBIX KOMITBIOTEPHBIX
IpOTpamMM.

[To oTHOLIEHUIO PabOTHI, 3aTpayeHHOU Ha "ynucToe" mpeccoBanue, K o0uei pa 0ote
C)KaTOTO BO3yXa MOXHO CYJIUTh O COBEPIIEHCTBE KOHCTPYKIIUU TOPIII HEBOTO
mMexaHn3Ma. CUuTaeTcsi, YTO Ka4eCTBEHHBIN MPECCOBBI MEXaHNU3M
XapaKTepU3yeTCsl BHIIIOJIHEHUEM CIIEIYIOLIET0 HepaBEeHCTBA:

anaB

> 0,7

anaB + Fen
10. Onpenensercs pacxoa cBOOOTHOr0 BO3AyXa HA OJHO NIPECCOBAHME
OT0 pacxos ¢ HEKOTOPBIM JONYLIEHUEM MOKHO HalTH, €CJIM U3 00beMa BO3/1 yXa B
TOUYKe 3 EPECUNTAaHHOrO Ha aTMOC(HEPHOE JaBICHHE, BHIYECTh KOJIUYECTBO BO3 -
JyXa, OCTaBILEECS BO BPEIHOM IIPOCTPAHCTBE NOCIIE BBIXJIONA, TAKXKE B
nepepacyere Ha aTMocpepHoe aBiieHue (Touka 5):

. V3-p3 .

P3- V3= V3aTM "Parm V3aTM = ’
Parm

. Vs:ps .

P5-Vs = VSaTM ‘Parm VSaTM = ’
Parm
_Fy-(S+S¢)-p3 : _Fu-So-ps
V3aTM - ’ VS -
100 at 100

OTCIOJIA:

1 P;3 Ps
Vo =Fy(S+S0)-—>—Fy -Sg -~ M
B 11( 0) 100 n 0 100
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11. PaccuuthiBaeTcs miomaab ce4eHus BIyCKHOI0 OTBEPCTUSI LIMJIMHAPA
OIpeIENsAeTCA
U3 YPaBHEHHUSA:

fon Ve =Fp vy
Otkyna:

Vv
= Fl_[ . H Py M2
Ve
TIe v, - CKOPOCTh BO3/yXa B CETH; v o = 15... 25 m/c;

fBl'[

V- CKOPOCTB TOTbEMA MOPITHS, v = 0,015...0,020 m/c.

CeueHue BIYCKHOTO OTBEPCTUSI MOKHO TaK)K€ paccuMTaTh Mo Apyrou Gopmyie:

1
V'B 2
an: M

Ten " Ve
rfe g, - BpeMs BIyCKa BO31yXa B LATHHIP.

I1o mpakTU4YeCKUM JaHHBIM IPUHUMAETCS TB:?, -4 c.

Tak Kak BOyCK C)KaTor 0 BO3/yXa U3 IPECCOBOI0 MJIMH/IPA Yalle BCEro
OCYIIECTBIISICTCS Yepe3 BIYCKHOM KaHaJl, TPUHUMAECTCS:

fen = fopm-
12. C yyeTroM TpeHHs (pOPMOBOYHOI CMECH O CTEHKH ONOKH U MOJIEJTH MOKET
ObITH paccYMTaHa HE00X0AMMAas CHJIA MPECCOBaHMs, 00eceYrBaOIIas

HEO00XO0IMMYI0 INIOTHOCTH (DOPMOBOYHOI CMeCH B CAMbIX MPO00OJIEeMHBIX
MecTax, mpe:k/ae Bcero B 00bémMax BOKpYr mojaean (3oua I11 Ha pucyHok 4.4).
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4
5
| e
Am . b
v

| - MHEBMaTUYECKUI LIUIUHAP; 2 - phIYaKHBIA MEXaHU3M; 3 - IpeccoBast IIuTa; 4 - mpeccopas
KOJIOZIKA; 5 -HaIllOJHUTENIbHAS PaMKa; 6 - OIIOKa; 7 - IOAMO/AEbHAS IUINTA C MOJEIIBIO; 8 - CTOI
MAI1HBL.
Pucynok 4.4 - Cxema pbl4a>kHO -IIPECCOBOT0 MEXAHU3MA

J111s 3TOTO B Hauaie 3aJaeTcsl TEXHOJIOTMYECKH HEOOXOAUMBIM HaNPSKEHUEM B
camoM caaboM Mecte GOpMbI Ha YPOBHE MOJAEIIbHOM TUIUTHI:

-1
Oy = (6T)4 100, xI1a

e G4 - HANPSUKEHHE CMECH B HIDKHHX CIIOSX dbopmbl (HUKHSSE yacTh 30HbI 11 1).

13. HanpsizkeHue cMecH B BepxHeill yacTu o0béma 11 I paccuutsiBaercs o
dbopmyiie:
H -&f-U
03 =G4.e FCM ,KHa

rae H,, - BPICOTa MOJIEIH, M;
(‘; - Ko9(pputeHT GOKOBOTO JIaBJICHHUS, <g= 0,3...0,5;

F,yy - TVOmA05 YIUIOTHSEMOM CMECH B IIaHE, M.
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Foy =Ag By —Ay By M
[TapameTpbl Moaenu (BbICOTa -H,,, VuHa - A ¥ IIHpHHA —BM)

yCTaHaBIMBAETCS UCXO/Is U3 BRIOpaHHOTrO 00bEMa Mojenu (cM. 1.1).
14. Hanpsxenue cMecu B o0beme II  HaxoaAT, NONAB3YySCh YPAaBHEHUEM
COCTOSIHUSI IPEAEIBHOTO PABHOBECHS:

o3 +2K-tg(45° — P)
62 = 2 , klla
(tg(45° — ‘;’»2

rae K - cuia creruieHus: yacTul GOpMOBOUYHOM CMECH, IPUXOIAIIAsiCS Ha
equnuiy mwiomany, K = 10...20 kIla;

(p - YTOIl BHYTPEHHETO TPEHHS ( P~ 30°).
15. Hanpsxenue cmecu B o0beme 1.
o3 + 2K - tg(45° — ) [(tg(d5° - P)* +1]
o1 = 2 2 , kIla
(tg(45° -7’

16. Heo0xoaumoe yTOUYHEHHOE NIPECCOBOE YCHJIUE
PI)[’; =Gl 'FM +G3 °FCM +(-52 f2(A0 +B0)°(H0 _HM)aKH

17. YTO4YHEHHBIH JUAMETP NMPECCYOUIEro MOPIIHS

18. /i1 yMeHbIICHUA IMaMeTPa MPeccoOBOro NOPLIHA MOKHO
HCIMOJIb30BATH PHIYAXKHYI0O cucTeMy (cM. puc. 3.4).

B sTom cirydae TpeOyemoe ycuine NpeccoBOro MOPIIHS ONPeaesieTcs
YPaBHEHHUEM:

YT sino.- — o —
Pﬁm _ Pip -sina-cos(90-a B),KH
P cosf3

0 <0
YIuel @ ¥ 3 MOXHO NPHHMMATh PAaBHEIMHU 10" 1 5° COOTBETCTBEHHO.

B sTom ClIydac qJUaMCTp IMMOPIIHA pbIHa’XHO -IIPCCCOBOT'0O MCXAHU3MaA
ONpCACIICTCA BIPAKCHUCM
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19. Onpenensiercs TpedyeMoe 1aBJjeHUe MPECCOBAHUS ISl 0OOeClieueHuUs
3aJJaHHOM IJIOTHOCTU (POPMOBOYHON CMECH & B HIKHEHN 30HE (OPMBI HAJT

MOJIETbHOM IITUTOMH.

T
,_ Pip
p = . KHa
Fo
20. P accuurbhiBaeTcsi MJIOTHOCTH CMECH d', cooTBEeTCTBYIOL as
naBJieHUu0 P’.
3
8’ — 1 + c(p1)0,25, /M
rae p’ — B aTM.
21. YcraHaBJMBaeTCs HOBasl BHICOTA HANOJIHHUTEJIbHOH PAMKH,
o0ecreyuBaIasi pacueTHbIN mapamerp §” .
\Y% o'
' M
b= (Hg— ") (=DM
Fo 99
22. PaccuuMThIBaETCH JVIMHA PHIYAr0B  JUIA XO/a IOJAIPECCOBKU oH

hx oxa = h — h' 4 3a1aHHbIX 3HAYEHUN ( U B JeJIaeTCs BBIBOJ O BO3MOYKHOCTHU

MPUMEHEHHUSI OJTYYEHHBIX TapaMEeTPOB B KOHCTPYKIIUU PHIYAKHO -[peccoBOM
dbopmoBouHOM MaiHbL. Eciiu npejnoiaraercs TEXHUYECKUE CIIOKHOCTH B
peanu3aiuy pe3yJbTaToB PACYETOB PHIYAKHO -MPECCOBOI0 MEXaHU3Ma - BO3BpaT K
. 12 1 u3MeHeHne HayaIbHBIX YCJIOBUM (3HAUCHUH § ).

23. Ctpourcst M aHAJTU3UPYETCH HHAMKATOPHASA AUArpaMma B
KOOpJUHATaxX § — Pup (c BEpXHUM paCIOJIOKEHUEM MIPECCYIOUIETO MOPIIHS).

BapuaHTel HHIUBHTyJIBHBIX 3a/IaHUN TSI pACYCTOB MTPEICTABIICHEI B
tabnuue 4.3.

Tabnuua 4.3 - BapuaHTbl HHIMBUIyaIbHBIX 33IaHUI K MpakTUYecKor padote No3
«Pacuer mHeBMaTH4eCcKOi npeccoBoil POPMOBOYHBIN MAITUHBD)

Homep | Ilapamerpsl onox, Marepuain Tpebyemas Hauanpnas | M30bITOuHOE
BapuaHTa MM CTETeHb CTETeHb JIaBJIeHUE
A0 B0 HO OTIOK MOJIENIbHBIX | MOJIENIN | YIUIOTHEHHS YILTOTHEHUS C¥KaToro
TUTAT (dhopMoBoUHOI | POpMOBOUHOI BO3JyXa
cMecHu cMecHu (pO), klla
(8), /™ (80), /™M’

1 350 | 250 | 75 | CunaB Mg Craib Cranb 1,79 1,39 400

2 400 | 300 | 100 TO XKe TO Xe TO Xe 1,78 1,38 410

3 500 | 400 | 125 —~_ e~ e~ 1,77 1,37 420

4 300 | 300 | 150 | Cmnas Al e~ e~ 1,76 1,36 430

5 450 | 350 | 200 TO e e~ e~ 1,75 1,35 440

6 500 | 400 | 100 —~_ e~ ——~— 1,74 1,34 450

7 400 | 300 | 125 | CranbHble e~ —~— 1,73 1,33 460

JIATHIE




8 500 | 400 | 100 TO Xe —_——~— —_—~— 1,72 1,32 470
9 600 | 500 | 125 —_~— —_——~— —_——~— 1,71 1,31 480
10 700 | 600 | 150 —~— —_——~— —_——~— 1,70 1,30 490
11 800 | 600 | 200 —_~— —_——~— Uyryn 1,69 1,29 500
12 900 | 700 | 250 —~— —_——~— TO XKe 1,68 1,28 510
13 1000 | 800 | 300 —~— —_——~— —_—~— 1,67 1,27 520
14 1100 | 800 | 200 —~— —_——~— —_——~— 1,66 1,26 530
15 1200 | 900 | 250 —~— Uyryn —_——~— 1,65 1,25 540
16 1400 | 1000 | 350 —~— TO XKe —_——~— 1,64 1,24 550
17 400 | 300 | 75 | YUyryunssie —~— —~— 1,63 1,23 560
JIATHIC
18 450 | 350 | 100 TO Xe —_——~— —_——~— 1,62 1,22 570
19 500 | 400 | 125 —~— —_——~— —_——~— 1,61 1,21 580
20 600 | 500 | 150 —~— —_——~— —_——~— 1,60 1,20 590
21 700 | 600 | 200 —~— —_——~— Al 1,59 1,19 600
22 800 | 600 | 250 —~— —_——~— TO XKe 1,58 1,18 610
23 900 | 700 | 300 —_—~— —_——~— —_—~— 1,57 1,17 620
24 1000 | 700 | 350 —_—~— —_——~— —_——~— 1,56 1,16 630
25 1100 | 800 | 400 —_—~— —_——~— —_——~— 1,55 1,15 640
26 1200 | 1000 | 200 —_—~— —_——~— —_—~— 1,54 1,14 650
27 400 | 300 | 200 | CranbHbie —_——~— —_——~— 1,53 1,13 660
CBapHbIC
28 500 | 500 | 150 TO XKe —_——~— —_——~— 1,52 1,12 670
29 800 | 700 | 250 —_—~— —_——~— —_——~— 1,51 1,11 680
30 1000 | 800 | 150 —_—~— —_——~— —_——~— 1,50 1,10 700
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5. PACYET MHEBMATUYECKOM BCTPSIXUBAIOLIEN
®OPMOBOYHOM MAIIUHBI BE3 OTCEUYKH IOJAYM BO3JIYXA
Hcxoonvie oannvie ona pacuéma:
1. Pa3mepsnl onoku B CBETY ( AgxB 0), M;

2. BeicoTa onoku (HO)’ M;
3. JlaBieHue cxaToro BO3/yXa B MaruCTpalibHOU ceTH ( Po ), kl1a.

3aoaua pacuema: onpenerIeHUE OCHOBHBIX KOHC TPYKTHUBHBIX MapaMETPOB
MallIMHBI, pacxo/a Bo3yXa Ha OJUH yJiap U MPOU3BOAUTEIHHOCTH OJTHOTO
KyOHMYEeCKOro MeTpa BO3/ayXa.

CxeMa BCTpSIXMBAIOILIETO MEXaHU3Ma O€ 3 OTCEUKH U pacIllupeHus BO3 JyXxa
MpUBEACHA HA pUCYHKE 5.1.

J -
J [ s
| : | o |
P "\\j |
7 — rl
—+ ~ E
::1 &< ) b 2

D.

L -

1 - BcTpsXUBaIOIIMK HWIMHJD; 2 - BCTPAXUBAIOLIMM TOPILIEHB; 3 - MOAMOAEIbHAS IIJIUTA C
MOJIEJIbIO; 4 - OTIOKA; S5 - BIlyCKHOE OTBEPCTHE; 6 - BBIITYCKHOE OTBEPCTHE.

Pucynok 5.1 - CxeMa BCTpSXHMBAIOLIETO MEXaHU3Ma 0€3 OTCEUKHU MO/Iayu BO3IyXa
Memoouxa pacuema:

1. Onpeneasiercsi 001asi rPy30M0AbLEMHOCTh MAIIMHBI U CHMJIA TPEHUS MPU
nepemenieHuu nopiss (cM. 1. 1,2,3,4 pacyera npeccoBoii HopMOBOUHOIM
MaIIIUHBI).

2. Onpenensiercs MJI0MIAAb NOPLIHS.

MuHuMaabHO HE00X0AUMAas TIOIAIb TIOPIIHS, 0OeCeurnBaroIIast 3a CUeT

U30BITOYHOTO JTABJICHUS P TOMBEM JBHKYIIHIX yacTteil ¢ o0mei

IPY30MOABEMHOCTBIO () , MPEOAOTICBAst CUITY TPEHHST R, € y4ETOM BO3MOXKHBIX

noTeph OyJeT paBHa:
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Fminn — a.w,Mz
Py

rie o =1,05...1,1 - KOA(DPUIIUEHT, YUUTHIBAIOIINI BO3ZMOMXHBIE TPOTECUKH

CIKaToro Bo3ayxa.
HpI/I MOCICAYIOMIUX X0 JaX BCTPAXUBAHUA M30BITOYHEIC AaBJICHHWA IO IMTOPIIHEM B

_Q+R

Ha4daJIC €0 ABUKCHUA BBCPX MOKCET OBITh ¥ HECKOJIBKO MCHBIIIE po =
min
FH

BCJIEICTBHE MOAOpPAChIBAaHUS BBEPX MOPILIHS HE TOJIBKO AABICHHEM CKATOrO
BO3JlyXa, HO €LIE U CUJIOU YIIPYTrOro BOCCTAHOBIICHUS COYAAPSIOLL uxcs
MOBEPXHOCTEW MalMHbl. PaBHBIM 00pa3oM /JaBlieHHE B HaYalle X0Ja MOKET

noTpeOOBaThCSI HECKOIBKO OOJIbIIE, YEM Py BCJIEJICTBUE UHEPIIUH TTOJTHUMAEMBIX
yactel [10]. B GonbmmHCTBE BCTpsIXUBAOMIMX (DOPMOBOYHBIX MAIIIUH MOCIIE
HayvaJjia ABM)KEHMSI IPYU HOPMaJIbHBI X YCIIOBUSAX MOBBILIEHUE J1aBJIEHUS KOneOaeTcs

B npenenax S50 - 100 kITa. IToatoMy pacuét TpeOyemoii miomaamn
BCTPSXUBAIOIIETO MOPIIHS MPOU3BOJAUTCS U3 BHIPAKCHUSI:

Q+R

Fy2o-——— M
Py — 100

3. CTpouTcs HHAMKATOPHAS AUATPAMMA , TJIe B ONIPEACIICHHOM MaciiTade
110 OCHU OpJAMHAT OTKJIQIBIBACTCS MyTh MOPIIHS § (M), a MO OCU aOCITUCC - 1aBJICHHE

BO3/TyXa TOJI HOPIIHEM p (xITa) (pucynok 5.2).
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PucyHnok 5.2 - NHnukaTopHas nuarpamma
BCTPSIXUBAIOIIET0 MeXaHnW3Ma 0€3 OTCEUKH MO0JIay BO3AyXa

Touka 1 cooTBeTCTBYET Hauany JBHKEHUS NOPIIHA BBEpX. [laBieHune
BO3/lyXa I10J HOPIIHEM JTOJKHO YPABHOBECUThH CONPOTUBIICHUE IBU)KECHUIO
MOPILIHS

Pi-F; =Q+R;
Otkyna: P = Q+_R, klla
Fy

Bropas koopauHara Touku 1 paBHsETCS BBICOTE "BPEIHOTO" IPOCTPAHCTBA:
Vo
Sl = SO = , M
Fy
re Vo - 00beM  "BpEIHOro" MPOCTPAHCTBA BCTPAXUBAKOIIETO LMIMHAPA, M.

