2.8 PacueTr OCHOBHBIX NapaMeTPOB MUJIHHIAPUIECKOT0
Tpuepa

HEJb PABOTBHL. O3HAKOMUTBCS C pa3AeICHUEM CEMSH I10
JUTMHE U METOJMKOMN pacueTa OCHOBHBIX IMapaMEeTPOB IIUINH/I-
PHUYECKOTO TPHUEPA.

OBOPYJIOBAHUE. [ padrueckas yacTb paOOThI BBITTOTHSACTCS
Ha MWJIJTUMETpPOBOM Oymare ¢popmarta A4 B macmirade 1:3.

COJIEP)KAHUE PABOTBI

- U3YYUTh OCHOBHBIC MOJIOKEHUS TEOPUM ITUITUHAPUIECKO-
ro Tpuepa.

- ONPENICINTD TPAHUILIbI 30HBI BBIMAJAEHUSI KOPOTKUX Yac-
THII.

- OINPENICIUTH OCHOBHBIE Pa3Mephbl TPUEPHOTO IIUIIUHIPA.

- paccuuTaTh pAlMOHAIIBHOE PACIIOI0XKEHUE Keno0a Tpue-
pa.

- BCE PacyeThl BHIIIOJIHUTH B COOTBETCTBUU C BAPUAHTOM
3aJIaHUs, B3SITBIM U3 TaOIUIEI 1.

Taomuia 1 McxoaHble JaHHBIE

Ne Kyusb- IIpomn3s- Conep:xxkanue | /Ina- Yroa
Ba- |Typa BOJAUTED npumecei MeTp o
pu- TeJIb- B cMecu b, %0 | iveek rpa.
aHTa HOCTh JUIMHHBIX | KopoT- | d, MM
Tpuepa KHX
Q, Kr/4
1 [Mmenuna 750 8 - 8,5 -30
2 Poxb 600 10 - 10 -35
3 | OBec 550 - 9 8,9 -40
4
IMmenuna 500 - 10 10 40
S5 | dumenp 450 6 - 11,2 | -45




OCHOBHBIE TEOPETUYECKHME ITOJIOKEHUA
I[J'IH pa3acCICHUA CCMSH 110 JJIMHC CIYXXKUT HUJIMHAPHUYIC-

CKUU TPHUED - BPAIAIOLINNCSA CTAJIbHOM [UWIUHIP C TYeUKaMU
BHYTpU. MenKue u KOPOTKHUE 3€PHA MTOJTHOCTHIO TTOTPYKAKOTCS B
SAYEUKU, JJIMHHBIE YACTUYHO, IPU ITOBOPOTE MIJIMHJPA UX STYEEK
CHayaJjia BbINAJAI0T JNIMHHBIEC 3€pHA, KOPOTKHUE BBIMNAJAIOT M03-
e, IIOCIIE, TIOCIIE NOABEMA U TIOBOPOTA AYEUKU C 3€pHOM. Ta-
KM 00pa3oM, IPUHIIUI pa3eieHUs 3€PEH T10 JJIMHE 3aKII0ua-
€TCsl B TOM, YTO IIPY MOBOPOTE [UIMHAPA JJTUHHBIE 3€PHA BbI-
MaIat0T U3 STYEEK PAHBIIE, YEM KOPOTKHE.

Tpuep s BbIICTCHUSI KOPOTKUX MPUMECEH (KYKOJIbHBIN)
CHa0KE€H MEJIKUMHU sTYeUKaMu (pUCYHOK ) JI1 BhIACIEHUS
JUTMHHBIX TIpUMecer (OBCIOKHBIN) - KpyMHBIMU (pUCYyHOK 1). B
SAYEMKY OBCIOKHOTO TpHUEpA 3aMagar0T CEMEHa OCHOBHOMW KYJIb-
TYpPbl, KYKOJIBHOTO — KOPOTKHE IPUMECH.

