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1. Heab 1 321244 NPAKTHYECKUX 3aHATHH

L]envbro IPAKTUYECKUX 3aHATUHN MO JUCIUTUIMHE SBJISICTCS] 3aKPETUICHUE TEO-
PETUYECKUX 3HAHUM, TIOJyICHHBIX B XOJ€ JICKITMOHHBIX 3aHATHH.

3aoauamu NPaKTUYECKUX 3aHATUN SBISIOTCS:

- OCBOCHHE OCHOBHBIX NPHUHIIMIIOB KOHCTPYHPOBAHUS y3JI0B U JIETaJIel TEXHO-
JIOTUYECKUX MAIIUH U 000PYIOBAHUS JJIA TIOTYYCHHS U3ICTUN U3 KOMITO3UIIMOHHBIX
MaTepHaIOB B COOTBETCTBUU C TEXHHYCCKUM 3aJaHUEM;

- OBIIQJICHHE METOJUKAMU TEXHUYECKHX PacueTOB MPH KOHCTPYUPOBAHWUHU U
o0OpyMOBaHUs NJIsl TOJMYYCHHsI WM3ICTUA W3 KOMITO3UIIMOHHBIX MaTepUaoOB C WC-
MI0JIb30BaHUEM CTAHJIAPTHBIX CPEICTB aBTOMATH3AIUH MMPOCKTHPOBAHUS;

- 3aKpEIUICHNE MPUHIINIIOB U METOAMK Pa3pabOTKH MPEIIoKEHUH 1O TOBHIIIIE-
HUIO Ka4eCTBa MOTYYCHHS U3ICTUH U3 KOMIIO3UIIMOHHBIX MaTePHAJIOB.

2. TemaTuka NpaKTHYECKUX 3aHATUHI

[IpakTrueckue 3aHATHSA JJI1 OCBOEHUS TUCUUIUIMHBI BKIIOUYAIOT CIIETYIOLINE
TEMBI.

1. Pacuer anmapara ¢ py0amkoii Ha yCTOHYHBOCTb.

2. Pacyer anmapara ¢ mepeMenmBaroiiM yCTPOMCTBOM: pacueT Baa.

3. Pacuer anmapara ¢ nepeMenInBaomUM YCTPOMCTBOM: pacueT (praHLeBoro
COEIMHEHHS BAJIA.

4. PacyeT 1IHEKa TECTOACIUTENbHON MaIlIUHBI.

5. Pacuer GapabaHHOrO 103aTOpa CHITYYUX MPOIYKTOB.

6. Pacuer Tapenp4aToro 103atopa ChlIy4ux IPOAYKTOB.

3. MeToauyeckue yKka3aHus K NOPSIAKY MOATOTOBKH U BbINOJHEHHIO padoT

[Ipy MOArOTOBKE K 3aHSITUIO CTYACHT JOJDKEH pa3o0paTh BOIPOC; O3HAKO-
MUTBCSI C KPATKUM OIMHUCAHUEM TEMBbI; MPOCMOTPETh JOMOJHUTEIBHYIO JIUTEPATYPY
10 JaHHBIM BOIIPOCaM.

[lepen Hayanom 3aHATHS CTYJCHT JIOJIKEH:

1. ITonyuuTs y npenoaBaTesisi HCXOHbIE JaHHBIE TIO TEME 3aHSTHS.

2. 3yunts copepkaHne METOUUYECKUX YKa3aHUW 110 TEME 3aHATHS.

3. PaccunTaTh 1 poaHaIu3upOBATh MOJIYYEHHBIE PE3YJIbTATHI.

4. Cnenatb BBIBOJIBI 110 pE3yJIbTaTaM paOOTHI.

5. ObopMUTH OTYET.

[To 3aBepIIeHUIO MPAKTUYECKOTO 3aHATHUS CTYACHT 0053aH MPEAbSIBUTH BbI-
MOJTHEHHBIE 33/IaHKSI U OTBETUTD MPENOJABATENI0 HA KOHTPOJIbHBIE BOIIPOCHL.



4. Conep:xxaHmne NPaKTHYECKUX 3aHATHI
Tema Ne 1. Pacuem annapama c pyoawkoi Ha yCmou4ueocns

B nunieBoil mpoMBINUIEHHOCTH HAuWOOJee 4YacTO MPUMEHSIOT BEPTUKAIbHbBIE
BbINIapHbIe annaparsl (puc. 1). s ynapuBaHusi pacTBOPOB OOBIYHO MPUMEHSIOT all-
napaTbl C KOHMYECKUM JTHUIIEM C yTIIOM HaKJIOHA OOJIbIIE YIJia €CTECTBEHHOTO OTKO-
ca yIapeHHON MaccChl. Y IapeHHBIA pacTBOP YIAJIAETCSA Yepe3 HWKHUAN IITYLEp KOHU-
YEeCKOro JTHUIIA alapara B KAYeCTBE MPOMEXKYTOUYHOTO UM KOHEYHOTO MPOIYKTa.
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Puc. 1. Dcku3 BepTHKAIBLHOTO amnmapara ¢ pyOanikoi

Ilopsook pacuema annapama.

Jlns pacuera anmapara ¢ pyOalikoi T0KHBI ObITh N3BECTHBI:
- KOH(UTYpaIUs THUIIA;

- KOHCTPYKTHBHBIC pa3Mephl almapaTa u mTyIepa;

- pabodee qaBieHHE B anmapare u pyoOarke;

- KO3 PUIMEHTHI MPOYHOCTU U KOMIIEHCALIUU KOPPO3HH;

- TEeMIIEpaTypa B anmapare, ero Marepuali;

- BUJ] TETUIOHOCUTEIISI (OOBIYHO BOJISIHOM Map);

- oOpabaTsiBacMas cpena.

PacueTHoe naBneHue BHYTpH ammnapata (puc. 2, 3):

Pa, =Pa*Pa,,
rae p,— pabouee napieHue B anmnapare, Mlla; p, , — THAPOCTaTUYECKOE [aBIICHUE B

KOpITyce amnmapara.



['mapocraTrdeckoe AaBlieHHE B KOPITyCe
Pa, =9pcHm,
rae § — yCKOpEHHE CBOOOJHOIO MajeHus, M/c% p.— IUIOTHOCTH 0OpabaThIBacMOii
cpenbl, Kr/M3; H,,— BBICOTA amnmapara, HaXOAsAIIasacs 0 pyOalIKo, M.
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Puc. 2. Dcku3 obedaitku Kopiryca
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Puc. 3. Ockn3 KOHMYECKOro JHUIIA

I'mapocratnyeckoe aBleHHE B KOPITyce ammapaTa HEOOXOIMMO YUHUTHIBATb,
€CIIM OHO COCTaBUT OoJiee 5% OT Py -

PacdetrHoe naBieHue B pyOarike

PP =P+PT
rie p— pabouee qaBieHUE B pyOallke; p,.— IHAPOCTaTUIECKOE JaBJI€HUE B pyOallike.
pr=9psHn

rlie p,— IJIOTHOCTH KOHJeHcaTa (Boabl), p, = 0,0345 MI]a.

['mapocratudeckoe AaBiieHHE B pyOaiike HEOOXOIMMO YYUTBHIBATH, €CIIA OHO
coctaBut 6osee 5% ot p.

Pacuetnyto TemriepaTypy CTEHKHM NMPUHUMAEM paBHOM TemIiiepaType obOpada-

THIBACMOH CPEIBI, COMPUKACAIOLICHCS CO CTCHKOH ammapata:ty =1 = 200°C.
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HoryckaeMoe HampsukKeHHe Ojjorp = NG , TAS 1| — HONPaBOYHbI K03 duLH-

CHT, YYUTHIBAIOIIUI yCIOBHS IKCIUTyaTallMH ariapara; ¢ — HOPMaTHUBHOE JIOITyCKa-
€MO€ HaIlpsDKEHHE NPU pacueTHOM TeMiieparype, Mlla.

Tak kak TexHMYecKas JOKYMEHTAIUs Ha HKCIUTyaTaluIo anmnapara OTCyTCTBY-
€T, TO M mpuHuMaeM paBHbIM (0,9, T.e. cpeiHee 3HaUCHUE.

Jlsig TOoro, 4ToOBl ONpEAEIUTh HOPMATHUBHOE JOIMYCKAaeMOE HalpsKEHUE NpU
pacueTHOM TemmepaType, HeoOXOJUMO 3HaThb Marepuall, U3 KOTOPOrO0 H3rOTOBIIEH
annapart. [Ipuanmaem marepuan s annapata — crains 10, FOCT 1050-88; u3 crpa-
BOYHBIX JIAHHBIX JUJIS ’TOW MAapKH cTaiy npu t, = 200°C o©" =118 MlIla.

PacuetHoe 3HaueHUs MOMYJIS MPOJAOJIBHON ynpyrocty E u npenena TekyyecTu
o, npu temnepatype t, =200°C ms cramm 10 OymayT COOTBETCTBEHHO

E=1,81-10° MIla u o, =187 MIla.

TonumHa CTEHKH 3JUIMOTUYECKON KpPBIIIKH, padoTarolmed Mo BHYTPEHHUM
JABICHUEM

R
Skp = Pa +C+Cq,

200 jior1 —0,5p4
rae R — panguyc KpuBU3HBI B BEpUIMHE AHMINA, M; (¢ — KOI(PQPHUIMEHT MPOYHOCTH
CBapHBIX COCIMHEHUH, C1 — KOHCTPYKTHBHAs MpHOaBKa K pacueTHOW TOJIIIMHE CTEH-
KH, M, C — HpI/I6aBKa K TOJIIMHC CTCHKHU JJII KOMIICHCAIIUH KOPPO3KUHU, M.
JIns cTaHgapTHBIX /umMnTHUeckuX auuil R = D, cBapka pydyHas ABYCTOPOH-
w1, [Ipu 3amaHHbIX yenoBusix npuHuMaeM C; =0. 3gecs D — BHyTpeHHUIT tnameTp

Kopryca, M. [lonydeHHOe 3Ha4eHUE TONIMHBI CTEHKHU JUIMIITHYECKON KPBIIIKH KOP-
pextupyetcst B coorBeTcTBUU ¢ [[OCT — okpyrasiercs 1o Onuxaiiero 0oapIIero me-
JIOTO 3HAYEHUS, PA3MEPHOCTh — MM.

TonuHa CTEHKH 00e4Yaiiku KopIyca:

a) Mpy JEHCTBUU BHYTPEHHETO JABJICHHUS

— Pap D
206 11011 ~ Pap

Heobxoaumo mpoBepuTh, BO3MOXKHO JIM MPUMEHUTh NPEabLAyLIyo (Gopmyiy,
HCXOJS U3 YCIOBUS

Sl—C

<01 [m].