JI71s1 MaIIvH C IOPIIIHEBBIM BO3TyXOpaCHpeIeTICHUEM.
S = (0,75...1,0)S;
S =0,06...0,08 M - BbICOTa BCTpsIXMBAHUA.

Ha IMIyTU OT TOYKHU 1 J0 TOYKH 2 HUACT HAITIOJIHCHUC MUJIMHAPA BO3AYXOM,
AAaBJICHUC I10 ITOPIIHEM ITOBBIIIACTCA BCICACTBUC IIOCTYIUICHUA C JKAaTOTI'O BO31yXa
Hn3 CCTH, B OOJIBIIMHCTBE BCTPAXUBAOII UX MAIIIMH IIPU HOPMAJIBHBIX YCJIIOBUAX IIO -

53



BBIIEHAE NaBJICHUS Py — Py kosebnercs oopruHO B npegenax 50...100 klla, T.e.

Py =Py +(50...100). klla
[TyTh HaMOJIHECHUS Se OT TOYKHU | 710 TOYKHU 2 MO MPAKTUUCSCKUM JaHHBIM

COCTaBJIACT
Se =(0,4...0,5)S
CnenosareneHo, S?> =S¢ +Se =S¢ +(0,4...0,5)S
Jluaus B mycka 1-2 OymeT uMeTh BUJ MapadoJibl, TAaK KaK B CAaMOM Hadaje
JBYKEHUS TIPU MAJIBIX CKOPOCTSIX MOPIITHS JaBJICHHUE IMOBHIIIACTCS B OOJIbIIEH
Mepe, 9eM IIPH JaIbHENIIEM OABEME C BO3PACTAOIIEH CKOPOCTHIO.
B Tou ke 2 OTKPBIBACTCA BBIXJIOITHOC OTBCPCTHUC, BO3yX M3 IIOJOCTHU I -

JUHJpPA BRIXOAUT B atMocdepy, AaBieHUE B HWIUHIPE MaaeT , HECMOTPSI Ha
poJoJKaroIIeecs MOCTYIUIEHHE BO3/lyXa, TaK KaKk  00l111ee CeUeHNE BbIXJIOMHBIX

OTBEPCTHI JIeN1aeTcs 3HAYUTENbHO (B 3 -5 pa3) O0bIIEe CEUeHUS BITY CKHOT'O
OTBEPCTHSI.
Jlo Toukn ( IMarpaMMbl JaBJICHHE BO3IyXa Ha MOPIIEHB TIPEBBIIIACT CHITY

COIIPOTUBJICHUA ABHUKCHHIO. OT TOYKH d A0 TOYKU 3 IMOPIICHb ABUXKETCA 110
UHEPLIUU.
Si ~ (0,60.00,7)Se'
Touka 3 COOTBETCTBYET MOMEHTY  , KOTJIa ITOPIIEHB, H3PACX0I0BaB

KUHETUYECKYIO DJHEPIUI0, OCTAHABJIMBACTCS U HAYMHAET NaJaTh BHU3.
IIpu X0ze NOPIIHS BHU3 ABMXKYIICH CHJION siBisteTcs cuita  (Q — R, a cuiioit

COIIPOTHUBJICHUA - JABJICHUC BO3yXa IMOA IMMOPIIHCM.

[Toatomy:
Q-R
< [
Fy
[Ipu nocTaTtoyHO OONBIIIOM CEUEHUH BBIXJIOMTHOTO OTBEPCTHS U30BITOUHOE
JaBjieHUE B ToUuke 3 yaie Bcero nomyvaercs 40...60 kl1a.

P; = (40...60) T1a
S3 :SO +Se +S;-
IIpu xoxe MOpIIHA  BHU3 IPOJAOJDKAETCS BBIXJION U JajbHEUIIEe MTaJeHUe
JIaBJICHMS B [IUJIUHIPE.
Touka 4 COOTBETCTBYET MOMEHTY 3aKPBITHSI BBIXJIOIIHOTO OTBEPCTUSI.
N36bITOUHOE JaBJIeHUE B LIWJIMHAPE B TOUKE 4 B MalllMHa X 0€3 OTCEYKH MOAAuu

BO3/Iyxa OoJble yacThio JexuT B ipeaenax 20...50 klla.
Takum oOpazom:

P3

P4 == (2000.50) > KHa
S4 = SO + Se
Ha yga crke 4 -1 TaKkKe mMpomo/uKaeTcst BIyCK — Bo3ayxa  (OTCedka He
IpENyCMOTPEHA) M CHKATHE €r0 B IMIMHA  pe. B KoHeuHoii Touke 1 guarpaMmel
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OCYIIECTBIIAECTCA yAap BCTPSIXUBAIOIIETO CTOJA O (haHel] HMIMHAPA U YINIOTHEHUE
(GhOpMOBOUHOM CMECH B OTOKE.

3areM NPOUCXOJUT OUEPEAHON LUK MOAbEMA U y1apa MOPIIHSL.
4. AHa/IM3 MHAMKATOPHOM AHATPAMMbI II03BOJISIET OIPEACIIUTD JHEPIUIO,
COO00IIaeMYI0 TOPLIHIO MTPH MMAJIEHUU BCTPSIXUBAIOIIETO CTONY U €r0 MOIbEME.

YV nenbHas sHeprus ( paboTa, OTHECEHHas K 1M ° IUIOIa M MOpIHS) , yaapa
CTOJIa MAIlIWHBI OCJIE 3aBEPIICHUS] IBUKE HUS MTOPILIHS BHU3:

Q_—R .S, KJx/M
Fy
be3 yuéra naBiieHus ¢KaToro BO3ayxa o Ha MOJKET OBITh BbIpayKE€HA
wionaapo c-b-h-e-c Ha MHIUMKAaTOpHOU Auarpamme. Eciu u3 3Toil paboThl
BBIUECTh COMPOTUBJIEHHUE CKATOTO BO3AY Xa MOJ| MOPIIHEM MallUHBI,
npeACTaBICHHOE MIoaAbio 3-4-1-c-b-3, monyuuTcs yAelbHas YHEPTUs yaapa e B
k/JIk Ha 1 M” IUIOIIay MOPIIHSL.

K
e=(,(c—b—h—e—¢)—T,3-4-1—c—B—3)). 0 _
Hp -HS
K
e = (Frep = Frpas)- L, xJ/m
Hp -HS

rae K, - TOCTOSHHAs TITAHUMETpa (mpubop 171t UBMEPEHUS TUTOIIAEH ) ;
Up - U§ - MaciTabbl COOTBETCTBEHHO JIABJICHUS U ITYTH.

VY nenwHas sHEprus, coodIaemas MopIiHio Ha Tyt 1 -3, CKIaJbpIBaeTCs U3

YACJIBHOU SHEPTUU CHKATOTO BO3yXa Acoep 1 YACIBHOM SHEPTUU OTPAKEHUS

cToJia @' TMOCJIE MPEIIIECTBYIOUICTO yIapa.
Bcest aTa cooOIieHHast MOPIIHIO YHEPTUs PACXOIyeTCs Ha TIPEOI0JICHUE CHJT

+ R i
COIIPOTHUBJICHUS Q— Ha IyTH S . 3aMEHMB BEIUYUHY A gy p OKBUBAICHTHOU
II
Q+R
IJIomIaabrKO HA )Z[I/IanaMMe, a BGJ’H/I‘II/IHy - . S — IJIoIMaabrO MpsAMOYTOJIbHUKA
II

1-a-b-c-1, nony4yum:

M,1-2-3-b-c-1)+e =, (1-a—b—c—1),
Otkyna:

&, K JIoK/ M

' —
e = (frep — praB )
Hp -US
I[ToaydeHHYIO SHEPTHUIO Y1apa ¥ SHEPIUIO OTPAYKEHMs], OTHECEHHbIE K 1 M >
momanau MmopmH:A, MOXHO IICPCCUYUT aTb HA 1 kH Imagaroinx JacTel.
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Onpenenus g (> MOKHO HaWTU KO3(PPUIUEHT, YIUTHIBAIOIIUAN JTOJTIO

MCII0JIb30BAHMSI IOTEHUATBHON YHEPTUU BCTPSIXUBAIOIIETO CTOMNA MPU NaJACHUH,
eO
’rl =
S
OObIYHO n=0,3...0,7-
['maBHBIMU (paKTOpaMH, OKA3bIBAIOIIUMHU BIMSHUE HA MHAUKATOPHYIO AUArPaMMYy,

SBJIIFOTCSI 3JIEMEHTHI BO31yXOpaclpeeeHNs], JaBlIeHHE BO31yXa, Harpy3Ka H JIp.
C yBenuueHueM IMyTH HaMOTHEHUs S, yBemmunBaercs §., oO11ast BpICOTa

noabeMa croja. Beixion nosrydaercst 0osiee riyOOKUM U DHEPIUs yaapa, Kak
IPABUIIO, YBEJIMYMBAETCS. AHAJIOTMUHBIM 00pa30M BIIUSAET YBEIMUYEHUE AABICHUS
BO3/lyXa, YMEHbILIEHUE HATPY3KHU U CUJIbI TPEHHUS.

8. CeyeHne ByCKHOI0 OTBEPCTHA f gy OTIPEACTIACTCS U3 yCIIOBHS

HEpa3pbIBHOCTHU MOTOKA BO3yXa:
fon - Ven =Fn - vn°
F
f J M
BII
Ven
Tae v, - CPE/IHAA CKOPOCTE MOXBEMa MOPIIHS, v = 0,5...0,6 m/c;

Ven 15...25 m/c - ckOopocTh TTPOX0Ja BO3/LyXa Yepe3 BIYCKHOE OTBEPCTHE.

CeueHue BBIXJIOMHBIX OTBEPCTHUM MpUHUMAETCs B 3...5 pa3 0oJiblIe BIYCKHOTO.
9. Pacxop cxaToro Bo3ayxa Ha OJHO BCTPAXUBAHUE  [10 IPAKTUYECKUM
JAHHBIM ISl MAILIMH 0€3 OTCEYKU MOSKHO ONPEJEIUTh U3 COOTHOLICHUS:

V = (1,2..1,3)Vy M

rac VHII - 00BeEM BO3yXa IIpU HAITOJHCHUH NUJIMHAPA Ha ITyTHU Se ) OTHECCHHBIM

K JIaBJICHUIO CKATOTO BO3yXa B CETH ( Po ):

P1 s
Vay = n(SO+Se)'__F ‘So - M
Po Po
10. TIpousBoauTensHOCT 1 M M3PACcX00BaHHOTO BO3LyXa
1 _¢ e-Fy

e , KJIK/M
Y
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1

Bennuuna € B ABJIACTCA IMTOKA3aTCJIIEM 3KOHOMHMYHOCTHU pa6OTBI ITHEB MaTU4YCCKOT'O

BCTPSIXMBAIOIIET0 MEXaHU3Ma; IJIsl CYIIECTBYIOLIMX KOHCTPYKIUI
BCTPSXUBAIOIIMX MAIIMH HAXOAUTCA B Ipeaenax 25...35 kJhx/ v,

AJIbTEPHATHBHBIN BAPUAHT Pac4éTa BCTPAXMBAIOIIUX MEXaHU3MOB C
MOPUIHEeBBIM BO3AyXopacnpeaeaenueM [4].

Hcxonnble naHHbIE 1JI51 pacyera:

a) PacueTHas cxema BCTPSAXMBAIOLIETO MEXaHU3Ma (PUCYHOK 5.2);

0) Ucxoansie mapamertpsl (Tabnauie  5.1) cta HAAPTHOTO psiia OMOK JIst
BCTPSIXUBAIOIINX C aMOPTU3ALUENH MEXaHU3MOB (DOPMOBOUYHBIX
aBTOMATOB;

B) be3pa3zmepHbie onTHMalbHbIE KOHCTPYKTUBHBIE apaMeTphbl
BCTPSIXUBAKOIIMX MEXaHU3MOB C aMOPTU3ALKUEN U TOPUIHEBBIM
BO3yXoOpactpeaeneHueM (tTadbmuna 5.2).

B tabnuue 5.2 npuBeneHbl YET  bIpe BapuaHTa Oe3pa3MepHBIX NapaMeTpoB
BCTPSIXUBAIOUIET0 MEXaHU3Ma, UMEIOIIMX TPUMEPHO OJJMHAKOBYIO 3((HEKTUBHOCTD
mo { wmiu ), . Pacuer MOXKHO BeCTH 10 mo0oMy BapuaHTy. MexaHu3Mbl 10

BapuaHTaMm | u 2 umeroT 0oJiee MOILHBIN yaap U o THOCHUTEJIbHO HU3KYIO
OBICTPOXOHOCTD. [lepBasi CTpOKa KaXkJ10ro mopsiIKOBOr0 HOMEpa OTHOCUTCS K
PEXHUMY «UHUCTOT0» BCTPSXUBAHUS, @ BTOpas - K P&XKUMY BCTPSIXUBAHUS C

OJTHOBPEMEHHBIM TpEccOBaHUEM. JaBieHne C)KaToro BO3/1yXa U COOTBETCTBEHHO
atMocepHoro npunumaroT corsiacio ['OCT7020-75 Pr 700 xIIa, Pa~ 100
k[la. TexHomornueckas cymMmapHasi CKOPOCTh CTOJIa HAXOAWTCA B Tipefenax g =
0,5....0,7 m/c. CymMmMapHy10 CKOPOCTh 9 = 0,5 M/c NpUHUMAIOT B cllydae
HU3KOIIPOUHBIX cMecel ( O = 5...60klla)u § =0,6...0,7M/c npu

150...200 xITa.

Cex =

[.£

Al

Af

RN

[' X

&

PI/ICYHOK 5.3 - PacueTnas cxema BCTPAXUBAIOMICTO MEXAaHHU3Ma C ITOPUTHCBBIM
BO3AYyXOpacClpCACINTCIICM

Ta6JII/H_Ia 5.1- I/ICXOIIHBIC mapaMeT pbl AJIA pacuCTa BCTPAXUBAOIINX MEXAHHU3MOB
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[TapameTpsl

00603

Pazmep nonydopm, mm

Ha4de
HUC

500x400x
200

600x500x
250

800x700x
300

1000x800x%
350

1200x1000x%
400

I'py3ononbemH
ocThb (Ipu
p=0,6MI1la), kr
Macca
MTOTHUMAEMBIX
npu
BCTPSAXUBAHUU
yacTeu
MAaIlIHbBI, KT
OOmias macca,
MOJITHUMAaeMast
npu
BCTPSIXUBAHUH,
KT

M,

200

120

320

400

200

600

700

500

1200

1200

600

1800

2000

1000

3000

Tabmuua 5.2 - be3pazmepHble KOHCTPYKTUBHBIE TAPAMETPBI BCTPAXUBAIOILINX

MEXaHU3MOB
Homep U Q X Y n o hgx | hesx | C A AL At
BapuaHra
1 70 |2,75]0,28|0,58|0,73|0,12| 1,18 | 1,30 | 0,259 | 0,464 | 0,406 | 1,57
1,13 | 1,25 | 0,315 | 0,565 | 0,385 | 1,22
2 5,63 | 4,16 0,38 0,66 |0,75] 0,12 | 1,24 | 1,35 | 0,265 | 0,451 | 0,501 | 1,90
1,09 | 1,20 | 0,240 | 0,410 | 0,419 | 1,96
3 8,135,228 10,24|0,32|0,64| 0,11 1,09 | 1,20 | 0,251 | 0,529 | 0,334 | 1,33
1,15 1,25 | 0,289 | 0,610 | 0,358 | 1,24
4 7,25 15,94 10,21 |0,41|0,71 | 0,15| 1,20 | 1,35 | 0,246 | 0,456 | 0,339 | 1,38

B pacuete mpuHHMAaIOT yuacTre Oe3pa3MepHbIe BEeTUUNHBI U3 TaOIuIs! 4.2 (1Mo

mobomy Bapuanty) U, Q, y, v, M, o, hgx hgx G A, AL, At, a Takxke 3HaueHre M; u3

Tabi1. 4.1 B COOTBETCTBUU C 3aJJaHHBIM Pa3MEPOM OIOKHU:
1) Inomaap BCTPAXUBAOLIETO MOPILHS, M :

F =

M,

Pm (M-

Pa

m

2) BricoTa «BpeIHOT0» MPOCTPAHCTBA, M:

X0 = AUZ(H—Pa /pM)/(gCZ);

2
rac - YCKOPCHUC CBO60I[HOFO IMaCHU 51 M/C X
g s s
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3) upuna (quamMeTp) BIYCKHOTO U BBIXJIOMMHOI'O OKOH, M:

bpx =bpLx = 0X;
4) KoopauHaTa HU>KHEW KPOMKHU BITYCKHOT'O OKHA, M:
Ay =hgyXxp>

5) Koopaunara HUKHEH KPOMKH BBIXJIOITHOT'O OKHA, M:

Ay =hgxXg>

2
6) D¢ dekTuBHOE MPOXOAHOE CEUCHUE BIIYCKA, M

f, = (UF/760)./p, Fxog/Mq;

7) JlnameTp BO31yXOMOABOISIIETO TPyOOnpoBoa ( 1 =0,3), Mm:

d = /4ty /(Tp);

8) JluameTp BBIXJIOMHOTO TPpyOOmpoBoa ( 1 =0,3), Mm:

e, Q/(ntpg);

9) CymmapHast )KeCTKOCTh NPYKUH aBTOMATU3aLUH, H/M:

c=vpuF/xq;

10)

11)

12)

13)

NHTepBan Mex 1y IBYyMs COyJapeHUsIMH, C:

At = Ar\/Mlxo pmFg;
Yacrora yaapos, ['u:

n = 1/(At);

Macca ynapHuka, Kr:

M, =xMjy;

[Tokazarens adpextuBHOCTH, H:

Z=pyFC-

WuauBuayanbHble 3a1aHUs JUIsl pacyeTOB MPUBEJACHBI B Tabnuie 5.3.