[Ipu BpaleHn KyKOJIbHOTO [UIMHAPA MEJIKAE ITPUMECH O/
HHUMAIOTCS BBIIIEC Kpasi HEMOJABUAKHOIO )Ke100a ¥ BBINTAIAI0T U3
SYEEK B )Ke100, U3 KOTOPOro yaanstoTcs mHekoMm. CemeHa oc-
HOBHOM KYyJbTYPBI IEPEMEIIAIOTCS IO JHY [IUINHAPA K BBIXOMY.
OBCIOXKHBIN TWJIHHAP 3a0pachlBA€T CEMEHA OCHOBHOW KYJIBTYPBI
B JK€JI00, a JIJTMHHBIC TPUMECH CXOASAT MO JHY HMJIMHIPA.
TpuepHble HWIMHPHI YCTAHABIUBAIOT B CJIOKHBIX 3€PHOOYH-
CTUTEIBHBIX MAIIMHAX, 3€PHOOYMCTUTEIIBHBIX arperarax u KOM-
rekcax. KOMIIEKTBI TPUEPHBIX HWJIMHAPOB BBIITY CKAIOTCS B
BHJIC JTOTIOJIHUTEIILHOTO 000pY1I0BaHUS C TYCHKAMHU JUAMETPOM
6,3; 8,51 11,2 MM 11 COpTUPOBAHUS 3€PHOBBIX KYJIbTYp U 1,8;
2,8: 1 3,5 MM 1715 BBIJCICHUS MEJIKUX CEMSH.



Pucynok 1 Cxema padoTbl KYKOJBbHOT0 (2) M 0BCIO:KHOTO (0) TpUEp-
HBIX HMJIUHIAPOB;
1 — sideMcTHIH HMJIHHAP; 2 — JI0TOK; 3 — IIHEK.

OcCHOBHOM paboyel 4acThI0 TpUEPA SABISETCS STUCUCTAs
MTOBEPXHOCTh, KOTOPASI MOXKET UMETh PA3JIMYHOE KOHCTPYKTHUB-
HOE pElICHHUE.

B unnmHapuyeckux Tpuepax SYEUKU pactoararoTcs Ha
BHYTPEHHEMN MOBEpXHOCTU nuiuHApa. [llnupokoe pacnpocrpane-
HUE B CEJIBCKOM XO3SMCTBE MOMYYWITA UJIUHAPUYECKHUE TPUEPHI
C BHYTPEHHEN SIMEUCTON MOBEPXHOCTHIO, 0OPAa30BAHHOM IITaAM-
OBKOW WK (hpe3epOBaHUEM (CBEPIICHHEM).

OCHOBHBIMY MapaMETPaMH HWJIMHIPUYECKON SYEUCTOU
MOBEPXHOCTH, OMPEAECISIONIMMH €r0 MPOMYCKHYI CIIOCOOHOCTb,
ABJISIFOTCA TMAaMETP LIWJIMHIpPA, €ro JJIMHA, pa3Mepsl U popma
YEEK, a TAKXKE CKOPOCTh BpallleHHs W1 0000IIAIOIIHI TTOKa3a-
TeJIb KHHEMAaTUYECKOT0 pEXNMa

K=""¢ (1)

rge  (— yCKOpPEHHEe CBOOOIHOrO MageHus, M/,
@ — yTJIOBasi CKOPOCTh, Paji/c;

R — pagnyc nunuHapa, M.



S4eliKu CTATBHBIX OTEYECTBEHHBIX TPUEPHBIX UJIMHAPOB
UMEIOT B HACTOSIIEE BpeMs €IMHYI0 KOBIIIEOOpa3HyO (hopMmy.
Pabounm pazmMepoM SUEUKH SBISIETCS TUAMETP, KOTOPBIM MOA-
OupaeTcs o BapUaIllMOHHBIM KPUBBIM pacpeAeICHUS JJINHBI
KOMIIOHEHTOB pa3eiisieMoi cmecu. Bee ocTanbHbIe TapaMeTphl
sYerKu, onpeaestomue ee Gopmy, Noa0UpaeTcs B 3aBUCUMO-
CTA OT HOMHHAJIBHOTO pa3Mepa sUEHKHU.

dopma 1 pa3Mephl MITAMIIOBAHHBIX STYEEK, a TAKKE B3aUM-
HOE PACITOJIOKECHUE U TOJIIIMHA JINCTOB JJISl IHJIMHPOB MIPETY -
cmotpensl 'OCT 9331 — 60.