0) npu AEMCTBUU HAPYKHOTO IaBJICHUS
0,4
S, = 0,473( Pp lj +C+ey,
100\10°E D
riae | — mnHa HeyKperieHHON o0eYaiKu, M.
D-Dg
l=H ———

ctga,

rae Do — amaMeTp CIMBHOTO MITYyIIEpPa, M; 0L — YTOJI, ONPEASSIONNN KOHPUTYpaLHIO
JTHUIIIA.
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Heobxoaumo npoBepuTh, BO3MOXKHO JU MPUMEHUTH MPEbIAyIIy0 Gopmydy,

MCXO/IS U3 YCIIOBHS
15 2(Sp-c) < i < b .
D D \2(S,-c)

WcnonnuTtenbHas TOMIMHA 00e4aiiku Kopryca Sos MPUHUMAETCS HAanOOIbIIeH
u3 AByX 3HaueHH SuS,. OxoHuarensHO, B coorBeTcTBUU ¢ 'OCT — okpyrusercs
110 OnvpKaiiiero OOJIBIIEro 1EeNOTr0 3HaYEHUs, Pa3MEPHOCTh — MM.

Tak kak oOeuaiika Kopmyca paboTaeT I0J COBMECTHBIM JIeUCTBHEM (pucC.2)
Hapy’KHOTO JABJICHUS P, U OCEBOU CxxuMaronieil cuisl N, TO yciioBHe yCTONYHUBOCTH

IMPpUMCT BUJT

N
+- PP g
NJ:[OH Pron
rae N, — Jomyckaemas oceBas CKMMAIOIIAS CUIIA; P, — AOIMYCKaeMOE HapyKHOE
JIaBJICHUE.
OceBas coxuMaroIas cujia (Cuja mprKaThs THUINA K o0euaike):
2
T[(D + 28) . *
N =T 4 PP Njon =7D(S-C)pco
rae S = Sy5; @¢ — K03(GULHUEHT yMEHBIIEHHS AOIIYCKAaEMbIX HAIPSKEHUI.
1
Pc =

H Z{SET 2(SD- c)}2 |

Jliist pacyeTa pponr HEOOXOAUMO MPOBEPUTH YCIOBHE

S'C _2 I 2 GT 2_
2721110723 — :
D D) \103E

B cirydae ero BBINOTHEHHS paCCUUTHIBAETCS Pon O PopMyie
6. D[100(S-c)]* [100(S-¢
=6,49-10 °E—
Pron | [ D } \" b .

[TonydenHble TaHHBIE JOCTATOYHBI JIJIsl IPOBEPKH YCIOBUS YCTOMYUBOCTH
obOeualikul KopItyca.
Jlonmyckaemoe BHYTpEHHEE JAABJICHUE MPUHUMAEM PAaBHBIM MEHBILIEMY W3 3Ha-
YEHUH, MOTYyUYEHHBIM IO PopMyIIam:
BH Z(PGI[OH (SI[ - C)COSU, ]
PAon = D +(Sy -cosa
B _ 49onomn (S-c)
PJIOIT = Dy :
rae Y — kodddumment ¢popmel gHUINA; Sy — TOJIMIMHA CTEHKH KOHUYECKOTO THUIIIA;

NPUHAMAEM PABHOW TONIIMHE OOeUalku Kopmyca Sy =S, MM; y — KO3hdHIMEHT,
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TaK Kak MCIOJb3yeTCs AHUIIE 0€3 TOPOMAAIBHOIO Iepexoaa, TO MpUHUMas pacuert-
HBI BHyTpeHHUH paguyc otooptoBku I'=0,01D, npunumaem y=2,7.

HCO6XOI[I/IMO IMIPOBCPUTH YCIIOBUC p,]ZB[I(%H > paP

JloImycKaeMoe HapyKHOE AaBJICHHE IS JTHUIIA ONpEIeNseTcs o GopMyIaMm:
2 E(S I[ — C)
Pnom:= = «
Aoy Dpé&;

2
g = 22E 15397 P | Lk |
oT E SI[-C SZ[-C

rae D, —pacuerHslii quamerp nHuma, M; L, — pacdeTHas AJIMHA JHUAINA, M.
09D +0,1D,
cosa

Dp

0

N3 puc.3 cnenyer Ly = ctga , m.

Heo0xommMo poBepuTE yCIOBHE YCTONIMBOCTU AHUIIA Pp < P 70771

I/ICXOIIHbIe JaHHbIC.

o | 2q,° | D, Do, Hp, p Pa t C, [0) Pe
Bap. M M M MIla MIla |°C M Kr/M°
1 60 24 10,2 3,48 |0,3 0,4 200 |10° |0,9 |1010
2 80 34 |1,2 352 |04 0,5 200 |[107° |0,75|1020
3 60 54 2,0 3,82 |05 0,6 200 |[10° |0,8 |1090
4 70 1,8 0,1 3,48 |0,3 0,4 200 |10° |0,93| 1200
5 60 26 |02 3,90 (0,5 0,6 200 [10° /0,9 |1900
6 60 28 0,2 3,55 0,3 0,4 200 |10° |0,75| 1100
7 80 3,2 (0,3 3,75 (0,2 0,3 200 |10° |0,8 |1010
8 60 24 10,2 3,48 |04 0,5 200 |10° | 0,93 | 1050
9 50 28 10,2 3,48 |0,3 0,4 200 |10° |0,9 |1250
10 |60 22 101 401 0,3 0,4 200 |10° |0,9 |1020

11 |70 29 [03 425 |04 0,5 200 [10% /0,9 |1300
12 |70 30 [0,2 348 |05 0,6 200 [10% /0,9 |1200
13 |60 50 [15 348 |03 0,4 200 [10% /0,9 ]1080
14 |55 26 (0,2 405 |06 0,7 200 |10° |0,75]1000
15 |60 42 104 1348 |03 0,4 200 |10° /0,8 |1100
16 | 60 30 {02 401 |04 0,5 200 |10° /0,93 1000
17 |60 34 (12 1425 |03 0,4 200 [10° /0,9 |1200
18 |60 29 (0,2 348 |04 0,5 200 [10% /0,9 |1000
19 |60 24 10,2 348 |0,3 0,4 200 [10% /0,9 |1010
20 |60 24 02 1405 |04 0,5 200 [10° /0,9 ]1200
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Tema Ne 2. Pacuem eana annapama ¢ nepemeviuéanouium yCmpoucmeom

Jlns pacyera Bajla BEPTUKAJIBHOTO armapara C MNepeMENINBAalOUUM yCTPOu-

cTBOM (puc. 1) TOJKHBI OBITH U3BECTHBI:
- TUMN Baja (>KECTKUM, HEIKECTKUM );
- IJIMHA BaJja;

- KOOpAMHATHI OCHTPA TAKCCTHU MCIIAJIOK M KOOPAMWHATHI OIIACHBIX CEUYCHUM

(110 ’)K€CTKOCTH, TPOYHOCTH);
- YaCTOTa BPAILICHUS BaJa;
- MaTepual Baia;
- TUaMEeTp ammapara;

- THII IICPCMCIINBAOIINUX YCTPOﬁCTB, HUX TUaMCTpP U MACCHhI,
- MOIIHOCTD, HOTp€6JI$I€Ma}I OJHHUM IICPCMCIINBAOIINM YCTpOﬁCTBOM;

- paboyJast TeMIieparypa B armapare

oy

\

N

o A L}
g |5
- / ] | 1
o : ;
i i
g A il
& N 5!
g LE
3 n
o a3 :&
=2 !
-] - . 1
Pt E 1
L n
‘1
. 3
e E )
\_74 7

|

/i

Puc. 1. Cxema annapaTa BEpTUKAIBHOTO C IEPEMEIIMBAIOIIUM YCTPONCTBOM

Jns pacdyeTa pacCMOTPUM CHEAYIOIIMI Ball (pUC. 2): MOCTOSHHOTO MoNepey-
HOTO CEUEHMSsI, TUIl Bajla — KECTKH, TUIl MEPEMENINBAIOIIUX YCTPOUCTB — MPOIEII-
nepHbie. PacueT Bana mpoBOAMTCS HA )KECTKOCTh, TPOYHOCTh M BUOPOYCTOWYHUBOCTD.

M ™ B A
+

! —i‘lh—

. . 7!!_=_'k:_.._, ——a]

i oo Bl
P - 1.1 - SR

L

—

Puc. 2. PacueTHasa cxema Baja
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2.1. Pacuem eana na éubpoycmouyueocme.

Omnpenenenne Ko3HPHUITMESHTOB, YIUTHIBAIOITNX YCIOBHS 3aKPETUICHUS Bajia U
MIPUBEICHUSI MACCHI BaJja.
Jlannabie K03 GUITUEHTHI SBISIOTCA CIIPABOYHBIM MAaTEPHAJIOM M BBIOUPAIOTCS
B 3aBHCHUMOCTH OT THNa Bana. /[ oxHomposieTHOro Bana: 1 = 4,8 — koo puimeHt
ycioBHi 3akpervieHus Baia; = 0,5 — koahHUIMeHT NpuBeIeHNUS MacChl Baja.
OTHOCHUTEbHbIE  KOOPAWMHATHI ~ IEHTPAa  TSHKECTH  MEPEeMEIINBAOIIIX
YCTPOWCTB:
ook
L L
riae L — niuna Bana, m; 1, |2 — KOOpIMHATHI IIeHTpa TSHKECTH MEIIAIOK, M.
be3pasmepHbIii AHHAMHYECKUN MPOTHUO Bajla B LIEHTPE TSKECTH TEpeMelIu-
BAIOLUX YCTPOICTB — OMPEAENAETCs CIPAaBOYHO B 3aBUCUMOCTH OT OTHOCUTENIbHBIX
KOOPAMHAT HEHTPa TSHKECTU NEPEMEITNBAIOLINX YCTPOUCTB:

y,, = f()=099;
y,, = f(I,)=0,47.

VYriioBasg CKOpOCTh BpallleHUs BaJia, paj/c
mn
0=,
30
re N — yacToTa BpallleHus Bajia, 00./MUH;
bespa3zMepHblil KO3QPUIMEHT, YYUTHIBAIOIIUN TPUBEACHHYIO Maccy Baja
;o 16p- w? - L?
n-E
IZi€ p — INIOTHOCTh MAaTepHaJIa Baja; F — MOJYJb YIIPYTOCTH MaTepUaia Baja.
JlanHbie 3HAYeHUS BEIOMpatOTCs cipaBoyHo. [ nerupoBanHoi ctanu 15XM
npu temneparype t =80°C p = 7,85-10° kr/mM° 1 E=2,0-10" ITa .