Tabnuua 5.3 - BapuanTbl HHAUBUIYANbHBIX 3aJaHUM K MpakTHuecKkoi padote No 5
«Pacuer BcTpsixuBaronieit popMOBOUHBIN MAIIMHBI 0€3 OTCEUKHU MOJAaYl BO3AYXa.

Homep | Ilapamerpsl ONOK, Marepuan Tpebyemas Hauanpnas | M30bITouHOE
BapUaHTa MM CTEIeHb CTeIeHb JlaBJICHUE
Ay By H, Omnox MopenpHbIX | Monenu | YIUIOTHEHUS YIUIOTHEHHUS CKaToro
TUTAT (hopMOBOUHOM | (POPMOBOYHOM BO3/yXa
cMecH, cMecH, (py), xlla
(&) /™’ (80) T/™’
1 2 3 4 5 6 7 8 9 10
1 300 | 300 | 125 Cunas Cranb Cranb 1,79 1,39 400
Mg

2 600 | 400 | 200 TO Xe TO Xe TO Xe 1,78 1,38 410

3 900 | 600 | 300 o~ —~— —~— 1,77 1,37 420

4 400 | 300 | 100 | Cmuas Al —~— —~— 1,76 1,36 430

5 500 | 400 | 125 o~ —~— —~— 1,75 1,35 440

6 800 | 500 | 250 o~ —~— ——~— 1,74 1,34 450

7 450 | 350 | 75 | CrampHbIC —~— —~— 1,73 1,33 460




JINTBIC

8 500 | 400 | 100 TO 7K€ ——~— ——~— 1,72 1,32 470
9 600 | 500 | 125 | —~— ——~— ——~— 1,71 1,31 480
10 700 | 600 | 150 | — ~— ——~— - 1,70 1,30 490
11 800 | 600 | 200 | —~— ——~— Yyryn 1,69 1,29 500
12 900 | 700 | 250 | —~— ——~— TO K€ 1,68 1,28 510
13 1000 | 800 | 300 | —~— ——~— ——~— 1,67 1,27 520
14 1000 | 700 | 350 | —~— ——~— ——~— 1,66 1,26 530
15 1100 | 800 | 400 | —~_— Yyryn ——~— 1,65 1,25 540
16 1200 | 900 | 500 | Yyrynusie TO e e~ 1,64 1,24 550
JIUTHIC
17 1400 | 1000 | 200 TO K€ ——~— ——~— 1,63 1,23 560
18 1600 | 1200 | 200 | — ~— —~— ——~— 1,62 1,22 570
19 1800 | 1000 | 250 | — ~— —~— ——~— 1,61 1,21 580
20 2000 | 1200 | 300 | — ~— —~— ——~— 1,60 1,20 590
21 2200 | 1400 | 350 | — ~_— —~— Al 1,59 1,19 600
22 2400 | 1600 | 400 | — ~— —~— TO K€ 1,58 1,18 610
23 2500 | 2000 | 500 | — ~— ——~— ——~— 1,57 1,17 620
24 2600 | 1600 | 600 | — ~— ——~— ——~— 1,56 1,15 630
25 2800 | 1800 | 700 | — ~— ——~— ——~— 1,55 1,14 640
26 3000 | 2000 | 600 | — ~— ——~— ——~— 1,54 1,13 650
27 900 | 600 | 350 | CrambHble ——~— ——~— 1,53 1,12 660
CBapHbIE
28 1000 | 700 | 400 TO K€ ——~— ——~— 1,52 1,11 670
29 1100 | 800 | 450 | — ~— ——~— ——~— 1,51 1,10 680
30 1200 | 800 | 500 | — ~— ——~— ——~— 1,50 1,21 700
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6. PACUET MIHEBMATHYECKOM CTPAXUBAIOIIEN
®OPMOBOYHOMN MAIIVMHBI C OTCEYKOM MMOJIAYU BO3JIYXA U

PACHIMPEHUEM BO3J1YXA B3AMKHYTOM OBBEME
Hcxoonwie oannvie:

1. Pa3mepsl 0ok B CBETY ( AgxB 0), M;

2. Bricora onoku ( H 0), M;

3. JlaBneHue BO3/ayxa B MarucTpajibHOU cMecH ( Po ), xI1a.

3aoaua pacuema: onpeneneHUEe OCHOBHBIX KOHCTPYKTHBHBIX apaMeTPOB
MalIMHBI, pacX0/ia BO3AyXa Ha OJIHU YJIap ¥ IPOU3  BOAUTEIHHOCTH OJHOTO
KyOHMYEeCKOro MeTpa BO3/yXa.

CxeMa BCTpSAXHMBAIOIIETO MEXaHU3Ma C OTC €UYKOW U pacHIMpeHHEM BO3ly Xa
MpEACTaBIeHa Ha pUcyHKe 6.1.

'|._
L_

1- BCTpsSIXMBaIOLIUN HUIUHAP; 2 - BIIyCKHOE OTBEPCTUE; 3— BCTPSIXMBAIOLIUI MOPILEHD; 4 -
BBIXJIOITHOE OTBEPCTHUE; 5 — MOAMO/IENIbHAS IUINTA C MOJIEIIBIO; 6 — OIOKa.
Pucynok 6.1 - Cxema BCTpSAXHBAIOIIETO MEXAHU3MA C OTCEYKOU U
pacIImpeHrueM Bo3/lyxa B 3aMKHYTOM O0BEME
Memoouka pacuema:

1. O0mas rpy30noAbeMHOCTb MAIIMHBI M INIOIIAIb BCTPAXMBAIOLIETO
NOPIIHS PACCUUTHIBAIOTCS aHAJIOTUYHO, KaK JIJIsl MEXaHU3MOB 0€3 OTCEUKHU
nojauu Bo3ayxa (cM. pasnen 4).
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Fripab

W

Y n klla

PucyHnok 6.2 - naukaropHas AuarpaMMa BCTPSIXMBAIOIIETO MEXAHU3MA C
OTCEUYKOHM M pacCUIMPEHUEM BO3/1yXa B 3aMKHYTOM 00bEME

2. ITocTpoeHue HHAUKATOPHOM IUATPAMMBI.
WuaukaTtopHas quarpaMMa BCTPSIXMBAIOUIETO WIMHJPA PU HAIUYUU OT  CEUYKH
BO31yXa (puc. 5.2) oTaMYaeTcs OT JUarpaMMbl MeXaHu3Ma 0e3 OTCEUKH BO3AyXa,
B OCHOBHOM T€M, YTO OHA UMEET Ha JJMHUH XO/a MMOPILIHS BBEPX JTONOJHUTEIbHBIN
Y4aCTOK paclIMpeHus BO3yXa B 3aMKHYTOM 0ObEME IIMIIMH/PA, & HA JIMHUU X0/
BHU3 — COOTBETCTBYIOIIMIA y4acTOK CxaTHsl Bo3ayxa. Ha aTux ydactkax kak
BITYCKHOE, TaK U BBIXJIOTHOE OTBEPCTHS 3aKPHITHI. MI3MeHEeHne COCTOSHUS BO3TyXa
Ha 3TUX YYaCTKaX MOKET ObITh NPUHATO aAna0aTUYECKUM, T.€. 6€3 Ter1ooOMeHa ¢
OKPYKAIOILIEN CPEOH.

WNupaukaropHas tuarpaMMa CTPOUTCS MO MPAKTUYECKUM JaHHBIM. OCHOBHBIE
PAKTUYECKHE MMapaMeTpbl HAXOATCS B CIEIYIONINX Mpeaesax :

BbIcOTa BeTpsixuBaHus (xon nopuns) §=0,06...0,08 m;

X0/l HAIIOJTHEHUSA Se =(0,4...0,5)S:

xon pacumpenns § - = (0,2...0,4)S

XOJl IBHKCHUA 110 MHEPLMHK S, = S — (Se +S,);

MPUBEACHHask BICOTa BPEIHOT'O IIPOCTPAHCTBA SO =(0,7...1,0)S -

Touka 1 cooTBEeTCTBYET Hayaly JBUKEHHS OPUIHS BBEPX 3a CUET
NABJICHUA CKAaTOro BO3/AyXa, 10/1aBaEMOT0 B LIWJIMHIP IIPU MyCKE

Q+—R , kIla
Fn

BCTPAXUBAKOIICTIO MCXAaHNU3MaA pl =
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Sl =SO>M

Touyka 2 cCOOTBETCTBYET MOMEHTY 3aKPBITHSI BIyCKHOI'O OTBEPCTUS, TPU
HTOM BBIXJIOITHOE OTBEPCTHUE OCTAETCA 3aKPBITHIM

P2 =p1 +(50...100) < py- klla
Sy» =Sy +Se0 M
N3meHenune naBneHus BO3ayxa Ha ydacTke | -2 1 OMYUHSETCS 3aKOHY
napaboJIbl.
Ha ydacTke 2-3 mpoucXoauT pacimpeHue Bo3ayxa B 3aMKHYTOM 00beME.

To4ka 3 COOTBETCTBYET MOMEHTY OTKPBITHS BBIXJIOITHOTO OTBEPCTHSI.
JlaBiieHue BO3ayXa B TOUKE 3

SO + Se
So +Se +Sy
rae K = 1,41 - nokazaTenb aauadaThl.

OpnauHara ToukH 3 S3=Sp+Se+S;-

Touka 4 oT TOukM 3 10 TOUKH 4 MOPIIEHb ABUKETCA 110 MHEpUUHU. B Touke
4, n3pacxo/10BaB BECh 3a11ac COOOIIEHHOM eMy dHEpruu, MOpLIEHb
OCTAHABJIMBAETCS U 3aTEM HAUMHAET JABUTaThCS BHU3.

BBuay TOro, 4To B MaimHax ¢ OTCEYKON MPUTOK CKATOTO BO3yXa U3 CETH B
LIWJIMHJIP BO BPEMS BBIXJIONA MPEKpPAIEH,  M30BITOYHOE JaBJICHUE B BEPXHEM
MOJIO)KEHUH TMOPILIHS MEHbIIE, YeM B MallliHax 0e3 orceuku, u cocrasiser 10...30
klla.

p3 =p3-( YK, «lla

P4 = (10...30) KTl
< Q-R.
FII
S4 :SO +Se +Sr +Si>M-
Touyka 5 COOTBETCTBYET MOMEHTY 3aKPBITHS BBIXJIOITHOTO OTBEPCTHUS IIPU

JBIDKCHUH MOPITHS BHU3. M30BITOYHOE 1aBJIeHHE B KOHIIE BBIXJIONA HE MPEBBIIIAET
o0bryHO 10...15 kIla. CaenoBarenabHo,

Ps = (10...15), «Ila
S5 =S3.

Ha yuactke 5-6 npoucXouT c:kaTue BO3AyXa B 3aMKHYTOM LIMUIMHAPE :

Py

(So +Se +S)F, *
Pg = P5 -
(SO + Se )Fr[
B TOYKE 6 OTKpBIBaeTCﬂ BHYCKHOC OTBepCTHe, u HI/IHI/IHHP HAYUHACT
HAITOJHATHCS C)KATHIM BO3TYXOM S¢ =S, =S¢ + S, - Ha yuactke 6-1

AUarpaMmbl 1aBJICHUC ITOA ITOPITHEM PACTCT 3a CUCT moaavuu CXartoro BO31yxa B
MWJIMHAP U CXKAaTHUA BO3YyXa 110/ ABMKYIIUMCS BHU3 MMopmHEM 3a CHCT
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yMeHbllleHust 00bEMa . B Touke 1 mpoucxoauT yaap cTojia MaliuHel o iia HEll
LHUJIMHAPA U YIDIOTHEHUE CMECU. 3aTEM LUKJI JABUKEHHSI IIOPLIHS ITOBTO PSAETCH.

3. AHAJIM3 MHAMKATOPHOM AHATPAMMBI.

Ha nanukat opHOM quarpamMme npOBOJATCS JIMHUH, COOTBETCTBYIOIIME

Q+R . Q-R
F, F,
VY nenbHas paboTa ynapa, OTHECEHHAs K €IMHUIIE MJIOIAAN MOPIIHS
(xJIx/M”), IpeCTaBISET PA3HOCTD IUIOMIAIEH:

e=Il,(e—h-b-c-¢)-11;(4-5-6-K—-1-e—-1-c—-b—-4);
KI[>1</M2;
Hckirouas oquHAKOBEIE Y4aCTKH pacCMaTpruBaACMBIX HHOHlaHCﬁ, ImoJrydacm:

3HAYECHHSIM U30BITOYHOTO JAaBJICHUA,

=I,(k—h-4-5-6-Kk)-II;(e—1-Kk—e)=F _FrlpaB’
KI[>1</M2;
VY nenwHas paboTta yaapa, OTHECEHHAs K €IMHUIIC Beca MaJaroluX Yac Te.

e-F,
Q

VY nenpHas paboTa OTpaXKEHHs CTOJIAa TIOCTe yaapa , OTHECEHHAas K €IUHUIIC
TUTOIIA TN TTIOPIITHS, BBIPAXKAETCS Pa3HOCTHIO TJIOMIAIEH :

—M,(1-d—0-4-b—c—e—1)-T,(1-2-3—-4-b—-c—e—1)=
=M, (d-a-h-4-d)-T,(1-2-3-d~1)="fe5 — fypap M
Yz[eanaﬂ SHEPIrusa OTpaXCHUA, OTHCCCHHAA K CAMHHUIIC BECAa COCTABMUT :

' e'-F
e0=—n

, KJIx/xkH

3Has ¢ (> MO  HO ONpENENHTh KO3 (OULIUEHT UCTIOJIb30BAHMS

HOTCHHH&HBHOﬁ 9HCPIrun BCTPAXUBAIOIICTO CTOJIA
(Y
n=-2,
S
n = (0,3..00,7)'
4. Pacxoa ¢:KaTOro BO3AyXa 32 OJMH yAap OIPE/EIIeTCs KaK Pa3HOCTh
MCKAY KOJIMYCCTBOM BO3AyXa B HUIIMHAPC 10 Hadajla BbIXJIOIIA (TOI{Ka 3) u

KOJIMYECTBOM BO3/yXa B IWJIMHJIPE K KOHILY BbIXJIONA (TOYKa 5) B mepecuere Ha
cBOOOAHBIN BO3YX (TIpU aTMOC(HEPHOM JaBICHUM ):

p p
Vi_s5 =F,(Sg +Se +sr)(3 S

)M

5. IpousBoauTeabHoCTL 1 M’ n3pacx0):[03aHH0ro BO31yXa
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elu — ﬂ , KJK/ M

Vi_s5
6. Iliomaab ceyeHMsI BIYCKHOIO ¥ BBIIYCKHOIO OTBEPCTHS
onpeesieTcs 00beMOM U CKOPOCTHIO MPOXOASIIEro Yepe3 HUX BO3AyXa

f o V12
BII — ’
Ugn “ Ten

TIE Vi_» - 00bEM BO3yXa HA ITyTH HAIIOJHEHMSI Se>

P2 P1
Vi—2 =Fa(So +8Se)=-Fy-Sop - 2
Po Po
=15...20 M/c — cKkOpOCTh MPOXOa BO3TyXa Yepe3 BIYCKHOE OTBEPCTHE

Ugn
— BpeMs BITYCKA.
S
e
— C
Ten = ’
Vn
IZie v, — CPEHsA CKOPOCTb MOABEMA OPLIHS; IPUHIMAETCSA B TIPEenax
0,5...0,6 w™/c.

CeueHne BBIITYCKHOTO OTBEPCTHUS MOJICUNUTHIBAETCS TAK XKE, KAK U
BITYCKHOTO,

P
_ V'35 p

fenm
BBIN ' ¢BBIN

rie 'V Po 35§ — PacXoJ CXKaToro BO3/yxa MpH BIyCKE B MUIMH/P, OTHECCHHbIN

3
AAaBJICHHUIO CKAaTOI'O BO3yXa B CCTHU, M |

Py —P
VPo3_ 5 =F,(Sq+Se +SK)—3P S M

3

.
b

K

0
— CKOPOCTD IIPHUX0/IA BO3AYXA YepPE3 BHIXJIOMHOE OTBEPCTHE, =
Ugpin p PUXOA ny p p > Vppin
10...20 m/c.
— BpeMsl BLIXJIONA, C.
Tepmm P ?
_ S
Tepim =
Vn

rae y'  — CPeHss CKOPOCTh MBHKEHHS MOPITHS Ha MyTH 3-5, m/c.

"
V g~y
7. JMHAMHYECKHMH pacyeT BCTPAXUBAIOLIEI0 NOPLIHSA.
[Ipu yrape BCTpsIXUMBAKOLIErO CTOJIA MIOPIIEHb CTPEMUTCST  OTOPBATHCSA
HEro B OMACHOM CE€UEHUU  — n (pUcyHok 5.1).
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MaxkcumalibHOE HaIIPsS>KCHUC B OIIACHOM CCUCHMM !