[IpuBenennsie B TOUKy B (cepeamna mpoiiera Bajia) Macchl MepeMeEnInBaro-
X YCTPOMCTB:

mlr[p = mlyli ) m2r[p =m, y|22 :
rae Mg, My — Macchl NEPEMELINBAIOIINX YCTPOUCTB, K.
CyMmmapHast IpuBEIeHHAs: Macca MEPEInBAaIOIINX YCTPOUCTB
mnp = mlnp + m2np'

Pacuernbiii tuameTp Basia
2 .
dp =\ A+ A + A

_ 8m,, fL |
7

rac

A =qfl*; A
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PaccunTannblil AuaMeTp Bana HEOOXOIUMO CPAaBHUTH CO CTAHJAPTHBIM PSAIOM
BEJIMYMH U BBIOpaTh Onmkaiiiiee OoJblliee 3HaYCHHE.
JInneiinas macca Bana

my = %4 2p :
4
rned=4d,
OTHOCHTENbHAs Macca MePeMEIINBAIOIINX YCTPOHCTB
k= Mhop :
m, L

KOpeHI) YaCTOTHOI'0 YpaBHCHMUA BI)I6I/IpaeTC$I N3 CIIPAaBOYHBIX MAaTCpHUAJIOB B
3aBUCHUMOCTH OT OTHOCHUTEILHOM MaCChl

o = f(k)=2,6.
MOMGHT I/IHepHI/II/I CCUCHUA BaJia
T
| =~ d*,
64
HepBaﬂ KpI/ITI/ILIGCKaSI YFJIOBEUI CKOpOCTb Baja, paz[/ C

[IpoBepka ycnoBus BHOPOYCTONYHBOCTH.

®
Ecomu — < 0,7, 3Ha4uT, YCIOBHUE BBIMOJIHSIETCS.
w1

2.2. Pacuem sana na sicecmxocms u npo4YHoCcms.

3KCHeHTpI/ICHTeT MAacCChbI HepeMeHII/IBaIOH_[I/IX YCTpOﬁCTB, M
1073
el = 62 -
\ @
OtHOCUTENbHAA KOOpArHAaTa OIIACHOI'O ITO JKCCTKOCTHU CCUCHHUS B MCCTC yCTa-
HOBKHA YHHOTHGHHOFO BaJia

/1€ Z1— KOOpJMHATA OMACHOTO CEYEHUsI TI0 KECTKOCTH (TOPIEBOE YIUIOTHEHUE BaJia).
be3pa3zMepHbIii TuHAMUYECKHU MTPOTHUO Baja B OMACHOM IO KECTKOCTH ceue-
HUU

y,, = f(22)=034.

[IpuBenEeHHBIN SKCIEHTPUCUTET MACCHI IIEPEMEIINBAIOIINX YCTPOUCTB:
& . €
e11'1p = e1Hp =

i, Y,



13

HpI/IBCI[eHHaSI MaccCa BaJjia
m

B

=0,5m, L
np

CMCHICHI/IC OCH BaJla OT OCH BpalICHUA 3a CUCT 3a30pOB HaA OIIOpax:

a) B MECTE YCTAaHOBKH BEPXHET0O MEPEMENINBAIOILETO YCTPOKUCTBA
Al =(Ag —Ap )l + Ay,
rae A, — pagvanbHBIA 3a30p B BEpXHEH NMOAUIMIIHUKOBOW OIOpE, JUIsl PaUualIbHOTO
OJHOPSTHOTO IIAPUKOBOIO MOMIIUIHUKA A, = 0,03-107° m; Ag — panuanbHbIU 3a-

30p B MMOJAUIMITHUKE CKOJIbKEHUE HXKHEN OIOPBI Ap = 0,03-10_3 M

0) B MECTE YCTAHOBKU HUYKHETO MEPEMEIINBAIOLIETO YCTPOMUCTBA
Aly =(Ap Al + A,

B) B MECTE YCTAHOBKM YIIOTHEHHS BaJla:
Azy = (A —ApN)Z +An

CwMmeliieHre ocu BaJia OT OCH BpaIICHHs 3a CUET HavyaJlbHOW M30THYTOCTH Bajia
(pamuanbHOE OMeHUeE Baja):

a) B MECTE YCTaHOBKH BEPXHEI0 NMEPEMENINBAIOIIETO YCTPOUCTBA
&), =&Yl -

oe ()

HavdaJIbHast U30THYTOCTL BaJla B TOUKC IMTPHUBCACHUSA B.

£ =0,09-10° m

rac

[IpuauMaem

0) B MeCT€ YCTAaHOBKM HUKHETO MEPEMEIINBAIOIIETO YCTPOHUCTBA
el, =&Y, -

B) B MECTE YCTAHOBKH YIUIOTHEHHUS Baja
€ =€BYz
CwMmelieHre ocH Bajia OT OCH BpallleHUsl B TOUKe TpuBeAeHus B 3a cuer 3a30-
POB B O1IOpaXx.
[IprBeneHHBIN SKCUEHTPUCUTET MACCHl BAJIA C MEPEMEIINBAIOIIMMHA YCTPOU-
CTBaMH:
€np =b1+Ap +ep;

rac

M€ + M2nm€2nm .
1= 1
Mpp + Mg p
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Jlunamuyeckuii mporud ocu Bajia B TOUKE MpuUBeAeHUS B:

enp

ﬁz_l

JIlnHaMHU4YECKOE CMELIEHHUE IEHTPOB TAKECTH NEPEMEIINBAOIINX YCTPOUCTB:

YB =

a) BEpXHEro MepeMEeIINBAIONIETO YCTPOUCTBA
A, =YBYl +A +E) e,
0) HIDKHETO MePEMEITBAIOIIETO YCTPOUCTBA
A, =YBYI, TAl, +&, +€2;
JlmHaMu4YecKoe CMEIICHUE OCH Bajla B OITACHOM I10 ’K€CTKOCTH CEUCHHUH Bajia
Azl = yB yzl + AZ]_ + 821 ’
JlnHamMu4eckoe CMEIIeHUE Bajla B TOUKE MpuBeacHuUs B
AB =yp+ A 5 TER:

AZ]_ S A/]Ol'lzl

371€ech: Aznonzl — JOMYCKAaeMOE CMEIIICHUE Bajla B 30HE YILNIOTHUTEIBHOIO YCTPOMCTBA.

YcinoBue KECTKOCTH:

JI1sl CaTbHUKOBOTO YTUIOTHEHUS Aﬂonzl = 0,1-10_3 M, JUIsI TOPIIOBOTO YTIUIOT-
_ -3
HEHHUSA AﬂOHzl =0,25-10" ™.

Heo6xo1uMo nMpoBepuTh YCI0BUE KECTKOCTH IIPH UCITOIb30BaHUN TOPIIOBOTO
YIJIOTHEHUS.
CocpenoToueHHas IEHTPOOESKHAS CUIIa, JICHCTBYIONIAS Ha MEPEMEITUBAIOIISe
ycTpoucTBo, H:
a) Ha BEpXHee

2 .

p1 =Mo" A ;

0) Ha HIDKHEe

2

P2 =Myw”Ay, .

[IpuBeneHHas IeHTpoOESKHAs cuJia, AEHCTBYIONIAsl B TOUKE MpuBeacHUs B
2
Penp = Mg pp® Ag.

Peakuuu onop:

a) peakuust onopel 4 (BEpXHEW)
1 P n
Ry==B, +—2>
ALY 2

rae
B = pu(L—h)+ pa(L—1y);
0) peakuus onopsl b (HUKHEN)
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rae
Bs = pily + Paly;
1.2.18. N3rubaromuit MOMEHT B OIIACHBIX MO MPOYHOCTH CEUCHUSX
a) Mmexnay A u B
M . = RAZZ;

Hz)
0) mexny Bu b

L
ang = RAZS — P np(z3 _Ej

rle KOOPAMHATBHI OINACHBIX CEYEHHWM IO IPOYHOCTH: Z,(CepeArHa IpoJIeTa Balla),
Z, (IUIIOHOYHAs KaHABKA).

KpyTsnuii MOMEHT B ONACHBIX 110 IPOYHOCTH CEYEHUSX:
a) B cepeqiMHe MpoJieTa Baja
N;+ N,
M =———=;
9 0
0) B MECTE YCTaHOBKH BEPXHETO NMEPEMEINBAIOIIETO YCTPOUCTBA
_Np
3 B In) '
rae N =N; = N, MmoniHocTh, noTpebisieMast OJHUM MIEPEMEIINBAIOINM YCTPOUCTBOM

Kz

MomeHT COMPOTUBJICHU Bajla B OIIACHBIX IO IPOYHOCTU CCUCHUAX Z, U Z3

T 43

32
OKBUBAJICHTHBIC HANPSIKECHUS B 3TUX ceUYeHusIX, [1a:
JMﬁ +M2
z o .
oy, =22
Z
M2 M2
_ 23 Kz3
3KBZ -
3 W
Z3
Jlonmyckaemblie HaNPSKEHUS IO MPOYHOCTH B 3TUX CEYEHUSX
G _ &m0
ponz; — .’
Ko 2, "min

rne gy = f(d) — macmrabusiii paxrop (kodpuureHT BIusHUS aOCOTIOTHBIX pa3Me-
POB); G_1 — IIpenies BBIHOCIMBOCTH MaTepuaia Bana, I1a; sz- - K0O3ppuIUeHT
|

KOHIEHTPAILMU HANPSOKEHUM; Ny, — MUHUMAaJIBHBIN 3a11aC 110 IPOYHOCTH.

Jlsa Bana quametpom d =50...75MM, U3rOTOBICHHOTO U3 JISTHPOBAHHOW CTa-
u, ko3pdunment &y, =0,67, npenen BeiHOCAMBOCTH Ipu t =80°C nmeeT 3HaueHue

6_1= 200 MlITa.
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Tak kak Ha BaJly B MECTaxX YCTaHOBKHU IE€PEMEIINBAIOIINX YCTPOMCTB UMEIOT-
Csl IIMOHOYHBbIE KAaHABKH, BBIMOJHEHHBIE TOPLIOBOM (pe3oii, TO sz3 =1,34. B ne-

0CJ1a0JIEHHOM CE€4YE€HUH szz =1. IIpuHUMaeM OpUEHTHPOBOYHO Npyin =2 .

HCO6XO,ZII/IMO pacCUUTATh AOITYCKACMBIC HAIIPAKCHUA B KaA)KIOM CCUCHHMH.