E
_ n
Omax = 2 -Qp -€p
F, L
Orkyna:
m-n,.. >
(min) 2
L-omax

raoe Fm—n (min)~ MHMHUMAJBHO JIOIyCTUMAs Pacu€THas IIOIIAAb OIMACHOIO

CEUEHHs MOPUIHS, M;
Q- BeC yacTel MOpIIHS HUXKE onmacHoro cedeHust, KH (ompexaensiercs u3

yepTexa);
E,, MOyl yNpyrocTH MaTepuaa mopuiHs (mnst cranu E, =22 108

kH/M%);

O max - MAKCUMATBHOE MPEJIETBHO OMYCTHMOE HATIPSUKEHHUE PACTSIKEHHS B

CeueHUH m —pn (s gyryna — 24000...40000 kH/M*, nns cranm —
35000...60000 kH/ m°);
L. - AuHA OT HMKHEW KPOMKHU MOPUIHS 10 ONAacHOTO CEYEHUS, M.
B cnyuae, eciiu BCTpsXUBAIOUIUI MOPIIEHD BBITOIHAETCS OTACIBHO OT
BCTPSIXMBAIOUIETO CTOJA U MPUKPEIUISIETCS] K HeMy 00 JATaMH, HEOOXO0AUMO
IPOU3BOJIUTH PACUET ITUX OOJITOB HA TUHAMUYECKYIO HArpy3Ky OT CHJIBI yiapa
nopiuHs [ 10].
[Tyctb - uucio 601TOB; Kk > 1- KO3()PUIMEHT, yUUTHIBAIOIIUN IEPETPY3KY
00JTOB 3a CUET HEPABHOMEPHOCTHU PACIPECICHUS MEXK] y HUMU Harpy3Ku;
(MOXXHO TPUHUMATH B pacueTax k =1,3); f-cedenue crepxus donra (o

BHYTPEHHEMY THAMETDPY Pe3bObl) M - paboyas (yyacTByro1as B padote
L{-P y y p

ynpyroi aepopmanuu) aguHa 60iTa, T.€. JJIMHA €T 0 OT TOJIOBKHU J0 TalKu, M.
Torna ypaBHeHHe pabOTHI UIMEET BUJI:

1 c
.e - — . . « —
Qu-eo =75y 2E;

rie Eg- MOMyJIb yIPYrOCTH MaTepuana 6ourra, kH/M” .

I}

f-o -1,

OTCI-O)Ia MoJIy4acTcCs:

k-Eg-Qu -€o , kKH/™M
i-f-Lq

c=2

W3 npuBeneHHbIX GOPMYIT BUIHO, YTO MPH yJiape padoTar T Ha MOTJIOUIEHUE CHUJIIBI
yJapa HOPIIHS HE CEYEHUE MOMIOMIAIONINX ITY SHEPTHUIO 3JIEMEHTOB (ITOPILIHS UIH
KpenexXHbIX 00ITOB), @ UX O0BEMBI.
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Ecan MOJIYUYUTCS, YTO PACHCTHBIC 3HAUCHUS O OKaXCTCA 0OIBIINM Gmax ,

HCO6XOI[I/IMO YBCIIMYUTDL KOJIMYCCTBO UJINM JUAMCTP KPCIICIKHBIX 00ITOB.
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7. PACUET TIHEBMATHUYECKOM BCTPSIXUBAIOIIEM
®OPMOBOYHOMN MAIIVMHBI C OTCEYKOM MMOJIAYU BO3JIYXA U
BE3 PACIIUPEHUSA BO3/1YXA B 3AMKHYTOM OB bEME

Hcexoonwvie oannvie:
1. Pa3mepsl O1oKkHu B CBETY ( AgxB 0), M;

2. Bricota onoku ( H 0), M;
3. JlaBneHune BO3/1yXa B MaruCTpajibHOW CMECH Po- MIla.

3aoaua pacuem: onpeneneHne OCHOBHBIX KOHCTPYKTHUBH — bIX TapaMETPOB
MAILMHEI, PACX0/a BO3AyXa Ha OJMH yIap ¥ IPOM3BOAUTENILHOCTH 1 M BO3ayXa.

CxeMa BCTpSIXMBAIOIIIETO MEXAHU3MA C OTCEYKOM U 0€3 pacIIupeHus
BO3J/lyXa B 3aMKHYTOM 00BbEME 3a CUe T MPUMEHEHHUS IBYXCEACIBHOTO MEPEKUTHOTO
KJIaraHa MoKa3aHa Ha pucyHke 7.1.

NN | NN
a) 0)

1 - BIyCKHOM KaHaJI; 2 - IepeKuIHON KilamnaH; 3 - BHIXJIOMHON KaHa,

4 - mop1ieHs KianaHa; 5 - HaAMOPIIHEBOE MPOCTPAHCTBO; 6 - BCTPSAXUBAIOIINNA MOPIIEHD; 7 -
IUTYHXKEp, 8 — peryJIupyomuil BUHT; 9 - BCTpsAXuBaroIui HuinHIp; 10 — moamoienbHast imTa ¢
Mozenbio; 11 — omoka.

PI/IcyHOK 7.1 - Cxema BCTPAXUBAOIICTO MCXAaHNU3Ma C IICPCKHUIHBIM

ABYXHCACJIIbHBIM KJIAIITAHOM: 4 — HUKHCC IMOJIOKCHUC, 0 - BCPXHCC IMOJIOKCHHUC.

Memoouka pacuema:
1. IToJie3Hast HArPy3Ka HA MALLUHY Q) ; BEC TIOBHIKHBIX yacTeu u Q,:

o011as rpy30MoAbEeMHOCTh MAIIIMHBI U TUIOIIAIb BCTPSAXUBAIOIIETO MOPIITHS pacc -
YUTHIBAIOTCS AHAJIOTUYHO MEXaHHU3MY 0€3 OTCEUKH M PaCIIUPEHUS BO3ayXa (CM.
paszen 5).
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2. [locTpoeHHe MHAUKATOPHON AHATPAMMBI.

NuaukaropHas quarpaMMa BCTPSXMBAIOLIETO UWIMH]IpA C OTCEUYKON 1 Oe3
paciMpeHust BO3yXa OTIMYAETCs OT AUarpaMMbl MEXaHU3Ma C OTCEYKOM U
pacIIMpEeHUEM T€ M, YTO Ha JIMHUS X XOJia OPIIHS BBEPX M BHU3 OTCYTC TBYIOT
COOTBETCTBEHHO YYaCTKHU PACIIMPEHUS U CXKATHs BO3AyXa. BeIXjomHoe oTBepcTHe
OTKpBIBAE€TCSI B MOMEHT 3aKPbITUS BIIyCKHOTO . Takoii xapakrep
BO3lyXOpacnpeaeneHus 00ecrneynBaeTcs, Hanpumep, IBYXCEJENbHBIM Mepe -
KHUJIHBIM KJIanmaHoM. J[pyro i 0cOOEHHOCTBIO BO3AyXOpacupeIeieH s C IOMOIIBIO
NEPEKUIHOrO IBY XHEIEIbHOTO KJlanaHa siBIsieTCs ITyOOKUI BBIXJION YTO
o0ecnieunBaeT NojyuyeHue 0oJiee BBICOKMX 3HAUECHUN yIETbHOM SHEpruu yaapa.

S M 5 ;
’ b,
F /79 ﬁ ";r,f / -/:/'(_,r"f,f'?‘:_' 5 d
- ///)/ f'f/"';-'”,
111171/ 2
o
cnl“\l
-
4 R
QF— [ Ko
QR
FI'I

Pucynok 7.2 - MHnukaTopHas iuarpaMMa BCTPSIXMBAIOILLIETO MEXAHU3MA C
OTCEUYKOM U 0€3 paclIupeHus BO3ayXa B 3aMKHYTOM 00bEMe
Touka 1 (pucyHOK 6.2) COOTBETCTBYET HAUaly IBH)KEHHUS MTOPIIHS BBEPX.

Q+R
Fn

S1 =S¢ =(0,15...0,30) - S'

S =0,06...0,08,m.

Touka 2 COOTBCTCTBYCT MOMCHTY 3aKPbITHUA BIIYCKHOI'O OTBCPCTHA U
OTKPBITUIO BBIXJIOITHOT'O

pl = KHa
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p2 =pq +(50...100). xlla
Sy =Sg+Se:M
Se = (0,6...0,7)S -

OT TOYKM 2 10 TOYKH 3 MOPIIEHb ABUKETCS IO UHEPLIUU
Touka 3 nmeer cienyromuye KOOpAUHATHI:

p3 = (10...30). Kla
S 3 = S 7+ Si > M
Si == (0,3...0,4) * S' *

B Touke 3 mOpIIeHbh OCTaHABIMBACTCS, U3PACXOI0BAB KHUBYIO CHIIY, U
HAQYUHACT ABUT'ATHCA BHU3. HpI/I 9TOM BBIXJIOITHOC OTBEPCTUC OCTACTCA OTK PBIThIM
(TIp¥ TOMOIIIX TIOPIIHSI IEPEKUIHOTO IBYXHEICIBHOTO KIIaliaHa) IOYTH 10 KOHIA

MNaacHUs MOPIIHA.

Touka 4 COOTBETCTBYET MOMEHTY 3aKpBITUS  BBIXJIOITHOI'O OTBEPCTHUSI U
HAXOZUTCS HA PACCTOAHMHM S OT MIOCKOCTH y/apa C-1

p4 = (10...15), xITa
S4 = S() + SZ
SZ ~ O,ZS *

Ha nytu 4 -1 uner 3anonnenue munHapa Bo3ayxoMm. Hebombinas Beico  Ta
BPEAHOI0 MPOCTPAHCTBA 00ECTIEYNBAET OBICTPOE YBEIMUYEHHUE AABJICHUS HA TyTH 4 -
1, a Tak’ke YMEHBILIAET PACXOJI CKATOTO BO3/1yXa HA OJIMH LIUKII.

B touke 1 mpoucxoauT yap u yIIOTHEHHUE CMECH.

3. AHAJIM3 MHAMKATOPHOM AHATPAMMBI.

VY nenbHas pabota ynapa, OTHECEHHAs K €IMHUIIC IJIOIAAN MOPIIHS PaBHA.

2
€= FJIeB - anaB , kDK™

Y IIMHEHHBIN BBIXJION, KaK CIEIYET Ha IUarpamMMbl, YBEIIMUNBAECT Fep

YMEHBIIACT Fl'[paB , a CJICA0BAaTC/IbHO, SBHAYUTCIIbHO IMOBBIIACT SHCPIHUIO yaapa

IIPU TOU K€ JUIMHE XOa MOPIIHS.

Ha nanukaTopHoi n1u arpamme yJnesnbHas 3¢ dexkTuBHas pabora
ornpezensercs miomaabo, oopazoBaHHoi Toukamu 1 -2-3-4-1. Ecnu 3ty paboty
pa3feNnuTh Ha JJIUTEIBHOCTD LUKIIA, TONy4nuTcs G (EeKTUBHAS yeabHas
MOIIHOCTD g, . Takxum oOpazom, ueM Oodblie miomaas 1 -2-3-4-1, Tem npu npouux

PaBHBIX YCJIOBHUSAX MOILIHOCTb BCTPSAXMUBAIOILIEIO MexaHu3Ma OoJblie [4].

Ha npakTuke ¢ mOMOIIBbIO HHAWKATOPHBIX IUAarpaMM ONpPENEIsAeTCs He
TOJIBKO MOIIIHOCTH BCTPSIXMBAIOILLIET0 MEXAHU3Ma, HO M XapaKTep €ro
HEHUCIIPaBHOCTEM.

Hampumep, eciu TpedyeTcst yBeIUUUTh SJHEPTUIO €AMHUY ~ HOTO yAapa, TO
HY>KHO: HECKOJIbKO YMEHBIIUTD BEJIMYNHY BO3IYIIHOW MOAYIIKH, T.€.
MIPEABAPUTENBHBIN BIIyCK OCYIIECTBUTH B MTOJIOKEHNN HUKE T.4; HA BBIXJIONE
YCTaHOBUTD JPOCCENb, 00ECIEUNBAIOIINIA MEITICHHBIN BBIITYCK METaJlIa, a,
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CJIEZIOBATENBHO, 00ECIIEUUTh 0OJIEE MTOJIHOE paCIIUPEHHE Bo3ayxa. Torna
OCTaHOBKA MOPILIHA OyJIeT He B T.3, a BbllIe. BricoTa BCTpAXMBaHUS YBEIUUUTCS, A
3HAYUT, YBEJIMUMUTCS U S3HEPrus yaapa. Ha MOITHOCTh BCTPSAXHUBAIOLIETO
MEeXaHH3Ma, IOMUMO TPEHUS U IPOTUBOJABICHUS BO3AyXa B LIMIIUHJIPE,
pelaroniee BIUSHUE OKa3bIBAET BEJIMUMHA II0J  €3HOM Harpy3ku. Ha pucyHke 6.3
[4] npencraBneH rpadpuk u3MeHeHUs 3PGEKTUBHON yAETbHON MOITHOCTH e, 0T

0e3pa3MEepHON Harpy3KH.

n=Q/(pg-Fy)

rae (Q — BHCLIHsSI HArpy3Ka (MOPILICHb CO CTOJIOM, MOJICIIBHO -OIOYHAs OCHACTKa

co cMmechio), kKH.

o k

78 Ik IT
H T

A
!

Pucynok 7.3 - 3aBucuMocTb 3 PeKTUBHON yI€TBbHOM MOIIHOCTH ( 63) oT
Oe3pasMepHO HArpy3KH ( L1 )

MakcumanbHo 3@ deKkTuBHas yaeIbHasi MOUTHOCTb e, JICKUT B IIpeienax
0e3pa3MepHOi Ha TPY3KHU Lory = 0,6 —0,8- N3 pucynka 6.3 Takxe BHUIHO, UTO
HE3HAYUTENIbHOE YBEJIIMYEHUE HArPY3KHU CBBIIIIE U, TIPUBOJHT K PE3KOMY
NaJeHUI0 MOIIIHOCTH U JJa)Ke K OCTAHOBKE MAIIUHBI ( e, = 0)- CHmxaercs e,
NPU YMEHBIICHUH HATPY3KH () : B 9TOM CJIy4ae yCTAHOBJICHHBIE 3HAYCHUA ) M
F,, TpeBBILIAIOT TpeOyembie.

VY aenbHas pa60Ta OTpaXXCHUA CTOJIA ITOCJIC Yapa, OTHEC CHHAA K CAMHUIIC
IIonraan MmopuIHA

e =% ep —fupas ioflow/

VY nenbHast paboTa yapa v OTpaKeHHUs Ha €AMHUILY Beca MaJarolnX 4yacTeil paBHbI
COOTBETCTBEHHO
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e-Fy , KJx/xH

€0 =

Q

Koaddunuent ncnonp3oBaHus NOTEHIIMATBHON SHEPTUU CTOJIA MPU MAJICHUN
BBICOTHI §.

€
n=-2
S
n=0,3...0,7-
4. Pacxoxa Bo3ayxa 3a oauH yaap (OTHECEHHBIH K HOPMaJIbHOMY
aTMochepHOMY JIaBJICHHUIO):

b

P 2 1)4 3
V =F,(Sg+Se¢)—=—F,(Sg +S7)—+.M
n\>0 ¢’500 n{>0 Z 100
5. IpoussoauTeabLHOCTL 1 M’ U3PACXOTO0BAHHOIO BO3LYyXa:
eV = ¢ FH N KI[)K/M3

6. Pacuer mJyomagu BIYCKHOI'O U BHIXJIONTHOTO OTBEPCTHH, a TAKKe
pacyeT NOPUIHS HA POYHOCTH OCYLEeCTBJISIETC  AHAJOTHYHO

BCTPSIXMBAIOIIMM MAIIMHAM € OTCEYKOH M paclidpeHueM BO31yXa
3aMKHYTOM 00béMme.

72



8. PACUET METATEJIbHOM I'OJIOBKU IECKOMETA
Hcxoonvle 0oannple: TpoOU3BOAUTEIBHOCTD IECKOMETA 10 YILIOTHEHHOMY 00bEMY

(TI), M'/u.

Cxema mMeTraTenbHOM TOJIOBKY MTECKOMETA MpeACTaBlieHa Ha puc. 8.1.
o

1 — koXkyX; 2 — poTop; 3 — HanpaBJSIIOIIas Ayra; 4 — JonaTka; 5 — TpaHCIOpTep AJIA NMOoJaun
(hOpMOBOYHOIT CMECH B TOJIOBKY
Pucynok 8.1 — Cxema MeTaTeapbHON TOJI0BKH ITECKOMETA

3aoaua pacuema: onpenenuTb OCHOBHbIE KOHCTPYKTHUBHBIE MTapaMeETPhI
CMECHUTEII U HEOOXOIUMYIO I €ro padOoThl MOIITHOCTD AJNEKTPOABUTATENS
pUBOJA.