[IpoBepka yclIOBHSI TPOYHOCTH: Oop, < non,, > 3HAYHUT, YCIOBHE

Ecmm
MIPOYHOCTH BBITIOJTHSIETCS.
Hcxoanble 1aHHbBIE.
Ne L, |l |l |z, |22, |25 |N, D, |mi|mz|N
Bap. |M |[M |M |M M M | 00/MUH | M Kr |kr | Bt

55/28|46|06 |2,75][2,8]120 2,8 |66 |66 | 5000
58/30(45/0,7 |28 [3,0]130 2,8 |55 |55 |6000
6,0/35(45/08 |28 |[3,2]|140 2,9 |55 |55 |6500
6,3/3,7/52]10 |29 |3,3][120 2,8 |66 |66 | 5500
701453215 |35 [41]150 3,0 |77 |77 | 5000
5813014507 |31 [39]145 3,3 |50 |50 | 6000
6,2/35(49/05 |32 [3,9]150 3,2 [ 65 |65 | 5500
7,3/46(58/09 |28 [3,2]|155 29 |70 |70 | 6500
9 6,2/35(50/06 |30 [3,2]|125 2,8 160 |60 | 4500
10 [55]25(4,2|08 [2,75]29]135 3,2 |55 |55 | 4800
11 [7,0/43[56|06 [35 |3,8]|125 3,1 |65 |65 | 4900
12 [7,5/48(58|05 [3,0 33120 3,4 |70 |70 | 5000
13 [6,5/35(60[09 |32 |34|120 2,8 |65 |65 |6300
14 |150]25[40[05 |25 |28|150 2,9 |50 |50 | 6200
15 [59]30[50[06 |29 |31]165 3,4 [55 |55 /6100
16 [6,0/32|56[08 [255|28]135 3,5 [65 |65 | 5800
17 16,5/3,7[49/08 [29 |3,1]140 2,8 |70 |70 | 5700
18 [6,3/35(4,0/08 [2,85]3,0]145 29 |75 |75 5100
19 16,8]30(51|09 [325]35]135 3,0 |65 |65 | 6100
20 [50]25|36/05 |25 |26]125 3,1 [70 |70 | 5800

NP WIN|F-
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Tema Ne 3. Pacuem ¢pranyegozo coeounenusn eana annapama
C nepememusaruum yCmpoucmeom

3.1. Bvibop muna granyesoeo coeounenus

Jlns anmapata ¢ quameTpoM B nipenenax D =1,4...2,0 m u pabouum JaBJIeHU-

eM B nipenenax p =4...9 Mlla:

a) (IaHIIbl — CTaJIbHBIE PUBAPHBIE BCTHIK,

0) YIUIOTHUTEIbHAS! TOBEPXHOCTH «ILHUII-T1a3).

[Ipennonoxum, uto padoyasi cpena — tpuxiopatan CH,C1CHCI1,; — Tokcuu-
Hasd. B cpeae tpuxusopatana npu temneparype B mnpenenax 110...120,5°C cranb
BIIOJIHE ycTOWuMBa. DIaHIbl, U3TOTOBIECHHBIC U3 CTAJIM W IKCILTyaTUPYIOIIMECS B
TOKCUYHOM CpeJie, COXpaHsSIIoT paboTocnocoOHOCTh 10 TeMiiepaTypsl 200 °C.

Heob6xonumo BbIOpaTh U3 CHpPaBOYHMKA MApPKy CTallb, YIOBJIETBOPSIOIIYIO
YCIIOBHUSIM 33JJaHHOTO pabodvero JaBiICHUS U TEMIIEPATypHhI.

3.2. Pacuem monwunvl obeuatiku annapama

Tonmunaa oGeuyaiiku anmapara pacCuYuThIBaeTCs Mo Gpopmyrie

= +C+C1
2¢'000n_pp

rae Py - pacuerHoe nasienue, Mlla; D - quamerp ammapara; ¢ - xooQduuueHT
IPOYHOCTH CBAPHOIO 1IBA; O,, — JAOIYCKaeMOe HalpsyKEHUE MaTepHana odeyaku

IOpU pacueTHOM TemmepaTtype, Mmna; ¢ - mpubaBka s KOMIEHCALIMU KOPPO3UH, M;
1 - TEXHOJIOTUYECKAsl TPUOABKa, M.

Martepuan obevailku NMpUHUMAEM TakoW ke, Kak W martepuan (uanua. s
CTBIKOBOT'O IIBA C IBYXCTOPOHHHUM CIUIOUIHBIM IPOBAPOM, BBINOJIHAEMOIO aBTOMATH-
4EeCKOM CBapkoi, ¢ =1. Jlomyckaemoe HanpsKeHne

*
Ooon =10
rne 17=0,9 - nmompaBouHBIi KOADOUIIMEHT, YUUTHIBAIOIIUN B3PBIBOIIOKAPOOTIAC-

) *
HOCTh U TOKCHYHOCTH 00pabaThiBaeMOW Cpefibl; O - HOPMATHUBHOE JOIYyCKaeMoe
HanpspkeHue, Mna.

%
3HaueHue o BBI6I/IpaeTCH M3 CIIPpaBOYHHUKA B 3aBHCUMOCTHU OT COPTaMCHTa

cramu. Jlist JaHHOTO pacdera npuHHMaeM o = 151 MIla

CKOpOCTh KOppO3WHU CTaM B 3aJaHHBIX ycioBusix coctaBisier [/ < 0,001
MM/TOJ1, TOTJja TTpubaBKa 1151 KOMIIEHCAIlUU Koppo3uu C=11-7

TexHonornueckas npudaBKa ¢; y4MTBIBACT pa3auune PU3MKO-MEXAHUYECKUX

1 TEOMETPUYECKUX XapPaKTEPUCTHUK 3arOTOBKHU, B YACTHOCTU PA3HOTOJIIIMHHOCTh UC-
xoaHOro jucta cranu. puanmaem ¢ =1 mm (1-10 m).

PaccuutaB Tonmuny obevaiiku S, mo 'OCT npuHumaeM Onmkaiiiee 3HaYeHUe
(6mmxaiiee OOMbIIIEe YETHOER).
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3.3. Pacuem koncmpyKmugHbulX pazmepos granya.

PacderHas cxema (iaHIa npejcTaBieHa Ha puc. 1.

TomnmuHa BTYJIKH S, BEIOUpAETCS B Mpeaeiax
S<53<13S

IIPH 3TOM:

Sp—S <0,005m.
HpI/IHI/IMaCM 3HAUCHHC So TaKNM, KOTOPOC YJOBJICTBOPUT ABYM BBIIICIIPUBC-

JICHHBIM YCJIOBHSIM.
TonmuHa BTYJIKH Tapenku (iiaHia

S1=4-Sp,
20e = 1f(D/Sy)- xoagppuyuenm, sasucawuii om ouamempa 6ana u mMoaUUHbL

emyaku. Ilpunumaem B = 2.

: : I
o —

Puc. 1. PacuetHas cxema (hiaHIia IPUBApPHOTO BCTHIK

BricoTa BTynKM
122(81-So).
|

rae | = —— yKJIOH BTYJIKH.

OxpyrJisieM MOJTy4YeHHBIN pe3ynbTar | 10 Ommkaiiero 1einoro 3HauYCHUs.

JlnameTp 60NTOBOM OKPYKHOCTH
D5 > D+2(Sl+d6 +U),

roe U = 6-103, m; dg - anameTp 60NTOB, M; BEIOMpAETCs B 3aBUCHMOCTH OT JaBJICHUS

U IaMeTpa armapara;

Pabouee naBnenue JnameTp anmapara ds M
4...6 Mlla 1,4...1,6 m 48.10°3
6...7 MIla 1,6...1,8 m 50-10°3
7...9 MIla 1,8...2,0 m 53-10°3
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OxpyrisieM noiry4eHHbli pe3yisTaT Dy B 00IbIIY O CTOPOHY 1O COTBIX JIOJIEH.
HapyxHsiit nuametp ¢uanna
DH = D5 +a

rje a — KodpPuIueHT, XapakTepu3yoInui TUTT TaAKH.

Jlist raek mecturpanubix M48 BennunHa a=9,2 1072 M.

OxpyrisieM NOITy4eHHbIH pe3ybTaT D, B O0JBIIYIO CTOPOHY 0 COTBIX JOJIEH.

HapyxHpI1i1 tuameTp npoKIaaKu

D2 = D6 —e

IJle e — BCIIOMOraTeabHask BETUYMHA, XapaKTEPU3YIOLIasi TUIl TPOKIIAIKH.

Jns  mockux — mpokianok npu  M48  BcmomorarenbHas — BEIMYMHA
e=6,1-10"m.

OxpyrisieM Noiy4eHHbIN pe3ysbTaT Dy B OOJBIIYIO CTOPOHY A0 COTBIX JOJIEH.

Cpennuil nuaMeTp IpOKIAIKH

D.n =Dy —b,

rae b — mmpuHa npoknaaku, M.

Jlns auameTpa annapara B 3aJJaHHbIX MpeJenax MHUPUHA IJIOCKOW HEMEeTaIH-
YeCcKOM mpokyiaaku b =2 107 m.

Ds
Yucno 6ontoB N> 7—=, rae t; — BcomorareibHas BenuuuHa. [IpuHumaem

1
t1=2,2d5, M

OkoHYaTeNbHO N MPUHUMAETCS YUCIOM, KOTOPOE KPATHO YETHIPEM.
OpueHTHPOBOYHAS TOJIIMHA (IIaHIA:

b =4+/DS5
rae So= Sy M u y — Oe3pasMepHble MapaMeTphl; S, - YKBUBAJICHTHAs TOJILUHA

BTYJIKH, M.
[Tpuaumaem juis daHIeB MpuBapHbBIX BCTHIK ¥ = 1,4; A1 = 0,473.

3.4. Pacuem naepy3ok, oelicmeyrouwjux Ha ¢.auey

PaBHOAENCTBYIOIIAs BHYTPEHHETO 1ABICHUS
Qy =0,785D,, - p , Mlla.

Peakiust MpOKIAAKH B pab0OUUX yCIOBHSIX
R;;=27-D,,-bp-m-p ,MH
rae m = 2,5 — ms ¢proporiacra-4; by = 0,6\/5 X

Cuna, BO3HHKAIOIIAsi OT Pa3HOCTH TeMIlepaTryp (uiaHua u OOJITOB B MEPHOJ
JKCIUTyaTaluu:

Q=r-n-f5-E5-tgplap—as k),
rae y u K - koapdurnmentsr; E; - MOAyIb MPOIOIBHON YIPYrocTH MaTepuaia 60-

ToB, MIla; f; = 0,785d52 - IUIOLIA/b MIOIEPEYHOr0 ce4eHusl 0OTa M0 BHYTPEHHEMY
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MAMETpPy pe3bobl, M, ty - Temmeparypa duanna (padodas), °C; oy U O — COOT-

BETCTBEHHO, KOA(DPUITMEHTHI TUHEHHOTO pacmpeHuss Marepuana (QuanmeB u 060J-
TOB, 1/Tpan.

s ¢naHeB npuBapHBIX BCTHIK MPU YCIOBHOM JaBJICHUU KOd((ULIMEHT Yy =
0,3. Tak kak oHM HemsoiupoBaHbl, T0 K; = 0,95. Jlna GontoB M48 miomans

f; =14,4 10742 . [TpunsiB maTepuan 601aToB - ctanb 35X u pabodyro TeMiepaTypy
(aHLa, paBHYIO TeMIIepaType cpeabl, nonyunm E; =1,9 .10° Mna. KoaddurmenTs
ay, =16,6 -10_6 l/rpanu ap :13,3-10_6 1/rpan.

bonmoeas nacpyska:
a) B YCJIOBUSIX MOHTa)Ka IPUHUMAETCS OOJbIIas U3 JBYX CIEAYIOIIHX:

4M
Po = £(aQ +R,)+ o

cn
Ps1=11b,Dcpq
rie M - BHemHuid wm3ruOaronmii MmoMeHT (M =0); ( - MHHHMalbHOE YICIIBHOES

[O']zo

[O_]t
ana 6onToB mpu Ttemmeparype 20 °C K JoImyckaeMOMYy HaIpsDKEHUIO MpU padouei
TeMIeparype.

Jns dbnaHueB npUBapHBIX BCTHIK MPH 3aJaHHOM AUaMeTpe amnmnaparta kodddu-
nueHT o = 1,25. MUHUMaIIbHOE YIEIIbHOE JaBJICHUE JJIS INIOCKON HEMETAIUIMYECKOU
POKJIAAKU U3 pToporiacta-4 mpu ToJMKMHE Mpokiaaaky 1-3 mm cocrapmsier ( = 100
krc/em?=10 MITa. na cramu 35X [6]20=230 MIla; [6]=225 Mna.

0) B pabouux yCIOBHSIX

AaBJICHUC IIPOKIIAIKHU, f = - OTHOIICHUC AOITYCKACMOI'O HAIIPAKCHHUA MATCPH-

4AM
P2=Qp+Rp +Q;+—
Dcn
[IpoBepka ycioBUs MPOYHOCTH OONTOB:

Po1 P52
0,=—"=5|0]on: —=<|o
p nf6 [ ]20 nf6 [ ]t
KpyTsuit MOMEHT npu 3aTsKKe O0ITOB:
M = f(ap,d5)

Jia 6ontoB M48 u pactaruBarolux HanpsbkeHuil o, = 216MIla kpyTsanmii
MoMeHT M, = 310010~ MH-m.

[IpoBepka MpoOYHOCTH MPOKIAAKU U3 (hTOporuiacTa-4:

__ P
ql_H*Dcn*b_|q|’

2de (— ydenvHoe OasneHue Ha npokiadky, Mlla; [q]o- oonyckaemoe yoenbHoe

oasnenue, Mna.
J1J1s II0CKOM HEMETAUTMUECKOM MpokiIanku u3 Gproporiacra-4 [(] = 40MIa.
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Ecnu ycioBue mpo4yHOCTH HE BBINOJHAETCS, TO MPOKIaaKa U3 Qroporiacra
OyZIeT «BbIaBICHA» U3 3a30pa. B 3TOM ciyyae HY>KHO HCIOIB30BaTh AJISl MPOKIIAIKU
Opyroil matepuai, Hanpumep, kapToH acOectoBbiil [[OCT 2850—58, misa kotoporo
HE TpeOyeTcs BBINOJIHEHUE YCIOBHS MPOYHOCTH.

[TpuBeneHHbI HU3TUOAIONINI MOMEHT (aHlla MPUHUMAEM HauOOJBIIUM U3
nByX 3HaueHui, MH-m:

Mg, = 161(P6 = Pen)
2

Moz =1/ 2((Ps2(Dg — D) + Qg (D, — D = S,,)) 222220
Ooont
TJI€ Grom20 M Gront — COOTBETCTBEHHO, JIONyCKaeMbIe HANpsDKEHUS MaTepuana QuiaHia
nipu Temreparype 20 °C u npu TemnepaTrype Cpebl.
O non — Onont = 136 Mna; Crom0 = N cTZO*
r1e G2 =160 Mna — HopmatuBHOe pomyckaeMoe Hanpsukenue rmpu 20°C | Ghomo =
144 MI]a.
MakcuMalnbHO€ HanpsoKeHUE BO BTYIJIKE (priaHia:
a) B CCUCHHUH S1

TMoa)
01 :*—2
D (Sl — C)
1
w

140,940+ j9)
r7ie ®, A, Y1 ¥ ] — pacueTHbIC TapaMeTpPhL;
PR
/DS,
j=

]

S
Pacuernsie mapamerpor y1=0,11; T =1,825.D*=D
0) B ceueHUU S,.
Op — f o1
rae f—xkoadpdunument, f=1,3.
Oxpy>kHas cuiia B KoJible (haaHua

_ Mg[1-0(1+0,94)]y,
D-h?

Ok

IJI€ Y2 - paCUeTHBIN mapameTp, Yo = 9,4 .
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3.5. Ilposepka ycnosus npoynocmu

B ceuenun S

\/(712 + O'E + 010K < |G|1
rie (o], — nomyckaemoe Hanpsykenne s Matepuana dianies B cederun Sy, MTa.,
DT0 HANPSKEHHE ONpeeaeM 1o (hopMyIie
[0]1=77-0T20 ’

rae oo = 240 Mlla — npenen Tekyuectu onpeaeiaeHuon ctanu npu 20°C.
B ceyennn S

2 2
\/(0'0+0M) +of +(og+0,) o S[G]O

I7I€ Ot — TAHTCHIIMAJIbHOE HAIPSDKEHUE BO BTYJIKE OT BHYyTpeHHero nasieHus, Mlla;
0, — MEPUIMOHATIFHOE HaNpsDKEHHE OT BHyTpeHHero masneHus, MIla; [c]o — momyc-
KaeMo€e HalpspKEeHUe U1 MaTepuana (iaaHna u ceueHuu Sp, Mna.

[O']O = 0,002 . EZO -n MHa,
rae Epg =2 .10°Mna — MOJIyJIb YIIpyrocTu Matepuana dpaanna mpu 20 °C.
p-D p-D
=" O'M =
2(Sp —c) 4(Sp —¢)
Ocku3 (hraHIeBOro COeAMHEHUS MPEICTABIIEH HA puc. 2.

Ot

Puc. 2. ®dnanueBoe COEAMHEHUE C YITIOTHUTEIBHON MTOBEPXHOCTHIO «IIHUII-T1a3)»
Y TIPUBAPHBIMU BCTHIK (DJIaHIIAMU

3.6. IIposepka ycnosus cepmemuynocmu
1_o0x D_12a
§-Cn 2l gt
By My
rae [¢*] = 0,009 — qus ¢uanneB IPUBAPHBIX BCTHIK MpU D < 2M.
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HMcxoaHble JaHHBIE.

Ne | D,m D t T, JET
Bap. MIla °C

1 1,6 0,5 1135 10
2 1,6 0,5 112 15
3 1,5 0,4 110 12
4 1,6 0,5 1125 10
5 1,7 0,6 114 11
6 1,6 0,6 1145 13
7 1,5 0,4 117 14
8 1,6 0,7 1135 10
9 1,7 0,8 1125 10
10 (1,4 0,4 110 12
11 (1,6 0,5 1135 11
12 |16 0,5 112 12
13 (14 0,5 110 10
14 |16 0,7 1135 10
15 |16 0,8 112 15
16 |15 0,4 110 12
17 [1,6 0,5 112,5 10
18 1,7 0,5 114 11
19 |16 0,5 1145 13
20 |14 0,4 117 14
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Tema No 4. Pacuem winexka mecmooeiumenvHou Mauwiunvl

[IIHEKH TECTOMEIUTEIBHBIX MAIIMH MOTYT BBIIIOJHSATHCS C PA3IMUHONM BHHTO-
BOM MOBepxXHOCTHIO (pHc. 1).

Puc. 1. CxeMbl IIHEKOB C BUHTOBOM MTOBEPXHOCTHIO:
a - IPSIMOM; 6 - KOCOH; 8, 2 - KPUBOM;
0 - C IEPEMEHHBIM IIar0OM; € - C IEPEMEHHBIM TMAMETPOM.

Jljis pacuera HIHEKa TECTOAEIUTENLHOT0 000y I0BaHUsI TOJKHBI ObITh U3BECT-
HBI:

- IPOU3BOIUTENBHOCTH IIHEKOBOTO ycTpoicTBa 11, kr/cek;

- MAaKCUMAJIEHOE JIABJICHUE Pmax, MH/M;

- K03 (HUIIMEHT BHYTPEHHETO TPeHMS mpoaykra f |

- CpeaHss IUIOTHOCTh MPOYKTA p, KI/M;

- Hapy>XHbI{ AuameTp mHeka D, um;

- 11ar mHeka H.

Juametrp Bana mHeka d JOMKEH OBITH OOJbIIE TPEICITBHO JOITYCKAeMOTO
nuamMetpa. [IpenenpHbIi quaMeTp Bajla IHEKa ONPENEIIIEM 0 YCIOBHUIO:

H
d, >—tgo,
np = go

rae tge = f - koo durmeHt Tpenus.

[Tony4yeHHBI MpeAeNbHBIA AUAMETp Bajia IIHEKA OKPYIJIAeTCd B OOJBIIYIO
CTOPOHY, A0 COTBIX.

Yron mnoabeMa BHHTOBBIX JIMHUM Ha BHEIIHEW CTOPOHE IIHEKA U Yy
BaJIa ONPEAEIISIETCS 110 3aBUCUMOCTSIM:

kdnp = arctg A : Ap =arctg A
Ty n-D
JInsi mpakTUYECKUX pacyeToB JAOCTATOYHO MPUHUMATh cpefHee apudmeruue-
CKOC 3HAYCHHUC YTIJIOB ITOAbEMA BHUHTOBLIX JIUHUN BUTKA ITHCKA, KOTOpPOC OIIpEaciii-
CTCA 11O paBCHCTBY:
Aep =0,5(Ap ”‘dnp)
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JInst nanpHEWIIMX pacyeToB HEOOXOAMMO IMOJIYYUTh CIEIYIOIIUE BCIIOMOTa-
. 2 : . Qi
TEJBHBIC BEIMYUHBL: COS™ Ay ; 1O, ; SIN2- Ay,

KOB(l)(bHHI/IeHT OTCTaBaHUs 4YaCTULl MaTCpHajla B OCCBOM HAIIPpABJICHHUHA
OIIPCACIIACTCA 110 YPABHCHHUIO!