Memoouka pacuema:

1. Onpenensercs pa3mep nakera popMoBo4HOI cMecu(puc. 8.2)

Ecnu npencraBuTh ceueHue nakera GopMOBOYHOM CMECH B IIJIOCKOCTHU BpaIleHUs
paboueli JJomaTKy B BUJI€ TPEYTOJbHUKA C pa3MEPOM OCHOBAHUS U BBICOTOU g,

00BEM CcMeCH, BIOpachlBA€MOM METATeNIbHOM T'OJIOBKOM € OJTHOM JIONATKOM 3a
OJIUH 000POT pOTOpa, OyAET paBeH

vi=% .p,
2

I
rae Y — 00beM 0HOTO naKera (opMOBOYHOH CMecH;
2
— — IUIOLAJb TPEYTOJIbHUKA,;

b —BbICOTa TPEYroJibHOM Tpamneuuu (IUpUHA JIONATKH).
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[lenTp TAXKECTH

/| maxera cmecn

Pucynok 8.2 — Cxema K pac4eTy OCHOBHBIX IapAMETPOB I'OJIOBKH ITECKOMETA

Torga npu p 000POTOB B MUHYTY, YacOBasi IPOU3BOIUTENBHOCTD
OJIHOJIONIATOYHOW I'OJIOBKH ITECKOMETa

a2-b

II= -n-60

OTCIO1a

3
roe [1 — IMPON3BOAUTCIIbHOCTE IICCKOMETA, M /‘I,

1()9 — IepeBOHOM KOOD UIMEHT, MM /M

60 — nepeBoaHON KO3 (HULIMEHT, MUH/Y;

b — mmpuHa gonatku, MM (63...125);

n — 4UcI0 000POTOB POTOPA MECKOMETHOM rOJIOBKH (TPUHUMAETCSI PABHBIM
yuciy ooopotoB asurareins: 750; 1000; 1500 06/mun);

j — 4mcio onatok. JIyist FOMOBOK C MPOM3BOAMTENBHOCTRIO 10 15 M /4
OPUHUMAKOT § = 1, cBbIIIE — | = 2 WM 3.
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2. Beruucasiercsi paauyc HeHTPA TAMXKECTH MAKeTa U3 T€OMETPUUECKUX
IOCTPOCHUN

a .
rl =l’2—§>M,

TIe ry — MAMETP TYTH METaTeJIbHOM TOJOBKU. Ero npuHUMaroT u3

KOHCTPYKTUBHBIX cooOpaxeHuit B npenenax 0,15...0,4 m
3. Onpeaensiercst 3HAYeHHe a0COMIOTHON CKOPOCTH ) BBIXOJA MAKETa U3

METATEILHON TOJIOBKHA
L= \/W,.Z +(U—-W-sinp)? . we;

rae W, — paauanbHas COCTaBIAIOMAS OTHOCHUTEJIBHON CKOpPOCTH W , M/C;

U — OKpy»Hasi CKOPOCTb, M/C.
3 — yros HaKJIOHA JIONATKH [0 OTHOLICHUIO K PafuyCy (IPUHAMACTCS U3

0
uHTepBana 15...20°).
Panuanbhas cocTaBistomas Y, OTHOCHTENBHON CKOPOCTH W ONPENEISETCs 1o

bopmyie
_m-n D) D)

Wl’ _W. rz _rl , M/C.
Okpy>KHasi CKOPOCTh
U= n-n .rz,M/C.
30
OTHOCHUTENBHAS CKOPOCTh
W = Wr , M/C.

cosf3

HeoOxonuMas creneHpb yIIOTHEHHS] CMECH B (JOPME MOKET OBITh JOCTUTHYTA MIPU
YCJIOBUH MOJIy4EHHS HA BBIXOJI€ CKOPOCTH MaKeTa
v = 35...60 M/c.

4. OnpeneiisieTcsi CKOPOCTh TPAHCIIOPTHOI JIEHTHI MAJIOI0 PyKaBa, nojaawuieii
()opMOBOYHYIO cMeCh B IOJIOBKY IecoMeTa.

B b-n-i
60-10°

5. YcraHaBiuBaeTCs ONTUMAJIBHBIN YIoJI MeKAY 3a00pHOH HIEKO0 KOBIIA U
HanpaBJieHUueM ee IBU:KeHus (puc. 8.3)

UTp Mm/cC.

L
y=arctg-——12

u
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Pucynok 8.3 — Cxema nogauu GpopMOBOYHOM CMECH HA POTOP MECKOMETA
6. PaccunThiBaeTcsi MOIHOCTH NPHBO/JIA MeTaTeJIbHOH I'0JIOBKH.

:N==Nj-FNé-FN3-FN4,KBT
rac Nl — MOIOHOCTB, pacxoayeMasd Ha YIINIOTHCHUC CMCCH,

2
N1 — m, KkBT;
360- g
rj€ § — IJIOTHOCTh (POPMBI, /™. U3 MIPAKTUKU [IPU IECKOMETHON HAOUBKE § =
1,6...1,7 /™.
g =9.81 m/c”

N, — MOIIHOCTb, PACX0jlyeMast Ha NIPEOIOICHHUE CHJT TPEHHS MEKILY NTaKeTOM

CMECH U HaIIPaBJIAIOLIEN TYTOH.

=afr22bnim
60-1000

Tac & — OTHOIICHUC OJIMHBI AYTH TPCHU ITaKETAa K MOJIHOHU AJIWHEC OKPYIKHOCTHU

kBT;

3 3

N,

(17151 OOBIYHOM KOHCTPYKIIMU METATEIbHON TOJIOBKU €= 0,25);

f — xosdduument Tpenust makera o Hanmpasisontyio ayry (f ~ 0,3);
m — fapaMeTp, 3aBUCAIINI OT OKPY>KHOM CKOPOCTH MEPEMEIICHHSI JIOTIaTKH
(U) u yria npoTspkerHocTH akera (90° — ®o ), Tae @( — yrUosas

KOOpJAMHATA KpailHel nepeaHei Touku nakera [10], kH/M” (s U=
30...60 M/c m ~ 100...600 kH/m?);
N 3 — MOIIHOCTb, 3aTpaiuBaeMas Ha MPEOJIONIEHNE NOTEPb U3 -3a

BEHTWISILIUOHHOTO 3¢ (dekTa poTopa (CONPOTUBICHUS BO3AyXa)

N, =YB°b1°(l‘2—l").[n°n.
2g 60

e ygo — yIEeIbHBIN BeC Bo3ayxa mpu 20 °C (yB =0,012 KH/MS);

(rz -1 )]3 , KBT.

by,r' — IMPHUHA ¥ PATHYC JINCKA, K KOTOPOMY KPETHThCS METaTeIbHBINA KOBIII
(ompenensieTcst U3 yepTeka METaTeIbHOM TOJIOBKY; by =b; r'=0,13m

Wit 1 =3...6 M/a; p' =0,19 M s [T = 12,5 m*/3).
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g =981 m/c’.

B npubnmxeHHOM pacuyeTe MOXKHO MPUHUMATH [ 1] N3 ~ (0,4—-0,5) kBr.

N 4 — MOIIHOCTS, 3aTpaunBaeMas Ha MPEOJOTICHHE TPEHNUS B MO/IIHITHUKAX

poTopa;

Ny ~ 0.2...03 kBr.

BapuaHTbel HHIMBUAYIBHBIX 3aJJaHUN K PACUETy METATEIbHOU I'OJIOBKU
NeCKoMeTa MpuBeieHbI B Ta0. 8.1.

Tabnuua 8.1 — BapuaHnTel UHOAMBUYaNbHBIX 3a1aHuil K padote Ne 8 «Pacuer
METAaTEJIbHON TOJOBKU IIECKOMETA»

[TapameTpsl Howmep BapuanTa

1{2{3(4 |5 |6 |7 |8 |9 |[10]11|12|13]14]|15
H;:)OI/BBOI[I/ITeJILHOCTB, 315(9112]15/120(22[25/30(35|40|45|50(55|60
M /4
KoanuectBo momatox |1 (2|12 |1 (2 (1 (2 |1 (2 |1 |2 |1 |2 |1
(koBIIIEH)
[TapameTpsl Homep BapuanTa

161718 192021222324 |25
H})OI/BBOI[I/ITGHBHOCTB, 6570|7580 |85[190]92(94 |96 100
M/4
KoanuectBo momarox |2 (1 |2 (1 (2 |1 |2 |1 |2 |1
(koBIIIEH)
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9. PACUET NIECKOJYBHOM CTEP)KHEBOM MAIIINHBI

Hcexoonwvie oannwvie:

1. Bec U3rotaBnuBaeMoro CTEpKHs WM CYMMApPHBIA BEC CTEPIKHEN C

onHoro cséMa (G ), xkH.

2. Pa3mepnl crepaxueBoro simuka ( A x Bx H), M.

3. JlaBneHue BO3/1yxa B CETH (pO), klla.

3aodaua pacuema: onpenencHUe OCHOBHBIX KOHCTPYKTHUBHBIX TapaMeTPOB
MAaIIVHbI U BEJIMYMHBI YCUIIHS 32KMMa CTEPKHEBOTO SIIMKA U MPUKUMA €r0 K

NECKOJAYBHOMY pe3epBYyapy.

Cxema neckoAyBHOM MAaIlIMHBI IPEACTaBICHA HA pUCYyHKE 9.1.

il N

&

TT

BEHT

/f"-"\\
D

1 - meckoyBHBIN pe3epByap; 2 — KOMOMHUPOBAHHAS TyTheBasl TJIUTA;
3 — BAyBHBIE OTBEPCTUS; 4 — BEHTWISILIMOHHBIE OTBEPCTHS;
5 — MOABMIKHBIN yHOp 3a)KMMa CTEP’KHEBOTO SIIKKA; 6 — CTOJ MpUKUMa
CTEPKHEBOTO SIIMKA; 7 — HENOABW>KHBIN YIIOP.

Pucynok 9.1 - Cxema neckolyBHON CTEP>KHEBON MaIlUHBI

Memoouka pacuema:
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Pa3Mepsl HayBHOM MIIUTHI, paCCTOSIHUE OT pabOYero cTosa 10 HaayBHOM
IUTMTHI JIJI1 MAIIMH C TOPU30HTAIbHBIM MJIM BEPTUKAIBHBIM Pa3beMOM
CTEPKHEBBIX ALIUKOB (TIPOAOKUTENBHOCTD LIMKIA) pernamenTupytorcs [OCT
8907-79. 3HaueHus APyrux NapaMeTpoB HaX OJAT MO SMIUPUUYECKUM POpPMYIIaMm,
MOJIyYeHHBIM Ha OCHOBE MCCIIEJOBaHUI pabouero mpolecca U aHajiu3a
IPAKTUYECKUX JAHHBIX.

1. Onpenenenne o0bemMa cMecH, HEOOXOIUMOTO JJIs MOIYYEHHS OJJTHOTO
CTEPIKHEU OJTHOTIO ChEMa.

G

Vem =M
0
rjue 50 = 11...13 kH/M’ - ynenbHblii Bec CTEPKHEBOM CMECH.

2. Onpenesienue 00bemMa padoveil YaCTH MECKOAYBHOI'O pe3epByapa U ero
pa3MepoB:

Vp =(2,5..3,0), ™
Vp =AP°BP°HP§ AP ~ A BP ~B-
rae Ap 9Bp , Hp — rabapuTHBIE pa3Mephl pe3epByapa, M.

\%
—P wm Hp =(2,5..3,00H.

P A.B
3. CymmapHasi IJ101aAb BAYBHbIX OTBEPCTHI FBII OIIpeaeIIsIeTCs U3
pacqua, qToO qepe3 K&)KI[BIﬁ 1 M 2 I1o1maan BI[YBHBIX OTBepCTI/Iﬁ J10J1 KHO

IPOXOJIUTH ONPEEIEHHOE KOJIUYECTBO CMECH ( q ).

q = 20...50, kH/™’

G e
q

4. Koau4ecTBO BAYBHBIX OTBEPCTHI:

Fer
f

rne F,,- miomass TOPU30HTAIBHON IPOEKIIMH CTEPKHS (CTEPIKHEN) B TUIaHe
2
(Fep = AxB), M
f - 4acTh IJIOLIAY CTEPKHS, MPUXOASAIIAACSA HA OJTHO BIYBHOE OTBEPCTHE.

f ~(5..6)-1073, m/ors

S. IlmameTp BAYBHBIX OTBEPCTHH

Fpn =

n=

5

4F
dBJI = ZLm
T-n
rac - [IJ1oaIagb CCYCHUA OJHOTO OTBCPCTUA, M .
n
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6. CymmapHasi IJ10maab BEeHTHJISAIHOHHBIX OTBEPCTUIH 3aBUCUT OT
pa3MepoB CTEPIKHS U COCTABJISICT:

XFgenr 2 (0,3...070)ZFy , - W KPYIHBIX CTCPAKHEH;
2Fgent 2 (0,15...020)XF ), - 014 MEnKuX CTEPIKHEH.

7.  Pacyer yCWJIMs 3a3KHMA CTEPKHEBOI0 AAINIAKA MOJIBHYKHBIM OOKOBBIM
YIIOPOM:

' '
= . — kH
Psax = Fer -Po — Ry
' ~ ~ ~
rae F,, — Taoma OOKOBOI MOBEPXHOCTH (BEPTUKAIBHON MPOEKIIMH) CTEPKHEN

B mane,M”. OHa pacCUMTHIBAETCA 110 3HAUEHUAM BECA CTEPKHEH B
OJIHOM Ch€Me€, UX KOJIMYECTBA U YJIeTLHOIO Beca (PcT ) (15-17

KH/M’), ycTaHOBJIEHHBIM TaGapPUTHBIM pPa3MepaM CTEPKHENH B
Ipeeiax pa3MepoB CTEPAKHEBOIO SIIMKA.

|
pPo = (0,7_._0,9)[)0 - IaBJICHUE BO3/yXa B CTEPKHEBOM sluke, Klla;
R — cuia TpeHus, BO3HMKAIOWIAS IPH NEPEMEIICHIH IIOJBUKHOU

IIOJIOBUHBI CTEPKHEBOTO SIIUKA OTHOCUTEJIBHO HEMOABUKHOM:
G
T
R;=0,25. 0 ,xH
2
rae Gﬂlll — BEC CTEPKHEBOTO s1MKa, KH.

G.. = A-B-H—g Pt

A —
CT

. 3
[A€ P oy~ YACHBHBII BEC MaTEpHala CTEPIKHEBOIO ALK, kH/m".

8.  Jlmamerp MOPIUHS MOABHKHOIO YIIOPa

d _ 4F3a)K M

3K >
T

raec F3a)K - IJ1Iom@aab MmonepeYHoro CCYCHMA 3a’KMMHOTO ITOPUIHA , M 2.
F _ P3a)K
34K ’

Po

TOrza Ay =

9. OnpenesieHue yCHJIUA MPUKAMA CTEPKHEBOI0 AIUKA K
NecKOAYBHOMY pe3epByapy:

'
Pyp =Fer-Po +Q—Ry-
rae (Q — BeC MOJBKKHBIX uacTeii Manminsl, KH. 3Hauenne (Q onpexensercs mo

pe3yabTaTaM pacyeToB yepe3 00BEMBI U Y/IeTbHbIE Beca BHIOPaHHBIX
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(YCTaHOBJIEHHBIX I10 YEPTEXKY) KOHCTPYKTUBHBIX 3JIEMEHTOB CTEP>KHEBOU
MAaIIMHbI (IPUKUMHON LUIMHAP, CTOJI, CTEPAKHEBOM SILKK, CTEPKEHb,
NOJIBUKHBIN yIIOp, HEMOABUKHBINA yHIOP U T.I1.).
R, - cujia TpeHust IPUKUMHOTO MOPLIHS O CTEHKU IITUHIPA, kH.
R, ~0,25-Q
10. /InameTp NpMKHUMHOIO HUJIUHAPA:

4-Pyp

T-Po
BapuaHThl HHIUBUYabHBIX 33JJaHUI IO pacyeTaM MpeacTaBieHbl B Ta0n uie 9.1.

d

— ,M
np

Tabmuua 9.1 - BapuaHTbl HHAUBHAYAIbHBIX 33JaHUM K pacyeTy MEeCKOAyBHOU
CTEpPKHEBOW MAILIMHBI

Homep Macca crep:kHE ¢ 0JHOrO Pa3Mmepsl cTepKHEBOTO SALIUKA, [aBnenue
BapHUaHTa cbEéMa, KI MM CXKaToro
A B H BO3/yXa B CETH,

klla
1 1 150 100 80 410
2 2 250 150 100 420
3 3 270 160 110 430
4 4 280 180 120 440
5 5 300 200 130 450
6 6 350 250 135 460
7 7 360 270 140 470
8 8 370 290 145 480
9 9 390 330 150 490
10 10 400 350 160 500
11 15 500 400 165 510
12 20 550 450 170 520
13 30 580 455 200 530
14 40 600 460 220 540
15 50 650 450 250 550
16 60 700 460 270 560
17 70 710 480 290 570
18 80 730 500 300 580
19 90 740 520 310 590
20 100 750 550 320 600
21 110 800 600 325 610
22 120 850 650 330 620
23 130 900 670 335 630
24 140 1000 690 340 640
25 200 1100 700 350 650
26 300 1200 800 400 660
27 500 1300 900 500 670
28 800 1600 1100 550 680
29 1400 1800 1250 600 690
30 2100 2300 1450 610 700
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10, PACYET HECKOCTPEJBHOM CTEP)KHEBOW MAILINHBI
Hcxoonwvie oannvie:
1. Macca u3rotraBirBaeMbIX CTEpKHEN 3a OJIUH ChEM (V] ), KT.

2. Pa3mepnl ctepaxueBoro simuka ( A x Bx H), M.
3. JlaBneHue c:xkaTtoro Bo3Ayxa B CETU Po’ klla.

3aoaua pacuema: onpenereHUEe OCHOBHBIX KOHCTPYKTUBHBIX I1APAaMETPOB
MAIlMHBI U YCUIINE IPUKUMA CTEPKHEBOTO SALIKKA K IIECKOCTPEIBHOMY PE3EP -
Byapy.

CxeMa necKOoCTpeNIbHON CTEPKHEBOM MAallIMHBI OKa3aHa Ha pucyHke 10.1.

Dy 2 1

o ‘\1 XN B w

D,

1 - meckocTpenbHBIN pe3epByap; 2 - ruiIb3a; 3 — pecuBep; 4 - TOPU30HTAIbHbBIE IPOPE3H TMIIb3BL;
5 - BepTUKaJIbHBIE MTPOPE3U TUJIb3bI; 6 - KOHUUECKAasi HacaaKa; 7 - CTEP>KHEBOM SIIMK; 8 - CTOJ
MIPHKHMMA CTEPKHEBOTO AILIUKA; 9 - TyTheBas IUINTA.