Ko :1—(coszkcp —-0,5-f-sin2-A

M3rubaromuii MOMEHT B BUTKE IIMHEKAa 110 BHYTPEHHEMY KOHTYpY T. €. Yy
BaJjia, PaCCYUTHIBACTCS MO BBIPAKECHUIO:

_ pmax'D2 .1,9—0,7-61_4-0,2-a_2—5,2|na

R 7 1,3+0,7-a72
rne a = D/d,, — oTHOIICHHE AMaMETPOB, KOTOPOE MPAKTHUCCKH JISKHT B Mpeeiax OT
1,8 mo 3.

B 3aBucHMOCTH OT MOJYYEHHOTO 3HAYEHHUS U3THOAIOIIEr0 MOMEHTa U3 CIpa-
BOYHHKA BBIOUpAETCS] MapKa CTalld, U3 KOTOPO OyAyT U3roTaBIMBAaTLCA BUTKH IITHE-
Ka (Hampumep, ctanb 10), 11 KOTOPOil BBIOMpAETCs JOMYCTUMOE HAIpPsKEHUE MpU
m3rube. Ero MOXXKHO MPUHATH PAaBHBIM JOMYCKA€MOMY HAIPSHKEHUIO TIPU PacTsixKe-
HUH.

cp)

M

Jnst nanHOM pabOTHI MPUMEM YCJIOBHOE 3HAUEHHE JOIMYCTUMOTO HAMpsHKEHUS
npu u3ruée c,;, = 1300-10° H/m?.
Torpa TonmHa BUTKa ITHEKA 0, (M) onpeaenseTcs: u3 (GOpMYJIb:

3HauyeHHE TOJIIMHBI BUTKA PUHUMAETCS OKPYTICHHBIM JI0 IEJIBIX MM (T.€. J10
TPETHETO 3HAKA MOCJIE 3aIATON, METPOB).

Jng  npenorBpamieHHss OPOBOpPAaYMBaHUs  MaTepUalla Ha  BHYTPECHHEHU
MOBEPXHOCTH KOpITyCa YCTPOMCTBA YCTAaHABIMBAIOT pedpa WM BBINOIHSIOT
yrayOiieHus, pacrnoarasi uX B MPOI0JIbHOM UM BUHTOBOM HAIIPABJICHHH.

[lmomaas BHYTPEHHEW LWIMHIPUUYECKOM IMOBEPXHOCTH KOPIIyCa yCTPOMCTBA
Ha JJIMHE OJIHOTO IIara ONpeeIsIeTC MO BhIPAKEHUIO:

F,=n-D(H -9)

Pa3BepTku BUHTOBBIX JINHUWA, COOTBETCTBYIOIINE AUAMETPAM IIHEKA 1 BaJa,

HAXOJATCS 10 3aBUCUMOCTSIM:

= (H2 4 (n+d,,)?

L:\/H2+(n- D)?
[1momaas MOBEPXHOCTH BUTKA ITHEKA HA JJIMHE OJTHOTO I1ara OnpeesieTcs 1Mo
YCIIOBHIO:

FW:i-(n-D-L—n-dnp-l+H2InD+—2L)
4. d,, +2I
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KpyTsimuii MOMEHT nipu Tpex padouyuX BUTKAaxX IIHEKa BBIYUCISETCS MO BbIpa-
KEHUIO:

Mk‘p =0,131-n- pmax(D3 - dgnp)tgkcp

rae N = 3 — KOJUYECTBO pabOUYUX BUTKOB ITHEKA.
OceBas cuia

$=0,393-n(D* - d?,,) Pmax

3Has KpYTSIIMA MOMEHT Ha Bajly IIHEKa U OCEBOE YCUJIUE, HaxOJHsT
COOTBETCTBYIOIIME UM HOPMAJIBHOE U KacaTeIbHOE HAIPSIKEHUS:

S,
Gcofc:E'
rzMKp

WKp

rae F — mioma s nonepeyHoro ceuyeHus Baja MHeka ¢ auaMerpom d,, , M%; W, — mo-
JIPHBIA MOMEHT CONPOTHUBIIEHHS MTONIEPEUHOrO CeUeHNs Baja IIHeKa, M2,
16
W

P n-d,gp

DKBUBAJICHTHOE HAMPSDKEHHUE OMPEIeIsieTCs o GpopMyIie:
G, = \/(GZCD,C +4. 12) .10%0
U HaXOJUTCS B Ipeeiax JOMyCKaeMOro HaPsLKEHHS IS MaTepralia Baja IIHEeKa.
Heo0x0auMo OmnpeeuTh YrJIOBYI0 CKOPOCTh BPAICHUS IIHEKA, 3HAs €ro
IIPOU3BOIUTEILHOCTb.
[TpoM3BOAUTEILHOCTD IITHEKOBOTO YCTPOMCTBA OYIET OMPEACIATHCSA MPOU3BE-

JACHHUEM ITIOJIC3HO 3aIlOJIHCHHOI'O OAHOIIAroBOro MEKXKBUTKOBOTIO ob0neMa B npeaciax
IJIOCKOI'O yrjila B OAMH paJiiaH Ha YTJIOBYXO CKOPOCTh BpalllCHUS INHCKA.

T=0125(D° —d3,)(H - 8)k p-¢-©

r7ae @ - KoO3(PPUIMEHT 3aMoTHeHUST MEXXBUTKOBOTO TIpocTpaHcTBa, @ = 0,7 ; @ — yr-
JIOBasi CKOPOCTh BpailieHus iHeka. [Ipuaumas koadduimeHT 3anoaHeHus K paBHbIM
1, MOeM MOIYUYUTh YTIOBYIO CKOPOCTh IITHEKA
o=(I1/0,125)/[(D*-d?) - (H-8) (1 ko) p].
[[TnprHa BUTKOB IIIHEKA OMPEACIISICTCS 110 3aBUCUMOCTH:
b=0,5D -d,;,)
VYo BbIpe3a B KOJIbIE-3arOTOBKE 1O BHIPAKECHUIO:
A =2n—(L-I)/b
JlnaMeTpsl KOJIbI[a-3arOTOBKHU OMPEEIISIOTCS 10 (hopMyIam:
2L

0 2

g -2
27I—7L0
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HpI/I HN3TOTOBJICHHNHN KOJbIA-3arOTOBKHU oe3 YIJI0OBOI'O BBIPE3a OHO PacCIiOyIo-
ZKHUTCA HAa JJINHE INTHCKA. OTa JJIMHA OIPCACIIACTCA 110 YCIIOBHIO!

- H
H'=——
e 0
(2n-20)
KomuecTBo KOJICI-3aI'OTOBOK oe3 YIIIOBOI'O BBIPEC3a, IIT:
2=
H

rae Y — anuHa mHeka, M. [Ipuaumaem y = (6...8)-H
[TorygeHHOE KOTUYECTBO KOJICI[-3arOTOBOK OKPYIJISIETCS JI0 IIEJIOT0 YHUCIIa.

I/ICXOIIHLIe JAHHBbIC.

Ne |D,m |f H,m |p, Pmaxs IT, xr/cex
Bap. kr/Mm | MH/™m®

1 0,15 [0,3 0,12 [900 0,15 0,167
2 0,16 |0,2 0,15 |850 0,16 0,260
3 0,14 10,3 0,13 [950 0,18 0,187
4 0,15 |0,2 0,12 |970 0,15 0,160
5 0,17 10,25|0,13 |800 0,16 0,190
6 0,15 [0,35/0,11 [930 0,15 0,175
7 0,12 10,25|0,10 |980 0,18 0,165
8 0,15 |0,3 0,13 |800 0,15 0,200
9 0,18 |0,2 0,14 |810 0,17 0,210
10 0,15 |0,35|/0,10 |870 0,14 0,195
11 (0,17 (0,3 [0,13 |900 0,15 0,165
12 10,15 (0,4 |0,12 | 950 0,16 0,185
13 10,18 |0,3 |0,15 |970 0,14 0,170
14 10,15 |0,25|0,12 |980 0,15 0,167
15 0,16 |0,3 |0,15 |800 0,16 0,260
16 0,14 (0,2 |0,13 |810 0,18 0,187
17 10,15 |0,35|0,12 |870 0,15 0,160
18 0,17 |0,3 |0,13 |900 0,16 0,190
19 0,15 |04 |0,11 |950 0,15 0,175
20 10,12 |0,3 |0,10 |970 0,18 0,165




28

Tema Ne 5. Pacuem b6apabannozo 003amopa cColny4ux npooyKmoe

PaGounmu opranamu GapabaHHOTO 1m03aTopa (puc. 1) SBISIOTCS BOPOITUTEND
(TOOy U TEITh), HE TTO3BOJIIOIININ MPOIYKTY CIICKHBATHCSA B OYHKEpE HaJl I03aTOPOM,
u Oapa0aH ¢ KaHaBKaMH C YCTPOHCTBOM W3MEHEHUS JIJTMHBI KAHABOK HMJIM M3MCHCHU-
€M YacTOTHI BpalieHus: 6apabaHa B KOpITyce J03aTopa.

MUKa

Puc.1. Cxema 6apabaHHOT0 /103aTOpA:
1 — myuHoI1 OyHKep; 2 — BOpoLuTeNb; 3 — Kopiyc go3aTopa; 4 — 6apaban; 5 — meTka

VcXoTHBIMU TaHHBIMH TSI pacyeTa SBJISIOTCS:

1. IlpousBoauTenbHOCTh — perynupyemas ot 0 go 300 xr/4 (cM. BapuaHT),

2. [Ipoaykt (cM. BapuaHT).

3. EMKocTh My4yHOTro OyHKEpa (CM. BapUaHT).

Hcxons u3 auTepaTypHBIX JAHHBIX U (U3HKO-MEXAHHYECKUX CBOWCTB CHIMY-
YUX MPOAYKTOB, MaKCUMaJIbHAs YacTOTa BpallleHHs Baja OapadaHa /103aTopa JI0KHA
OBITH

Ne < 45 MuH 1.

Hcxons w3 KOHCTPYKIIMU U TPOU3BOAMTEILHOCTH J03aTOpa, 3aaeMCs Ieo-
METPUYECKUMU pazMepamu OapabaHa.

Huametp 6apabana — Dg = 0,075 m.

JliinHa xaHaBok Oapabana — | = 0,1 M.

Yucno kaHaBOK — Z = 8.

Panuyc npotouku kaHaBku 6apadana —r = 0,0135 m.