Pucynok 10.1 - Cxema neckoCTpesIbHOW CTEPAKHEBOW MAalllMHbI

Memoouka pacuema:
OCHOBHBIE TTapaMETPbI MECKOCTPEIbHONW MAIIMHBI OMPEACIISIOTCS 110 IMIIA -
PUYECKUM 3aBUCUMOCTSIM, YCTAHOBJICHHBIM HA OCHOBAHUU ONBITHBIX TAHHBIX.

1. JlnamMeTp ruiib3bl IECKOCTPEIHLHOTO pe3epByapa
D, =(0,09...0,1)-3/M ;™
2. BpIcoTa rujb3bi:
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BricoTa BepxHel 4acTu T'MIIb3bI:
H; =(0,4...0,6)-D,- M
BricoTta HM)KHEN 4acTH TWIIB3EI:

H, = (1,5..1,8)- D> ™

3. Ilaomaab ceyeHUsi BIIyCKHOIO KJIaNaHa:

2
-d
Fan"_Bﬂ,M2

4

Tne g, — AMAMETp BIYCKHOTO OTBEPCTHS

dBH = (0,2...1,8) . Dr » M

4. CymmapHas IUIOIIAAb Npope3ed B BepXHeH M HMIKHEH 4YacTiAx
TWIb3bI:

2
2
SF, 2 (0,8...1,2)F - M
5. IIupuHa npopeseil B BepXHeill U HUKHEH YaCTAX FHJIb3bI:
AB =0,8...1,0MM;
AH == 0,3...0,5 MM.
6. JAnamMeTp BBIXOJHOI'0 OTBEPCTUA KOHUYECKOU HACAAKH:
dB])IX = (0,3...0,5) M Dr 3 M
VYroin HakOHa 00pa3yrolel KOHyca HaCaJKku K TOPU30HTY (¢ ) MPUHUMAETCS U3

unTepBana 45...60".

7. CyMMapHy10 IUI0IIA/Ib CEYeHUS BEHTWISIUOHHBI X OTBEPCTHH
HAXOIAT U3 COOTHOUICHUS:

2
SFperr = (0,5...1,0) - Fyp o M
8. O0bem pecuBepa Vpec:

1
Uy —
() 3,7 .3
Vo.=V.. Y
pec — 7T (1,032+3Dr
e V. - 00BEM THIIB3BI, M’}
i D2

VF =TF°H1"9

[0) =0,01...0,05 - kodpdunuenT yMeHBIIECHUSI CTENECHU YIJIOTHEHUSI (BEpXHUU

npeaesl OTHOCUTCS K THJIb3aM MaJlbIX Pa3MEPOB) U3 -3 OTPAHUYECHHOCTH
pa3MepoB pecuBepa.
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O0bEM pecuBepa uHOTIAa IpUHUMAET [4] MPUOAMKEHHO B 3aBUCUMOCTH OT
00BbEMa T'UIIb3bl U MACChI CTEPIKHS:

Vpec = (4...8)- Vr

r7ie MEHBIIIUE 3HAUYCHUSI B CKOOKAX JIsl MalllMHbI ¢ Macco crepxkHsa 40 -200
KT, OOJIbIIINE - I MAIIIUHBI C MAacCol cTep:kHel meHee 40 Kr.

9. Ycuniane npusKuMa CTEP:KHEBOI0 SIIIUKA K HAAYBHOH IJIMTE
NECKOCTPEJILHOTO pe3epByapa Op eAeseTcs, UCXO] U3 MPEANONIOKEHHS, UTO
BHYTPEHHSs paboyasi HOBEPXHOCTh, HA KOTOPYIO AABUT CHKAThI BO3AYX
(ropu30OHTaIbHAS IPOEKILMSI CTEPIKHS), CTapasiCh OTKATh SIIHUK OT AYyThbEBOU
IUTMTHI, cOcTaBiseT npubnu3utenbHo 50 -60% oT muiomany sumMKa B iaHe 1mo
dbopmyre:

Pup ~(0,5..0,6)- Py - Fyyyy + Q—R - <H

rae FﬂIII - MaKCHUMaJIbHAS IJIOIAAb SIINKA B IUTAHE, M.

QQ - Bec cTona ¥ n0JIe3HON Harpyskyu, kH ;

R - cuna TpeHus npu OTKUME crona, KH.
VYcunue npuxkuma syKa J0JDKHO IPEOJ0JIETh Pa3KUMAIOLIEe BO3ACHCTBUE
I10JIaBAEMOT0 B AIIUK CKATOr0 BO3/1yXa, a TaK XKE BEC CTOJNA, CAMOTI0 SIIMKA,
BayBaemoii cMecu. Cuia TpeHus B IPUKUMHOM LUJIMHAPE CIOCOOCTBYET
YAEPKaHUIO SLIMKA I10J AYTHEBOM IUIMTOM, TAK KaK HAIPABIIEHA B CTOPOHY,
IIPOTHBOIOJIOKHYIO HAIIPABIICHUIO ABUKEHUS MPUKUMHOIO CTOJIA, IO3TOMY B
IpUBEIEHHON (POpMYJIE OHA CO 3HAKOM MHHYC.

10. duameTp NpUKMMHOIO UMJIMHAPA:
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11. PACUET DKCHEHTPUKOBOM BBIBBHOM PEIIETKH
Hcxoonvie oannvle: Bec BbiOMBaeMbIX hopMm (G (l’)’ kH.

3adaua pacuema: onpenereHUe OCHOBHBIX KOHCTPYKTHUBHBIX TapaMeTPOB
PELIETKH U pacxoja SHEPIHH Ha BHIOUBKY.

Cxema 3KCIEHTPUKOBOW BBIOMBHOM peLIETKH MpeacTaBieHa Ha puc.11.1.

. L
[
: %

38 3 4 5 6
|774] =T |k l
Z \ / 7

— 1 7
ZAAAAA

1 — dhopma; 2 — kopITyc penieTku; 3 — SKCIEHTPUKOBEIN Bajl; 4 — OMOPEI Baja; 5 — my¢Ta; 6 —
3JIEKTPOJIBUTaTENb; 7 — aMOPTU3aTOPHI; 8 — OTIOPHI BaJIa;

Pucynok 11.1 — Cxema BbIOMBHOM 3KCHEHTPUKOBOW PEIIETKH
Memoouka pacuema:

1. Onpenensercss YuCJI0 000POTOB IKCHEHTPUKOBOI0 BAJIa
K 28
nB = . »C
20+R) \eg
rae K — kodppuiment, yauThIBarOIMid COOTHOIIEHNE MEXKY YUCIIOM 000POTOB

AKCLIEHTPUKOBOTO Bajla U YUCIIOM coyAapeHuid (opMbl U pemeTku. K =
1...2;

b

R — K03QduiueHT BOCCTAHOBIEHUS! CKOPOCTH COYAApAIOIIUXCS Tel (peleTka
— ¢opma) nociie ynapa: ais 4yryHueix onok R =0,15...0,20; nis
craibHbIX omnok R = 0,20...0,25;

g — YCKOPCHHE CHIIbI TSDKCCTH, m/c’;

ep HeoOXo/IMMas BETMYMHA SHEPTUH YAAPOB: IS ChIPhIX (hopm

ep ~ (15...25)-107 xJDx/xH; wis cyxux hopm e~ (30...40)-10”
kJx/xH;

2. PaccuuThiBacTCs BEJTMYHHA IKCIEH TPDHCHTETA BAaJia PACCUUTHIBACTCS 110
dbopmye
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n-g 1-R "

r= ) )
®~ - cosQ 1+R

”

TJIe () — YTJI0Basi CKOPOCThH BaJIa.
®=21- ng- pan/c.
(p — YTOJI IOBOPOTA SKCLEHTPUKOBOTO BaIa. BriOupaercs B 3aBUCUMOCTH OT

BEJIMYMHBI KO3ppuuueHta R . YCTOWUYUBBIN caMOyCTaHABIMBAIOLINIICS
0
pexkuM 00ecTIeunBaeTCs IPH YIJIe ¢~ 32

3. YcranaBauBarOTCs pa3Mepbl NPYKUH
W3 tabmuupl 11.1 BeIOMpaeTcs quaMeTp MPOBOJIOKU U TUAMETP BUTKA IPYKUHBI.

Tabmuua 11.1 — XapakTepucTUKH HEKOTOPBIX MPYKUH CKATHS

Huamerp |5 |6 |7 |8 9 10 [12 |14 |16 |18 |20 |22 |25
POBOJIOKU

(d), Mm

Hapyxmnpni | 25 |30 {45 |50 (55 |60 |65 |70 |75 |80 |85 |90 |100
JUaMETP 30 140 {5060 (70 |70 |70 |80 |85 |90 |95 |100| 120
npyxunel |40 |50 |60 [70 (80 |80 |75 |90 |95 |100 105|120 | 140
(D), Mm 50 60|70 {8 (90 |90 |80 |100 105|110 115|140 160
60 |70 {80 [ 90 | 100|100 |90 |120 | 125|120 125|160 | 180
65 |80 {90 | 100 | 110 | 120 | 100 | 140 | 145 | 130 | 135 | 180 | 200

BriOpanHble pa3Mepbl Npy>KUHbBI IOJIBEPratOTCsl IPOBEPOUYHOMY pacueTy Ha
CKaTUE NIPU MaKCUMAJIBHOM YCUJIMU Ha NIPYKUHY

n-d3 [o]
8- D-K

e Ppygy — MAKCHMAIIBHAS CTATHHECKAS HArPY3Ka HA OIHY TIPYKHHY, kH;

Pmax = » KH,

Gpem + Gq)

Pmax = » KH,
n

r7ie n — KOJMYECTBO NPYXUH B pemeTke (8...24);
d — AMaMeTp NPOBOJIOKU MPY>KUHBI, M;

D — I[I/IaMeTp BUTKA IIPYKUHBI, M,

K — k03 dunuenT, yauTsiBaomuii Gopmy cedeHus, KpUBU3HY BUTKOB U
HEPABHOMEPHOCTh pacipe/iesieHusl Harpy3K u Ha npyxuny ( K =
1,2...1,4);

[o] — AoIyCKaeMOE HAMPSKEHUE IPH Iy IbCUPYIOIIMX HArpy3Kax ( [o] =

(5...7)-10° kH/™M".
Ecim HCPABCHCTBO HC BLIIIOJHACTCA, TO H606XOI[I/IMO HN3MCHUTD ITaPpaAMCTPhI I/I/ nIn
MaTcpuall IIpyKUH.
5. OnpenensieTcs MOIHOCTH MPUBO/IA IKCHEHTPUKOBOI pelIeTKH
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n-g-Ggp 1-R
. , K
no 1+R

e n - KIII pemeTky, y4uThIBAIOIUK TIOTEPU B IEPEAAUE U PACCEUBAHUH

N = Br,

DHEPIUH B aMOPTH3ATOPAX. 1) = 0,8...0,9.

Jl1s1 6e30m0uHbIX PopM KOIPHUIIMEHT BOCCTAHOBJICHUSI CKOPOCTH
MPUHUMAETCS paBHBIM HYJII0. B 3TOM cilyyae MOITHOCTh MPUBOJIA ONIPEACIISICTCS
o ¢popmyre:

n-g-G
N= BT
n-o

, KBT.
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12. PACUET UHEPIIMOHHOH B BIBUBHOHN PEHIETKHA
Hcxoonvie oannvle: Bec BbiOMBaeMoil (popmbl ( Go ), KH.

3aoaua pacuema: onpeneneHue yuciaa 000poToB Bajga BUOpaTopa, Beca

ne0aNaHCHBIX TPY30B, )KECTKOCTU U Pa3MEPOB OMOPHBIX MPYXKHUH, a TAK Ke
pacxoja MOIIHOCTU Ha BHIOMBKY.

Cxema MHEpUHUOHHOW BHIOMBHON pelIeTKH Mpe/icTaBiaeHa Ha pucyHke 13.1:
— 1
- -

: o/
A\ /- /

)]

\\\1 7 —C

1 — popma; 2 — KopIyC pemeTKy; 3 — MpUBOIHOM BalT; 4 — my(dra; 5 — neGasiaHCHBIC TPY3bI; 6 —
aMOPTHU3aTOpPBkI; 7 — OMOPHI Baja;
Pucynok 12.1 — Cxema HHEpUMOHHOW BHIOMBHOM pEIIETKU
Memoouka pacuema:

1. Onpenenenrie yrioBoi CKOPOCTH MPUBOAHOIO Bajia

(D_1+u - V1+R? 2g

V! 1+R €0

, pazn/c,

G
¢
rie Gpem — BeC peueTku, kH;

G pem ~ (08...1,0)- G - KH:

R — K03 dUIIMEHT BOCCTAHOBICHUS CKOPOCTH CO yIapEHUs Tell (pereTka —
dopma) nmocne ynapa; R = 0,20...0,25 ay1st cTalbHBIX OMOK, R =
0,15...0,20 ny1st YyryHHBIX OMOK;

g — YCKOPCHHE CHIIBI TSKECTH, m/c’;

ey~ HeoOXxouMasi yieJbHast SHeprus yjiapa Jijisl BBIOUBKU:
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coipbix dopm — (15...25)-107 Ix/kH;
cyxux dopm — (30.. 40)-10° JIx/xH.
2. OmpezienieHre 4acTOThI BpalleHUs MPUBOHOI0 BaJia

_®-30

T
3. OnpeneneHne CKOPOCTH TPAHCIIOPTHPOBAHMSA BbIOMBaeMbI X (popm
(OTJIMBOK) MO NMOJIOTHY pelieTKH
OnHa ycTaHaBIMBAETCS C ABYX -, TPEXKPATHBIM 3a1aCOM I10 OTHOIIEHHUIO K CKOPOCTH
OCHOBHOTO JINTEHHOT'O TEJIEKEYHOT0 KOHBEMepa, 0 KOTOPOMY JIBUXKYTCSI K MECTY
BBIOMBKU 3aJIUThIE (DOPMBI

Vor = (2:..3) Ueopp > WMIH,

T Z‘I(I).Mam
60

, 0O/MUH.

Ny

VcoHB = , M/MHUH,

rae T — IIar TENEKeEK, M;
z Qgp.am ~ CYMMAPHAA IPOH3BOIMTENLHOCTE (OPMOBOYHBIX MAIITHH

(ADJI), obcmykMBaeMbIX JIMTEHHBIM KOHBEHEpOM, (GopM/y.
4. Bp100p pa3MepoB NPY:KUH U MPOBEPKA UX HA IPOYHOCTH
W3 tabnuupl 12.1 BeIOMpaeTcs JuaMeTp MPOBOJIOKH U TUAMETP BUTKA IPYKUHBIL.

Tabauna 12.1 — XapakTepUCTUKU HEKOTOPBIX MPY>KUH CKATHUS

Huamerp |5 |6 |7 |8 9 10 [12 |14 |16 |18 |20 |22 |25
POBOJIOKU

(d), Mm

Hapyxmnpni | 25 |30 {45 |50 (55 |60 |65 |70 |75 |80 |85 |90 |100
JUaMeTp 30 140 ({5060 (70 |70 |70 |80 |85 |90 |95 |100| 120
npyxunel |40 |50 |60 [70 (80 |80 |75 |90 |95 |100 105|120 | 140
(D), MM 50 60{70 {8 (90 |90 |80 |100|105|110|115|140| 160
60 |70 {80 [ 90 | 100|100 |90 |120 | 125|120 125|160 | 180
65 180 (90 | 100 | 110 | 120 | 100 | 140 | 145|130 | 135 | 180 | 200

BriOpanHble pa3Mepbl Npy>KUHbBI TIOJIBEPratoTCsl IPOBEPOUYHOMY pacueTy Ha
CXXaTuce HpI/I MAaKCUMAJIBHOM yCI/IJII/II/I Ha pr)KI/IHy
3
< d” o]
Pmax = "9 n 1

8:-D-K

rac Pmax — MaKCUMAJIbHAA CTATUYCCKAA HAI'PY3Ka HA OAHY IIPYKUHY, KH,

kH

b

Gpemm + G
Pmax =P ¢ , KH,
n
r7ie n — KOJMYECTBO NPYXUH B pemeTke (8...24);

d — AuaMeTp IpOBOJIOKHU MPYKUHBIL, M;

D - ANAMCTP BUTKA PYIKUHBI, M,
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K — xo3ddunuent, yuutsiBaroniuii opMy cedeHus, KpUBU3HY BUTKOB U
HEPABHOMEPHOCTb paclpeieseHusl Harpy3ku Ha npyxkuny ( K =
1,2...1,4);
[c] — AonyCKaeMOoe HAMPSHKCHUE MPHU TyJIbCUPYIONINX Harpy3kax ( [o] =
(5...7)-10° kH/m™,
Ecnu HepaBeHCTBO HE BBIIIOJIHAETCS, TO HEOOXOAMMO U3MEHHUTD MMapaMeTpbl H/Win
MaTrepuai IpyKuH.
5. OnpenesieHue sKeCTKOCTH OAHOM NMPY/KUHBI

4
Cq =E1—.d.,KH/M;
8:-D-i

rae Cl — MKECTKOCTb OJHOU npyxuHbl, KH/M;
E{ — MOaynh c/iBUra MaTepuana MpHKHHbT (El ~ 810" kH/Mm2);

{ — 4MCJIO BUTKOB IIPY’KHHBI.
6. Pacuer 4acTOTHI COOCTBEHHBIX KOJIC0OaHUI pelIeTKH

® = G pan/c;
pemr — ’ ’
M,
rae My — Macca Tpy3oB, IPUXOJIAIIMXCS Ha OTHY NPYKHHY, T.
Gg +Gpe
M = ¢ " Ppemr
g-n
7. Pacuer BeJIM4MHBI BO3MYUIIAIOLIEHl CHJIbI 1e0alaHca peleTKH
1-R 1
P, =(G +Gg) T -(1-—), xH;
BTTPem TEOI T LR 2
rae )\' — L
Opem
8. Onpenenenre IKCUEHTPUCHTETA U IMAMeETPA 1e0aJaHCHOI0 BaJjia
r= DB » M
A

I7Ie ¢ — BEJIMYMHA DKCIICHTPUCHUTETA (PACCTOSHUE MEXK/Ty OCBIO BpaIllCHUsI Bajia U
LHEHTPOM TSHKECTH Jiebanianca), M;
D, — Auamerp Baa BUOparopa, M; (YCTaHABIMBAETCS U3 YEPTEXKA).