Paccuntaem mioniaas nonepevyHoro ceueHus: kaHaBku Oapabdana, mpouib ce-
YCHUS KaHABKU BBIOMPAEM B 3aBUCHMOCTH OT MapaMEeTPOB MPOIYKTa B BUJIEC CETMCH-
Ta, ceueHue OapabaHa moka3aHo Ha puc.2. [lmomaae momnepevyHoro cedeHus KaHaBKU
ompesensieM MaTeMaTUIeCKUM CIIOCOOOM, OHA paBHA CyMME TIJIOMAEH CErMEHTOB C
paguycamu r u R = D/2. Onpenensem pazmepsl ctpenok hy u hy, 3Hast, 910 nuHa
XOPbl y 3TUX CErMEHTOB OJIMHAKOBA.
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JlnuHa Xopibl onpeaensercs no GopmyJe:

c=2-\h-(2-r—h). (1)

[ToncraBnsiem 3HaYCHHSI payCcoOB U CTpeliok B hopmyiy (1) u mpoBogum mipe-
00pa3oBaHUs:

2- (2 —h)=2-/h-(2-R-I):
rae
hy=r-hy (2)

o \'Ill'm =2 \-"II'?‘TQ (2:R—hy): (3)

W13 ypaBHenus (3) Haxoaum hi.u mojacrasisieM B (2).
JlvHy Xopabl ornpeaensieM u3 BelpakeHus (1), moacrapmsis m00oe U3 3Have-
uuii hy, moo h,.

Puc.2. Cxema nonepeyHoro ceuenus Oapabana

BenuunHy 1IEHTpaIbHOTO yTJIa onpenesisieM u3 GopMyIibl:
. | C
arcsin(e, /2) = ——
] 2.7
Otcrona onpenenseMm o .

AHAJIOTUYHO

arcsin(a, /2) =
i 2R

Otcrona onpenenseMm o .
JInmuHY TyTH COOTBETCTBYIOIIMX CETMEHTOB OIpeesieM Mo (popmyiam:
[, =0.01745-7 - ¢,
[,=001745-R-a,
[1momanp OTIENBHBIX CETMEHTOB ONpeaessieM 1o ¢hopmyJie:
F=05[r-1-c-(r—h). (4)
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[1no1maae nonepeyHoro ce4eHusi KaHaBKH OIpeesisieM o GopmyJie:
F.=F +F,
[ToacraBum B hopmyny (4) 3HaUSHUS TUIOMIA/ICH OTACIBbHBIX CErMEHTOB:
F. =05 -ﬁr 1, —c(r—h,)]+05-[R-1,—c(R —h,)]
OnpenenseM 4YacTOTy BpalleHus Bana 6apa®aHa ng (MuH 1) BeIpaxas €& u3
dbopMyIIbl JUTs pacyeTa Npou3BouTeabHOoCTH Q 103aTopa
O=60-F:l-zn, p-k
rae o
Z — KOJIHYecTBO KaHABOK B Oapabane;
F— mI0mazp MolepeyHoro ceueHHsa KAHABKH, M ;
| — 1muHa kaHaBKH OapadaHa. M:
1l — 9YaCcTOTa BpalleHHd OapadaHa, MHH
p — oOBeMHAd Macca IPOAYKTA, KI/M °
k — ko3 dunnent zanonsenus (k=0.8 ... 0.9).
Bribupaem reoMeTpuueckue pasMepbl BOPOLIUTENS U3 pacyeTra, 4To OyHKep
BmemaeT 30 Kr npoIyKTa.
e nuamerp poropa D, =390 mwm;
e umuHa Joracted Ly = 240 mwM;
® YUCJIO JIONACTEN Z =8 IIT.;
e [IMpHHA JIonacTu b =8 mm.
®opMy HUKHEN YacTH OyHKEpa BbIOMpaeM 1o GopMe BOPOIIUTENS, BUII U pa3-
MepHbI NMPEICTaBICHBI HA puc.3. J[TMHa BBITYCKHOTO OTBEPCTUS paBHaA JjMHE Oapada-
Ha, a IIUpPUHA paBHA paguycy OapabaHa.

y [ s

—_1 E=—| — E=—

Puc.3. Buemnuit Bua MmyuHoro OyHkepa

O6beMm OyHKepa

V="t
PV
rae QM — MpoOM3BOIUTENBHOCTh 103aTOPa, P — HACHINMHAA IJIOTHOCTh MPOAYKTa, -
kod(ppunueHT 3anosHeHUs: OyHkepa Mykoi, npuHumaeM y = 0,8; t = 10-15 muH -
BpeMsi paboThl 0€3 TOCHINKH.
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YacToTy BpallleHHUs] BOPOIIUTENSE TPUHUMAEM:
1y
.F}

i

OO6mast MOIITHOCTH Ha Bary OapabanHoro fo3atopa Ni (kBt) onpenensercs mo
dbopmyie

Hgop =

N,=N, +N;,.
MomHocTs 1151 iprBo1a Oapabana mo3zaropa Ng (kBT) onpenensiem mo dhopmy-
e

N6 :0,0005-P-Dp-n6-k1-k2

rae Dg = 0,075 M — nmameTp Gapabana qo3aTopa;
Ky — Ko3(ppHITHEHT. YUUTHIBAKOIIHUI CONPOTHRIGHHE IPOAYKTA ApPOOIeHHIO
(ky=1.2...2,0);
K; — K03(ppHIHEHT, YUHTHIBAIOMINI NOTepH HAa TpeHHe padouHX OpraHoB
nmo3aropa (k,=1.1... 1.2):
Cuna st mpeo10JIeHUsl COTPOTHUBIICHUSI BHYTPEHHETO TpeHus P paBHa:
P=V p-19¢
(p — YTOJI @CTeCTBeHHOI'0 0TKOCa IPOAYKTA IIPH JIBHAKEHHH. ITpaj.
MouHocTts 1t npusoja Bopowmutens Ng (kBT) onpenensiem o gpopmyae:
3 .
!
408 ‘ '
Ie Z — YHCTIo JTomacTeil, mT; ky — Ko3(pHIHEHT CONpOTHBISHHA:
h — BEICOTA TTOMACTH, M; ® — YITI0BAs CKOPOCTh BOPOIIHTENA, C
R; — HapyXHEBII pagHyc BpallleHHd JOIacTei, M:
I, — BHYTPeHHHH paJHyC BpalleHHd JomacTell, M.

[Ipuanmaem:
® YKCJIO JIONACTEN
z =8 mrT.;
e K03 (PUITUEHT CONTPOTUBIICHUS
k2 =5000;
® BBICOTA JIONACTHU
h=Ly=0,24 m;

® YIJIOBas CKOPOCTb BOPOLIUTEISA
@ =TT Ny /30 (D)

® HapyXHbIM PaauyC BpAILICHUs JIONACTEN
R1=Dy/2 + Ly (m);
® BHYTPECHHUU palyC BpallCHUS JOTACTEN
= Dy/2 (m).

D,=0,390 m



HMcxoaHble JaHHBIE.

32

Homep | Bumnpomykra | [Ipomsso- | Hackimnag Yrox Koaddu- | EmKocth
BAPHAHTA THTeNb- | IVIOTHOCTB, | €CTECTBEH- | IHEHT | MY4YHOTO
HOCTB, KTAL HOTO TpeHH1 | OyHKepa,
KT/q 0TKOCA, | 0 CTATH KT
rpad
1 Mysa 00 680 37...44 0,7 20
MAaKapOHHaf B/c
2 Myka g0 680 37.44 |07 25
MAaKapOHHaf B/c
3 Myka g 680 37.44 |07 10
MaKapOHHaf B/c
Myka
4 X1ebomexapHas 100 550 46...55 0,7 15
B/C
Myxka
5 X1ebomexapHas 200 550 46...55 0,7 35
B/C
Myka
6 X1ebomexapHas 300 550 46...55 0,7 40
B/C
7 [TmerHna 500 760 25...30 037 50
[Tmernna 1000 760 25...30 0,37 100
9 [TmerHna 1500 760 25...30 037 120
10 Poxs 600 730 26...32 0,37 70
11 Poxb 1100 730 26...32 0,37 110
12 Poxs 2000 730 26...32 0,37 150
13 IIpoco 400 850 27...33 0,34 33
14 [Ipoco 700 850 27...33 0,34 45
15 [Ipoco 900 850 27...33 0,34 55
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Tema Ne 6. Pacuem mapenvuamozo 003amopa colny4ux npooyKmoe

OCHOBHBIM padOYMM OpPraHOM TapeIb4YaTOro Ao3aropa (puc. 1) sBusercsa Bpa-
HIAIOIIASICS Tapesika (JUCK), C KOTOPOro MPOAYKT cOpachiBaeTCsl CKPEOKOM, TOIIMHA
CJIOSI PeTyJIMPYyEeTCs IEPEIBIKHON MAaH)KETOM, HAJETOW Ha BBHIXOAHOU MaTpyooK OyH-
Kepa.

13 !
4 2R
7
Ni—________j
\1
_7##,1—;““' @1 =
Al
2R
2R

Puc.1. Cxema Tapenp4aToro 1o3aropa:
1 - Tapenka; 2 - MaHXeTa; 3 - cKpeOoK; 4 - OyHKEp; 5 — BOPOIINUTEb;
R — pagnyc manxketsl; R1 — HanOonbunid paanyc BpalieHUs! YaCTHILIbL;
R2— nanbonpmuii pagnyc Tapenky; h— BbicoTa mobeMa MaHKEThl HaJl TAPEIKON

W cX0THBIMU JTaHHBIMU ISl pacyeTa sIBJISIOTCS:

1. IIpousBoauTensHOCTh — perynaupyemast ot 0 go 1000 kr/4 (cM. BapuaHT),

2. Ipoaykrt (cM. BapuaHT). CTpyKTYpHO-MEXAaHMUYECKHE CBOMCTBA MPOIYKTa
onpeaensieM o Tadnuile (CM. BAPUAHT)

3. EMkocTh OyHKepa (CM. BapUaHT).

[Tpon3BOAUTENIBHOCTE A03aTOPAa MOKHO PETYJIHMPOBATH W3MEHEHUEM YACTOTHI
BpallleHUs] TapesKu, JTUO0 U3MEHEHHEM h BBICOTHI MOAbEMa MAHKEThl HAJl TAPEIIKOH,
IpU MOMOILM BUHTOBOIO MEXaHU3Ma. B Hamiem ciiydyae mpuUMeHsieM BTOpOH criocod
PEryJIupOBaHMs MPOU3BOIUTEIBHOCTH TAPEIBYATOIO J03aTOPA.