I[I/IaMeTp I[€68,J13,HCHBIX I'PY30B BbIYUCIIACTCA U3 BbIPAKCHUA

DB

9. OnpeneneHue CyMMapHOTro Beca 1e0ajJJaHCHbIX TPY30B

P. -
GrzzB_g,KH
0" -Ry

b
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Dy

rae R n =~ pamyc nebaaHCHBIX TPY30B, M.

10. OnpeneneHre BePTUKAJIbHOMH COCTABJISIIOLIEH CKOPOCTH PELIETKH 10 yaapa

° _1—R+2n-R g€ e
1 1+R \ 2

11. PacyeT BeIMYMHBI aMILIMTYABI KOJICOAHUH pelIeTKH

L1
Ap=—7—M

®-sinQ

rie ¢ — yrox daset coyaapenus (g = 55...65°).

12. OnpeneneHrie MOIHOCTH JIEKTPOJABUTaTeJIS IPUBOAA

N=TC°g°Gq)'(1—R)°(1+M),KBT

®-(1+R)-p-n
rae n = 0,8...0,9 — KIIJI npuBoxa.

b

BapuanTtsl HHAMBHIYaTIbHBIX 3aJaHUN K PACYETy BHIOMBHBIX PEIIETOK MPUBEICHBI
B Tabmnuie 12.2.

Tabnuua 12.2 — BapuaHThl MHAUBUIYATBHBIX 33JJaHUN K pacueTy BhIOMBHBIX

peLeToK
ITapameTpsl Homep BapuaHTa
2 13 14 516 |7 |8 |9 |10]11[12]13|14|15]|16|17 |18

G(l),KH 2 (3 14 5|6 |7 8 |9 |10/15/20]30|40|50|60]| 70|80
eq: I5/16 1718191202122 (23(24|25|26|27|28|29|30|31 |32
x1073,
kJx/kH
[TapameTpsl Howmep BapuanTa

19120 |21 |22 |23 |24 |25 |26
G(l),KH 901|100 | 110 | 120 | 130 | 140 | 150 | 160
eq: 33134 |35 |36 |37 |38 |39 [40
x1073,
kJx/kH
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13. PACYHET 'AJITOBOYHOI'O BAPABAHA NEPUOANYECKOI'O
JTEVCTBUS
Hcxoonvie oannvie:
1. Cpennuii Bec 0UMIIa€MON OTIMBKH (G1 ), kH;

2. MakcumanbHbBIM pa3mMep OTIMBKU (L1 ),M;

3. Jluametp (P ) u anuHa ([,) UWIMHAPUYECKON yacTu Oapadana, M;
4. Bpewms nepememuBanus (), MUH;

5. Macca ozHoii 3arpysku ((Q ), T.

3aoaua pacuema: ornpeneneHre MaKCUMAJIBHO JTOMTYCTUMOTO YHca 000pPOTOB
OapabaHa, MPOU3BOIUTEILHOCTH OapadaHa U MO HOCTH JIEKTPOIBUTATEIs
IPUBO/IA.

O6mas cxema 6apabaHa npuBeneHa Ha pucyHke 13.1.

1 — kpebImIKa; 2 — paboyast obevaiika; 3 — MOAIIUITHUKH; 4 — andsl; 5 — TaTpyOOK MBLICOTCOCA,
6 — penyKTop; 7 — CTOUKH; 8 — CKUIIOBBIN TTOTHEMHUK
Pucynok 13.1 — OuncTHOM raiTOBOYHBIN OapabaH NepuoOANYECKOro JeHCTBUS

Memoouka pacuema:

1. OnpezenieHrie MAKCHUMAJIBLHO JI0IMYCTUMOI0 YUcjIa 000poToB OapabaHa (puc.
13.2)
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1 — oGeuaiika; 2 — TOPIBI IUTHIC; 3 — Handbl; 4 — MOAIIUITHAKY; 5 — CTONKH;
6 — BEHTUJISIIUOHHAS TPyOa
Pucynok 13.2 — Cxema 6apabana

Jlns 6apabanoBc P> 0,7 m
21,2

n= , 00/MHUH,

/R

rac R ~ — paauyc OKPY>KHOCTH, POXOASAIIEH YEPE3 LICHTP TAKECTH

OTJINBOK Ha OOKOBOM MOBEPXHOCTHU OapabaHa, M.
Jlnst 6apabanoBc P < 0,7 m

23,1

n= , 00/MHH.
JR
2. OnpeneneHre OKPYKHOI ckopocTH OapadaHa
2n-R-n
= Mm/cC.
60

3. Pacuer neHTpPOOEKHOM CHIIBI, IEHCTBYIOIIEH HA OTIMBKY PH BPAILICHUN
Oapabana (cM. puc. 13.1)

)

4. Beraucienue yriaa B » ONIPEACIAIIIECIO0 TOUYKY OTPbIBA OTIIMBKHU OT

BHYTpPEHHEW cTeHKU OapabaHa pH BpalleHUH

P =Gy cosf:
P

B =arccos—-
Gy
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\ LleHTp TsmKECTH
3arpy3ku OapabaHa

G

Pucynok 13.3 — Cxema 17151 pacuera nmapameTpoB Oapabana

5. Onpenenenue yrja TpeHusl U3 BhIPAKEHUS
K = tgp-
rae K — ko3 puumeHT TpeHus OTIMBOK 0 cTeHKY OapabaHna ( K ~ 0,3).
0TKyAa p = arctgK-
6. Onpenenenue yria paamyca, NpoXoasiiero 4epe3 TOYKy OTPbIBa A , C
BEPTHUKAJIBLHON 0CHIO
¢o=p-p-
7. OnpenieneHue BbICOTHI NObeMAa OTJIMBKH Nepe/ NaJeHneM
H=R+R-cosp-M
8. Onpenenenve Npou3BOAUTEIBLHOCTH Dapadana

q:Q,T/q,

T
rje T — B 4yacax.
9. BriunciieHre KPYTAILEr0 MOMEHTA, CO3/1aBAEMOr0 3arpy3K0oi, OTHOCUTEIIBHO
OCH BpalllCHUS

Myp =x-G>
re x — CMEIIeHHe LIeHTpa TSHKECTU 3arpy3Kku OapabaHa npu ero BpalleHuu , M
(puc 13.2).
[To nanubIM paboTsl [4] x = (1-K)-D-0,424-sinq-
Torna My = (1-K)-D-0,424-singq - Gy- <H™,
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rae K — koo duiment 3arpysku ( K ~ 0,7...0,8);
01~ 4()0 — YTroJI pacrlojI0KeHUs1 CBOOOIHOM MOBEPXHOCTH 3arpy3Ku
OTHOCHUTEIHHO TOPU30HTAIBHOM MIOCKOCTH.

10. Beruncienue yrioBoi CKOpocTH BpaiieHus 6apabana

2-m-n

o=, pan/c.
60
11. OnpeneneHrie MOIHOCTH 3JIEKTPOABHUIraTe s NpuBoAa OapadaHa
M-o
N =

n
e n = 0,6...0,8 - KIIJ] npuBoa aBurarens.

, KBT,
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14. PACYHET 'AJITOBOYHOI'O BAPABAHA HEIIPEPBIBHOI'O
JTEVCTBUS
Hcxoonvie oannvie:
1. Cpennuii Bec 0UMIIa€MON OTIMBKH (G1 ), kH;

2. MakcumanbHBbIN pasMep OTINBKU (L1 ),M;

3. Jluametp (P ) u anuHa ([,) UWIMHAPUYECKON yacTu Oapadana, M;
4. Yucno obopotoB 6apabana (p ), 00/MuH;

3aoaua pacuema: ONPEACTUTDH MPOAOJLKUTEIBHOCT OUUCTKH,
MIPOU3BOUTEIBLHOCTH OapabaHa U MOITHOCTH 3JIEKTPOBUTATEN s IPUBO/IA.
Cxema Oapabana mpuBejaeHa Ha pucyHke 14.1.

1 — BHyTpeHHss oOeuaiika; 2 — Hapy>KHas obeuaiika; 3 — BUHTOBBIE JIONIACTH JAJIsl BO3BpaTa
3Be3/7104€K; 4 — BBIXOJ OTIUBOK; 5 — COOpHUK JUIs IecKa; 6 — JIomaTKu JJIs oJjauyu 3Be304YeK Ha
3arpy304HbIN JIOTOK; 7 — 3arPy30UHBIi JIOTOK; 8 — OTCOC MBUTLHOTO BO3/IyXa

Pucynok 14.1 — Cxema rantoBouyHoro 6apadaHa HENPEPHIBHOTO ACHCTBUS

Memoouka pacuema:
1. OnpenenieHrie OKPY:KHOM ckopocTH Oapabana
2n-R-n
v=————,MC.
60

2. Pacuer neHTpOOEKHOM CHIIBI, IEHCTBYIOIIEH HA OTJIMBKY IPY BPAIEH UU
Oapabana (cM. puc. 14.2)
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3. Beruucnenue yriaa B » ONIPEACTAIIIECTIO0 TOYKY OTPbIBA OTIIMBKU OT

BHYTPEHHEW CTeHKH OapadaHa pH BpalleHUU

P =Gy cosP
P

B =arccos—-
Gy

\ LeHTp TsbKecTH
3arpy3ku OapabaHa

G

Pucynok 14.2 — K pacuety mapametrpoB 6apabana

4. OnpeneneHue yria TPeHUs1 U3 BbIPAKEHUS
K = tgp-
0TKyAa p = arctgK-
rae K — ko3dduuueHT TpeHus OTIMBOK 0 cTeHKy Oapabana ( K ~ 0,3).
5. OnpeneneHue yriaa paguyca, NpoXoAsillero 4yepe3 TOYKY OTPbIBa A , €
BEPTHUKAJIBLHON 0CHIO
o=P-p:
6. Onpenenenue BbICOTHI NOAbEMA OTJIMBKH IIEPE] M1aJICHUEM
H=R+R-cosp>M
7. Beruncienrne Ha4YaabHO# CKOPOCTH OTJIMBKH B OCEBOM HaIPaBICHUH
vy = VL -sina, MC.
8. Onpenenenue MPoa0JLHOIO MepeMenieHns OTIUBKH 32 OTMH 000POT
O0apabana
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1
S1=ny-(H-tgo.+—-
np

1€ py — YHMCIIO TIOBEMOB 1 naJieHui OTJIMBKH 32 OJIUH 000pOoT OapabaHa ( ny ~

1,4...1,8);
O, — YroJ HakioHa 6apabana (o, = 2...5°).

9. OnpeneneHre BpeMeHH HaX0K/IeHHus OTJIMBKHU B 0apalaHe

t =

, MHH.

Sl ‘N
10. OnpeneneHrie NPOU3BOAUTEIBLHOCTH (IIPOMYCKHOM ClIOCOOHOCTH) OapabaHa

q= ﬂ,”p/r{,

t-L,

rae My — CPeIHsA Macca OTIHBKH, T.

Gy
g

M; =

9T7

t — B Hacax.

11. Beruncienye KpyTsmero MOMEHTa, CO31aBaeMOro 3arpy3Koi, OTHOCHTEIIBHO
OCH BpAILICHUS

MKp = X ¢ G >
e x — CMEIEHHUE LEHTPa TSOKECTH 3arpy3Ku 6apabaHa IpH ero BpalleHuu, M

(puc 16.2).
Io nanneiM pabotet [4] x = (1-K)-D- 0,424 -sin 01

Torza Myp = (1-K)-D-0,424-sin@; - Gy KH'm,
rae K — xodddunmenrt sarpysku ( K ~ 0,7...0,8);
Q1 = 4()0 — YTroJI pacrlojoKeHUsl CBOOOTHOM MOBEPXHOCTH 3arpy3Ku

OTHOCHUTCJIBHO FOpHSOHT&J’IBHOﬁ IIJIOCKOCTH.

12. BeruuciieHue yrijoBoi CKOpocTH BpaleHus 6apabana
2-m-n
®=——,pazg/c.
60

13. OnpenenieHrie MOLIHOCTH 3JIEKTPOABUIraTe sl NMPUB oa OapabaHa

M.
N=——©

n
rae n=(0,6...0,8 - KIIJ] npuBoa aBUrares.

, KBT,

WuauBuayanbHbIe 3a1aHAS IS pacyeTa raITOBOYHBIX 0apaOaHOB IPUBE/CHBI B
tabmn. 14.2.

98



Ta6muner 14.2 — BapuaHThl 3a1aHus 171 pacueTa raJITOBOYHbBIX OapabaHoB

[TapameTpsl Homep BapuanTa
1 2 3 4 5 6 7 8 9 10
G- «H 2 4 6 8 10 12 14 16 18 20
Li-™ 0,10 | o,11 | 0,12 | 0,13 | 0,14 | 0,15 | 0,16 | 0,17 | 0,18 | 0,19
D.m 0,50 | 0,54 | 0,58 | 0,62 | 0,66 | 0,70 | 0,74 | 0,78 | 0,82 | 0,86
L.m 1o | 40 | 1,1 | 45 | 1,2 | 50 | 1,3 | 5,5 1.4 | 6,0
Q. 0,1 - 0,6 - 1,1 - 1,6 - 2,1 -
T, MUH 30 - 33 - 36 - 39 - 42 -
n o6/mun - 5,0 - 5,5 - 6,0 - 6,5 - 7,0
Xapakrtep = = = = =
= & HoE| & x| & Hos| & Hos| &
paboTsI e 5 g)_% S = &% g 5 &ﬁ g = 8% S s 3%
Q0| H E o ol B E o o B E Qo B E o o B E
O Ol O B O O] O B O Ol O Bl v O] © B O ©| o A~
E 5| £ A EF| EE E S| Z A BEF| T3 EF ZEAI
[TapameTpsl Homep BapuaHnTa
11 12 13 14 15 16 17 18 19 20
G- «H 22 24 26 28 30 32 34 36 38 40
Li-M™ 0,20 | 0,21 | 0,22 | 0,23 | 0,24 | 0,25 | 0,26 | 0,27 | 0,28 | 0,29
D.m 0,90 | 0,94 | 098 | 1,02 | 1,06 | 1,10 | 1,14 | 1,18 | 1,22 | 1,26
L. 1,5 | 6,5 1,6 | 70 1,7 75| 1,8 | 80 | 1,9 | 85
Q’T 296 - 331 - 396 - 491 - 476 =
T, MUH 45 - 48 - 51 - 54 - 57 -
n o6/mun - 7,5 - 80 - 8,5 - 9,0 - 9,5
XapakTep S5 gox| 8| s 5] e £ e 5| as
paboTEI S 3 ag‘é% 3525 &Egg 3%%5 g 2
S 5 al 52| B T2 58 &% 6 52 G A
E | B Al B S DL FE S D A B S| OD A F S DA
ITapameTpsl | Homep BapuaHTa
21 22 23 24 25
G- xH 42 44 46 48 50
Li-™ 0,30 | 0,31 | 0,32 | 0,33 | 0,34
D.m 1,30 | 1,34 | 1,38 | 1,42 | 1,46
L. 2,0 | 9,0 2,1 9,5 2,2
Q. 5,1 - 5,6 - 6,1
T, MUH 60 - 63 - 66
n 06/mun - 10,0 - 10,5 -
XapaKkTep S x| ex| 5| ax| 5
paboTHI Sg a2 £5 &2 88
SF| SE 52 5E| o2
HE S| T A E Rl @Z 3| B =

O
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15. PACUET YCTAHOBKH JIJIS1 TUAPABJIMYECKOM BHIBUBKH
CTEP)KHEM
Hcxoonvie 0oannple: TPOYHOCTH CTEPKHEN HA CHKATHE (GCT)’ MIla.

3adaua pacuema: onpenenuTb OCHOBHBIE IapaMeTPbl THAPOMOHUTOpPA, pacxoaa
BO/Ibl, TPOU3BOJIUTENBHOCTU YCTAHOBKH JIJIs1 BBIOUBKM CTEpXKHEHN, 00bema
pe3epByapa-oTCTOMHUKA U MOILHOCTH IEKTPOIBUTATENS HACOCOB.

Cxema MOHHTOpPA NpUBEACHA HA pUCYHKE 15.1.

O a3 ———
Q , 5 | | N | | D e t N
3 — >
- al €1 0
L v

Pucynok 15.1 — Cxema rugpomoHuTopa

Memoouka pacuema:

1. Onpenenenre cuiibl yaapa BOASHOM CTPYH, HEOOXOIUMOM /ISl pa3pyLIeHUs
CTEpPXKHS

P == p . Fc N MH
re p — YACIbHOE 1aBJICHHUE BOJISIHOM CTpyH Ha BbIOMBaeMbli cTepxeHb, Mlla.
CreprkeHb HaAUMHAET pa3pylIaThCs IPU p~ (2."10) Jo po B
MOHHUTOpPAX HU3KOT'O JABJICHHUS CO3MAI0T p = 2,5...4,0 MlIlIa;
BICOKOrO — pn = 10...20 MITa.

2
FC — I1om@azb CCUYCHUA COIlJIa THAPOMOHUTOpPA, M .

n-d? ,
Fc: s M,

4
rae d — AMaMmeTp CcoIjia MOHUTOPA, M. JI71s1 yCTaHOBOK HU3KOTO JaBJICHUS d, =
0,012...0,027 m; Beicokoro — d =~ 0,004...0,008 m.

2. PaccunThiBaeTCA BEIMYMHA IeHCTBUTEIBHOI0 CKOPOCTHOI0O HATIOPA BOASIHOM
CTPYHM B MOMEHT BCTPEYH C MOBEPXHOCTHIO BELIOMBAEMOTO CTEPIKHS

P

H. = , M BOJI. CT.,
g 2
2-yg-F.-cos”a
rae yg — 00BEMHBIN BEC BOBI (10'2 MH/M3);

0
O, — YTOJI BCTPEUH CTPYH BOJIBI C TNIOCKOCTBIO cTepkHs (¢ = 0...45").
3. Onpenensercsi CKOPOCTh CTPYH HA BbIXO/€e M3 COIIA MOHHUTOPA
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rae K ~ 0,5 — koadduiment, yuuTbIBarouii IOTepy Haropa npu JBUKEHUU
CTPYH BOJIbI B BO3yXe
4. Onpesensercs BETMYMHA CKOPOCTHOIO HANIOPA CTPYH BOJbI HA BbIXO/1€ U3

co1jia

2 2 2
f-L v f-L;{ v
L " ) 1+ 1 ~2

2¢ D 28 Dy 2g

, M BOJ. CT.,

H; =

rae f — Ko3pGUIIMEHT TPEHUS 0 BHYTPEHHIOK MTOBEPXHOCTh MOHUTOPA U
TpyOOIpoBOa, OTHECEHHBIN K enuHulle IIuHbI ( f ~ 0.035);
L. — anuHa Mmonutopa, M ([, ~ 1...4 M);
D — BHyTpeHHul auameTp MoHUTOpa, M (D~ 5-d);
V1 — CKOPOCTh CTPYH BOJIBI B MOHHTOPE, Mm/c ( vy ~VL/5 );
L — AmiHa TpyOomnpoBoa, M; (YCTaHABIMBACTCS U3 YEPTEKa UITU

BBIOMPAETCS] KOHCTPYKTHUBHO)
Dq - BHYTPEHHUN JUaMETp TpyOonpoBoaa, M ( D; =~ (3...5)- D);
L, — CKOPOCTb CTPYH BOJIBI B TpyOompoBoe, M/C (02 =v1-D / Dy ).
S. YcranaBnuBaroTcs pa3mMepbl 3JIEMEHTOB CTBOJIA THAPOMOHUTOPA
JlnuHa pedpa BBIIPSAMUTENS CTPYU BOAbBI e; =(5...6)-D:
Paccrosinne mexay pedpamMu g ~ 0.25¢q>

Bricora pedep h ~ 0.35D;
JMHa BRIXONHOM WUIIMHAPHYECKOH JacTH comna e = (1,0...1,2)-d;

YT0J KOHYCHOCTH HacaJika Wiy coria @ = 1() 130.

6. PaccunThiBaeTcsi 4acoBOil pacxoj BOAbI B THAPOMOHUTOPE
3
Q=3600-v-F. M /4.
7. YcraHaBiaMBaeTCs NPOM3BOAUTEIbHOCTh THAPOMOHUTOPA
B MoHMTOpax HU3KOrO JaBJIEHUS

3
H ~ (0,10000,2) * Q’ M /q7
BBICOKOI'O IaBJICHUS
3
H ~ (0,30000,5) * Q 5 M /q’
rac H — IMPOU3BOIUTCIIBHOCTb THAPOMOHHUTOPA B M3 BBIOMBAEMBIX CTep)KHeﬁ B 4ac
8. OHpeHeHHeTCH MOIMHOCTD JICKTPOABUTIATEIA HACOCA /IJIST BOJAbI
K, vy.-Q-H
N.. =73 Te P xBr,
B
n
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rae Ky — k02¢puIMeHT 3amaca MOITHOCTH (Ky ~ 1,1...1,2);

Yg YAEIbHBINA BEC BOJBI (-YB =10 KH/M3);
Q — B M/C;
H; B8M
n- KII/ nacocoB (n ~ 0,6...0,8).
9. PaccunTsiBacTCI MUHUMAJIBHBINA 00bEM pe3epByapa OTCTOMHHMKA
min — &’ M
0,42 Uy
rme Q — B M3/C;
hg = (0,20...0,25) M — rmyOuHa TOMyCTUMOTO CJI0SI OCAXKICHUS MECKa,

oOecreynBaroias HEBO3MOXHOCTb MTOTIAIaHUsI €TO B CIIMBHYIO TPYOY;
V() — CKOPOCTh OCAKICHHS YACTHIL TIECKa (m/c), mo popmyne Ctokca

2
_ dy - (py _pB)°g, wm/c,

V)
’ 18-,

rae d,, — MaMeTp B3BEUICHHBIX B BOJIE YACTHIL NIECKa, M (0,0001...0,00001);
— 3.
py — WIOTHOCTE KpeMHE3eMa ( Pu 3— 2,62 /M),
pp — TWIOTHOCTB BOJIBI (pB =11/™M);
g = 9.8 M/Cz;
0 P S
Mg — BASKOCTH BOJIBI (mpu 20" C Ng ~ 107 t/™m-c¢).
NHavBuayansHbIe 3a]aHUs JIJIs1 pacueTa MOHUTOPOB IIpUBEEHBI B Tabnuie 1 5.2.
Ta6muma 15.2 — BapuanTsl 3a1aHus K pacyeTy TUAPOMOHUTOPA

[TapameTpsl Howmep BapuaHnTa
1 2 3 4 5 6 7 8 9 10

GCT,MHa 0,9010,9210,94 0,96 0,98 | 1,00 |1,02|1,04|1,06| 1,08

p-Mlla 25 126 (2,7 128 129 (3,0 (3,1 |32 |33 |34

[TapameTpsl Howmep BapuanTa
11 (12 |13 |14 |15 |16 |17 |18 |19 |20

GCT,MHa 1,10 1,12 | 1,14 | 1,16 | 1,18 | 1,20 | 1,22 | 1,24 | 1,26 | 1,28

p-Mlla 3,5 13,6 [3,7 |38 [39 |40 (10 [10,5|11,0|1L,5

[TapameTpsl Howmep BapuanTa
21 [22 |23 |24 |25 |26 |27 [28 [29 [30 |
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GCT 5 MIIa

1,30

1,32

1,34

1,36

1,38

1,40

1,42

1,44

1,46

1,48

p,MHa

12,0

12,5

13,0

13,5

14,0

16,0

17,0

18,0

19,0

20,0
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16. PACHET JPOBEMETHOI'O AIIITAPATA
Hcxoonvie oannwvie:
1. TlpousBoauTtenbHOCTH anmapara mno Apodu (I ), KI/MuH;

2. CxkopocTtb BbIOpOca ipobu u3 anmapara () ),M/c;

3adaua pacuema: ONPENCICHUE OCHOBHBIX KOHCTPYKTHUBHBIX IIaPaMETPOB
JpOoOEMETHOIO KoJieca, TPACKTOPUH T0JIETa U MECTA BCTPEUH JAPOOUIIKU C
JIOTIaTKOU paboyvero KoJjieca, MOIHOCT U 3JIEKTPOJIBUTATENS IPUBO/IA.
CxeMa npoOeMeTHOro amnmapara npuBe/ieHa Ha pucyHke 16.1.

4
| 5
] “‘6
) _ 1
\.,
e N - -+
2 i
{ :/ 1\?
v

P

1 — uMrtesuTep; 2 — MOABMIKHAS HANIPABIIIONIAs KOPOOKa; 3 — 3arpy309HOE YCTPOMCTBO; 4 —
KOpIyc; 5 — nucku pabodero Koseca; 6 — Jomarku; 7 — Baj npuBoja pabodero u
pacrpenenuTearHOro Koieca (uMIesiepa)

Pucynok 16.1 — Cxema npoOeMeTHOro amnmapara

Memoouka pacuema:
1. Onpenensgercsi pacyeTHasi CKOPOCTh BPAallleHUsI pOTOpa

30-v

n, = , 00/MUH,
P 2
n-R~2(1—f+12)
rae R — KOHCTPYKTHBHBIN pajnyc ApoOEMETHOro Koseca, M (yCTaHaBIIMBAETCS U3
yeprexa);
f — koaduumeHt Tpenus apodu o Jonarku. s kpyrioi apodbu f ~
0,12...0,16; nnsa konoroit — f ~ 0,25...0,30.
2. Omnpenensiercs AUaMeTp OTBEPCTHSA AJisl APOOM B JHHMILE OyHKepa

D = 0.168(1)%4. v,
p
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Tie p — HACHIIHASA IIOTHOCTH npoou, KF/M3; ( p~ 2500 KF/M3).

3. Onpez[enﬂeTca ANAMETP NMPOXOAHOI'0 CCUYCHUSA MUTAKOIIET0 nanyﬁka

_ 0,08-11-n
dH=10 2’\/, 0+179M7
Np
e ngy - 0a30Bas CKOPOCTh BpallleHus poTopa (koseca), 06/muH; (pn 0= 2250 unu

2450 06/MuH).
4. Onpenensercsd BHYTPeHHUH paauyc umnesuiepa (puc. 16,2)

) a, ~8

Pucynok 16.2 — K pacuety pa3mepoB nakera gpoou

dy

5. OnpeneneHre HAPYKHOTO AMAMETPA UMIIeJIepa
P2 =p1t 8.]1 > M,

rie 5_]1 — BBICOTA JIONIATKU UMIIEIIEPa, M; & q = 0,015 m.

, M.

6. OnpeneneHue paanyca pacnpeaejauTeabHON BTYJIKH
dB =Py + AsM,
rie A — paauaibHBIN 3a30p MEXKIy UMIIEIUIEPOM U BTYJIKOH, M;
A~ (3..4)- A M,
rie A — CpeaHuil pa3Mep UCIONIb3yeMOl Apoou (IuamMeTp IpoOUHOK =
0,0008...0,0025 m), m.

7. YcraHaBiaMBaeTCs HIIMPHHA OKHA pacnpeiesuTe/ bHOH BTYJKH HMIIe/LIepa,
PaBHOM HIMPUHE JIONIATKU umnesiepa ph ~ 0,05...0,06 m.
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8. Onpenensitorcst ycpeJHEHHbIE pa3Mepbl MaKeT 0B AP00H, BEIOpachiBaeMOi
JIOTIaTKaMH UMIIeIiepa

rie b — MUpHUHA JIONATKU UMIIEIIepa, M;
{ = & — KOJIMYECTBO JIOMATOK UMIEJIIepa
9. OnpeneneHrue pagnyca HEeHTPA TIXKECTH MaKeTa Apodu

/—’%
\ (plef
3
\\
.
\ 11 Us.
\
\
\- "
\ - L W”_ Lo
e T—
ol o
A\ ‘o | L
'\\ - ‘\‘ ‘ Ji \\
N >’f/’ U "
~ \ / -9
/
r'

Pucynok 16.3 — Cxema k pacyeTy pajnyca OKpyKHOCTH, HA KOTOPOM JpOOMHKA
BCTpEYaeTcs ¢ JIONaTKOM pabouero Kojeca v K pacuety Wrx

~0n— M
Pm = P2 3’

10. PacueT OKpY:KHOM COCTABJISIOLIEH CKOPOCTH € X0/1a APOOMHOK € JIONATKH
uMieJiepa

II-n, -
Uy =#‘)2,M/c.

30

11. Pacdet paanajbHOH COCTABJIAIONIEH CKOPOCTH €X0/1a JPOOUHOK C JIONATKH

nMIeJLIepa
T-Nn
P 2 2
\N - - . — , M/C.
0 30 VP2 —Pm
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12. PacueT a0COIIOTHOM CKOPOCTH BbIX0/1a IPOOHHOK € JIOMATKH UMIIeJLiIepa

13. Brruuciienue napamMmeTpoB, ONPEACISIONNX KOOPAMHATY MeCTa BCTPedu
JAPOOHMHKH C JIONATKO# padouero KoJjieca
[Tonoxxenre IpOOMHKU B MPOCTPAHCTBE MOCIIE CXOAa C JOMATKU UMIIeIIepa B

MOMEHT BPEMEHHU t MOKET OBITh ONPEACIICH B MOJIAPHBIX KO OpINHATAX:
a) TeKYIIUM 3HaUYE€HHUEM pajinyca Px (puc. 16.2);

0) yriioMm moBopoTa JpOOHUHKHU (p OTHOCHTEJILHO LIEHTPA BPAIICHUS

C MCIIOJIb30BaHUE CIETYIOIINX (HOPMYIT:

2 2
Px =\/(U0 )7 +(p2 + Wo - )7 > MM
rae Up 1 Wy —B MM/C;

t —BC.
Ug-t 0
¢ = aretg( )"
p2+Wp-t
3a BpeMs t JiomaTka pabodero Kojeca MOBEPHETCS Ha Yol
' 0
0y '=57,30t, -

BbrarciieHus mponu3BOAATCS JUTsl Pa3IMIHBIX TIPOMEKYTKOB BPEMEHU U 3aHOCSTCS
B Tabmn. 16.1.

Ta6muia 16.1 — dpopma TabnuIlbl 1S pe3yJIbTaTOB pacueTa napaMeTpoB MecTa
BCTpEYH IPOOMHKH C JOMATKON pabodero koieca

PacueTrHbie Bpewms, ¢

napamerpsl | 0,001 0,002 0,003 0,004 0,005 0,006 |......

uO.t,MM

py+up-t

MM

3atem nmyTem rpaduueckoro NoCTpOeHUs B MacITabe TpaeKTOpUU JPOOUHKHU U
MOJIOXKEHHUS B pa3IMUHbIE MOMEHTHI BPEMEHH JIOMATKX paboy ero Kojeca ¢
MapaMeTpaMH py H (BHYTPEHHUI M HAPYKHBIN paInyC YCTAHOBKH JIOMATOK —

OIIPCACIICTCA U3 YCPTCIKA I[pO6€MeTHOFO alrIapara uin BBI6I/IpaeTC$[
KOHCTpYKTI/IBHO) YCTAaHaBJINBACTCA MECTO BCTPCUU ):[pO6I/IHKI/I H JIOIIaTKH
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'
((P x = 0] X ),HpeI[HOJ'IaFaH, 4TO YCTAaHOBKA JIOIIATOK KOJICCa U UMIICIIIICpa

OCYIIECTBIISAETCS HA OJHOM OCH.
[Tpumeuyanue. [Ipy oTHOCUTENBHO OONBIION pa3HUIIE B pa3Mepax MEXy VRY)

BCTpeya APOOMHKM MOKET IPOU30MTH HE C MEPBOM, a CO BTOPOIl JIONATKOM
pabouero koseca.

14. OnpeneneHne OKPYKHOM COCTABJISIIOLIEH CKOPOCTH BBIX0/Aa Apo0H ¢
JIONATKHU padoyero koJieca

U:(D.rz,M/C,

T-1N
e @) = — — YIJI0Basi CKOPOCTh, paji/c;

30

ry — pamuyc pabouero koseca, M.

15. Onpenenenne paguaiabHO COCTABJAIIIECH CKOPOCTH BHIX0AA APOOH €
JIONATKHU padoyero koJieca

2 2 2 2
W= \/w (ry —px)+ Wi , M/c,

rac WI'X — HadaJIbHas paavalibHas COCTABJIAIOIIASA CKOPOCTH BbIXO/1a I[pO6I/I C

JOMaTKX paboyero kojeca (paauanbHas B HAPaBICHUN Py COCTABIIOMIAS
CKOPOCTH CcX0/a IPOOUHOK C UMIIesiepa), M/c
Wiy = Vg - sin(@y + otg): M/c; (cM. puc. 16.3).
Wy

Ug
16. Onpenenenrie pac4eTHOM a0COIOTHON CKOPOCTH BHIX0JA IPOOH C JIONATKH

pabouero koJieca

17. PacueT MOIIHOCTH 3JIEKTPOABUIATENSI MPUBOJAA IPOoOESMETHOTO armapara
2 2
_ 1,3'H'(r2 _rl )
P 60
WuauBuayansHbIe 3a1aHAs IS pacyeTa IpoOEeMETHOTO anmaparta IpUBEICHbBI B
tabmn. 16.2.

9 o

TAC o g = arctg

N +0,1]- %1073, xBr.

Ta6numa 16.2 — BapuanTsl UHIUBUAYaTbHBIX 3aaHui K paboTte Ne «Pacuer
JTPOOEMETHOrO anmapara

[TapameTpsl BapuanTel 3aganus

1 2 3 4 5 6 7 8 9 10

I, xr/muu | 100 | 120 | 140 | 160 | 180 |200 |220 |240 |260 |280

v, M/C 40 42 50 54 60 62 64 66 68 70
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2R, M 0,45 1046 047 0,48 |0,49 | 0,50 |0,51 0,52 0,53 |0,54
f 0,12 }0,12 /0,12 0,12 |0,12 | 0,13 0,13 | 0,13 10,13 |0,13
[TapameTpsl BapuanTts! 3aganus

11 12 13 14 15 16 17 18 19 20
II, xr/mua | 300 | 320 | 340 |[360 |380 |400 |450 |500 |550 |600
v, M/C 72 74 76 78 80 82 84 86 88 90
2R, M 0,55 10,56 0,57 {0,58 |0,59 | 0,60 |0,61 |0,62 |0,63 |0,64
f 0,14 10,14 | 0,14 | 0,14 | 0,14 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15
[TapameTpsl BapuaHnTsl 3ananus

21 22 23 24 25
I, xr/Mmuu | 650 | 700 | 750 |800 |850
v, M/C 92 94 96 98 100
2R, M 0,65 0,66 |0,67 [0,68 |0,70
f 0,16 {0,16 |0,16 |0,16 |0,16
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