KoHcTpykTuBHO 33amaemcs BbICOTOM h (M) moabemMa MaHXeThl JJ11 MaKCUMallb-
HOM MPOU3BOJIUTEILHOCTH U paarycoM R (M) MaHXeTbl, COOTBETCTBEHHO:

h=20mMMm=0,02Mm R =85mMm=0,085 m.
OnpenensgeM pabouyro n, (MAH 1) 4acTOTy BpallleHHs TapelKu 1o popMyJie:
n, = Q 8P :
: s | h
1000-60-7-h"-| R+ ——
\ 2-1g9,
rae  h — BeIcOTa MoIbeMa MAHXKEThI HAJI TApeIKOW (JMCKOM), M; N — YacToTa Bpa-

IIEHUs Tapesku, MUH —1; R — paguyc MaHXeThl, M; (1 — Yyroj €CTECTBEHHOI'O OTKOCA
OPOJYKTa B ABUKEHUU.
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MakcuMabHyI0 4aCTOTY BPAIIECHHUS TAPEIKU N (MHH ) OIIpEAeseM

- f

n=30 [———

‘Vl R+ h.

g
Pabouas gacToTa BpalieHus TapeIKu J0DKHA OBITh MEHBIIIE MAKCUMAaTBLHOM.
Haubonwimuit paguyc BpamieHus yactuibl R1 (M) onpeaensieM o dhopmyiie:

h
R=R+—.
g9
MaxkcumanbHbIi paguyc Tapenku R2 (M) onpeaensiem no hopmyie:
R, =R +A.

rae A - KOHCTPYKTHBHBIN 3amac, M (IpUHUMaeM KOHCTPYKTHBHBIH 3armac
A=7,713 mm).

PaccTostnue Mexay HEHTPOM TSKECTH PaIMAIbBHOTO CEYSHHUs KOJIbIa U OCBIO
BpaIeHus, IPH MaKCUMaJIbLHOM MPON3BOIUTEIIHFHOCTH, OTIpEICsieM 0 popMyIie:

RO:R‘FL

- .
3-1g¢
[T10omaas MONEPEYHOro CedeHHs Kolbla copackiBaeMoro mpoxaykra Fo (m?)
IPY MaKCUMaJIbHOM MPOU3BOIUTEILHOCTH J103aTOpa ONpeieNsieTcs no ¢hopmysie

h’
F=—.
2-1gg
CxopocTh JBUKEHUSI MaTepuaia, coOpachlBaeMoro ¢ tapeiku Vo (m/c), ompe-
nensieM 1o hopmyiie:
V 2-7-R, -n

’ 60
®opmy OyHkepa (puc. 2) BHIOMpaeM B BUE NEPEBEPHYTOTO YCEUYEHHOTO KOHY-
ca C yIJIOM HakJIOHa 00pa3yIolei, Al JIyYIlero CChIMaHus o > ¢o, TO €CTh OOJbIIE
yTIJla €CTECTBEHHOTO OTKOCA.

2R,
|
|
| -
| o
| \

2R <

Puc. 2. Buemnuii Buj OyHkepa
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O6neM OyHkepa V (M3) onpenesnseM U3 BhIPaKCHUS:

I;,r — Q_’m’
Py

riae y - ko duumeHT 3anoiHeHus OyHkepa, npuaumaem y =0,8.
['eomeTprueckue pazmepbl OyHKepa onpezensieM 1o Gopmyie:

- ] ] ;r * .H
V=(R; +R +R,-R ) ——.
. (1)
rie R4 — pagnyc BepXHEro OCHOBaHHS yCE€YEHHOro KoHyca, M; R3 — paguyc Hux-
HETO OCHOBAHHA yCCUCHHOI'O KOHYCA, M, H — BrICcOTaA YCCUCHHOT'O KOHYCa, M; MOXHO

npezcrasuth kak H =t960- (R4 — R3).

Otcrona:
7-(R,+R,) tga

-
B

Panuyc HUKHEro OCHOBaHMsI yCEYEHHOro KoHyca R3 BeiOMpaeM meHsble pa-
auyca MaHXeTsl R, 4To0Bl MaH)XeTa Morjia CBOOOJHO MEpEeMEeNaThbCs M0 MIIUHIPY
HUKHETO OCHOBAHHUSI yCEUEHHOTo KoHyca, npuHuMaem: R3 =80 mm = 0,08 m. Ilox-
CTaBJIsieM M3BECTHBIC 3HaUeHUs B popmyiy (1) u pemraeM JaHHOE YpaBHEHHUE OTHO-
cutenbHO R4:

V=(R,+R +R,-R)

) 3.14-(R, —0.08)-1g60 :

-

3
OnpenenuM nyTh NepeMeNIeHUs MaTepuania mno tapeike L (M) U3 TpeyrojibHU-

ka ABC, npuHuMaeM KOHCTPYKTHBHO yroi ycTaHoBKH ckpeOka 3 = 30°. Cxema me-
peMelIeH s MaTepraia Mo Tapeke MpeIcTaBlIeHa Ha puc. 3.

V =(R}+0.08 +R,-0.08

\ ckpedok Mmapenka

Puc. 3. Cxema nepemenieHus MaTepraa 1o Tapeike:
L — myTh mepemernieHus MmaTepuana; § - yrojl yCTaHOBKU CKpeOKa OTHOCHUTEIb-
HO TJTOCKOCTHU CEYCHHMSI KOJIbIIa MaTeprasa
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N3 tpeyronsauka ABC onpenenum nyTh nepeMelleHrs MaTeprana o Tapeike

L~AC=AB-cosff=(R,—R)-cos
Cuny Tpenust P, Bo3HUKaIOIIYIO MPU JBMKCHUH MaTepuaia Mo Tapeske, onpe-

aenseM 1o Gopmyiie, IpU CIEAYIONIUX NaHHBIX: MyTh MepeMeleHusT MaTtepuana L
=0,0563 M; ko3 dureHT TpeHuss Matepuana o Tapenky f=0,7;
P-F, L pgf.
rie L — myTe mepemereHus mMatepuaia, M; p —HACBITHAs TUIOTHOCTh MaTepuala,
kr/M3; f — koo uIHMEenT TpeHns MaTepuana o TapesKys;
MorttHOCTh TOTPEOHYIO ISl TPEOAOICHHS COMPOTUBIICHUSI OT TPEHHSI MaTEPH-

ana o tapenky N1 (kBt), onpenensem no dopmyine (35), UCnonb3ysi paHee paccuu-
TaHHbIe mapameTpsl P u Vo:

AL
102

1
rae P — cuna TpeHus, BO3HUKaOIas Ipy JBMKEHUH MaTepuaia 1o tapeike, H;
V0 — CKOpOCTh IBUKEHUS MaTepuaa, COpachblBA€MOI0 C TAPEJIKH, M/C.
MouHocTh A1 mpuBOoJa TapenbuyaToro goszaropa N (kBt) ompenensem no
dbopmyie, 3Has MOIIHOCTH N1, YToJl yCTAaHOBKHU CKpeOka 3 u mpuHuMas KodpUIreHt
TpeHusi Marepuaia o ckpebok f2 = 0,65, ko3 PUUUEHT, yUUTHIBAIOIINNA IPYTUE BPEI-
Hble conporuBienus k = 2,0.

N=N,-(1+ f, -cos B)-k. 2)

rae [ — yros ycTaHOBKH CKpeOKa OTHOCUTENBHO TUIOCKOCTH CEUEHUs KOJIblla MaTe-
puana, rpajn; f — koapdunuent Tpenus marepuana o ckpebok; k — koaddunuenrt,
YYUTHIBAIOIINK pyTue Bpeanbie conpotuieHus (k=1.5...2.0).

MouHocTts 11 npusoja Bopowuntenst N (kBt) onpenensem no popmyie:

. .
N,=: ko b (R —#").
408
riae Z — 4ucio jgomnacte, mr; k2 — koagduuuent conpotusiaeHus; h — Beicora no-
IIaCTH, M; O — YIJI0Bas CKOPOCTh BOpommuTens, ¢ *; R1 — Hapy »HbIH pagdyc Bpale-
HUS JIONAacTel, M; rl — BHyTpeHHUN paauyc BpalleHUs JONacTen, M.

[IpuHuMasi, 4TO: TaKk Kak MPAKTUYECKHU JOMACTH TpamneleuiaibHble, TO IJIS
yI00CTBa pacyeTa 3aMEHSIEM WX MJIOCKUMU JIOTACTSIMU, YHCJIO YCIOBHBIX JIONACTEH Z
= 2 mrt.; K03hOUIIMEHT CONMPOTUBIEHUS IS poaykra ko = 5000; BeicoTa monact h
= 0,04 M; yrnoBas CKOpOCTb BOPOLIUTENS

o=m-n,/30

HapyxHbiii paguyc Bpaienusi jgonacteid Ry = 0,25 m; BHyTpeHHUH paauyc
BpaIllEHHs JIOMACTEN paBeH MOJOBUHE AUAMETpa Baja, Ha KOTOPOM KECTKO KPEMsATCs
Tapesaka U BOpOIIUTENb, npuHuMaeMm r = 0,02 m.

OO01mast MOIITHOCTH Ha BaJTy TapeibuaToro gozatopa Ni (kBt) onpenensercs mo
dopmyne Ny =N+ Np.
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No [IpousBoau- | Haceimuas VYron Koaddu- | EmxocTs
Ba_ Bun npoykra | TENbHOCTb, | IJIOTHOCTH, | ECTECTBEHHOI'O | IIUEHT | OyHKepa,
P KI/4 Kr/M3 OTKOCAQ, TPajl. | TpPEeHHs KT
Myxka
1 | xnebomekapHas, 450 550 46...55 0,7 45
B/C
Myxka
2 | xmebonekapHas, 350 550 46...55 0,7 35
B/C
Myxka
3 | xaeborekapHasl, 150 550 46...55 0,7 30
B/C
Myxka
4 | xnebomnekapHasi, 550 550 46...55 0,7 55
B/C
Myxka
5 600 675 37...40 0,65 70
MSICOKOCTHaAs
6 Mya 500 675 37...40 0,65 50
MACOKOCTHaAs
7 Myza 400 675 37...40 0,65 45
MACOKOCTHaAs1
8 Myxa 700 675 37...40 0,65 90
MSICOKOCTHaAs
g | Kopmosoi 180 950 40...50 0,9 30
MCJI
19 | Kopmosoid 230 950 40...50 0,9 40
MCEJI
11 | Kopmosoid 380 950 40...50 0,9 35
MCEJI
12 KOI;Me‘J’IBO“ 430 950 40...50 0,9 50
13 Otpy6u 750 300 70...75 0,8 80
14 Otpy6n 650 300 70...75 0,8 65
15 Otpy6u 550 300 70...75 08 60
1 | Ilosapemmas 400 1400 40...50 0,52 40
COJIb
17 | 1losapenmas 600 1400 40...50 0,52 55
COJIb
1g | 1losapennas 800 1400 40...50 0,52 85

COJIb
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