OPhexTUBHOCTH PadOTHI AYCUCTHIX CEMAPUPYIOIIUX MO-
BEPXHOCTEU B 3HAUUTEIIBHON CTEIIEHU 3aBUCHUT OT YaCTOThI pa3-
MEIIECHUS sTY€EK. XapaKTEPUCTUKON YaCTOTHI PACIIOIO0KECHUS
AYEEK HA MOBEPXHOCTU UIMHJPA SBISIETCSA KOJIUYECTBO AYEEK
Ha eAUHUIE €€ Tomaan. K pa3zMeneHuto sueek npeabaBIIsatOT-
Csl T€ JK€ TPEOOBaHMS, YTO U K pa3MEIIICHHUIO OTBEPCTHUH B pe-
meTtkax. HanboJsiee parmoHagibHBIM OKa3bIBAETCS IIIAXMATHOE
PAaCMOJIOKEHUE AYEECK U MPU TOM TaKOE, KOTJa Kax/as ssuyerka
pacnoJiaraeTcs B IEHTPE MPABUIBHOTO IIECTUYTOJbHUKA, B
BEPIIMHAX KOTOPOrO HAXOSITCA EHTPhI CMEXKHBIX SYEEK KOJIH-
4eCTBO sTUeeK Ha 1 M° IOBEPXHOCTH LIWIMHAPA MOXKET ObITh OII-
peliesieHo 110 GpopmyJie

2-10°
NS @

rac t — mar pasMCIICHUA AYCCK, MM.

JIIIs1 UMTMHAPUYECKUX TPUEPOB PEKOMEHTYETCS

t=0,6+172-d, (3)

MOPSIIOK BBITIOJIHEHUSI PABOTHI
-ITokazarenb KHHEMaTHYECKOI0 pekruMa pabOThHI TpHepa

omnpeensiercs mo gopmyse



_sin(p, - Ap)

K= COSAp (4)

rae A = 45° npu pacueTax yribl TPEHUS CEMSH O BHYTPEH-
HIOIO IIOBEPXHOCTH TPUEPA MIPUHUMAIOT Pmin = 1°; @max = 46°;

[» — yroJl BepXHel rpaHUIlbl 30HbBI BBIMAJACHUS CEMSH,
MIOMAaBIINX B STYCUKHU.

-Yroa B, onpeaensiercs U3 ypaBHEHUs
C0S2f3, + sin2f, + cos (B, — ap) =0, (5)

KOTOpPOE yA00HO peliaTh UCTIONB3Ys rpad)ukoM 3aBUCUMOCTHU
yriia @, OT yria f, (pUCyHOK 2).

[lo naHHOMY 3HAYEHUIO yIJia Ay OMPEACISIOT BETUUUHY
yria f.

[ToncraBuB 3HaueHue yriaa £, B popmyiy (5), onpeaensi-
10T Beninuuny K.

-¥Yroxa 1 HKHEH TpaHUIlbl 30HbI BBITIAJICHUS CEMSH, T10-
MaBIINX B STYCHKHU TpUEPA, ONPEIETICTCS 10 YPaBHEHUIO

1 = arccosink. (6)

PucyHnok 2 K pacyery OCHOBHBIX HapaMETPOB LUIIMHIPUIECKOTO
Tpuepa



- [Ton6op nnuubl L 1 paanyca TpuepHOTro MUIWHAPA MPO-
W3BOJIST T10 BBIPAKECHUIO

: Qo 10
L™ R= .y .¢°. /K¢’ (7)

re Qyop — COAEPKAHUE KOPOTKUX YACTULl B UCXOHOM MaTepHa-
e, Kr/d4;

V — KOJIMYECTBO staeek Ha | M IIOBEPXHOCTH TPHUEPHOTO
HWINHIPA;

d — quameTp SYEHKH, MM;

¢ — Ko3(phULMEHT, 3aBUCAIINN OT YCIOBUM pabOTHI U OT
3€pHOBOr0 MaTepuaia U OnpeAcsIolINil CTeNeHb NCI0Ib30Ba-
HUS Y CTEIICHb HAIIOJHECHUS STYE€EK KOPOTKUMM YaCTUIIAMU; IIPU
BBIJICJICHUM JJIMHHBIX TPUMECEH ¢ = 2,5:102 M2 IIpY BBIJETIC-
HUM TIpUMECEH ¢ = 1,0::107 M :

y — 00bEMHBIM BEC CMECH, 3aXBaThIBAEMOM SUCHKaMU,
IUI KYKOJIA M IPYTUX MEJIKUX npumecen y = 630...690 Kr/M;
IUIS STAMEHSI, TIIIEHUIIBI, p>ku, oBca y = 710...760 KI/M;

K — mokazaTesib KWHEMaTHYECKOTO PEXKHUMa;

g — YCKOpeHHEe CBOOOHOTO MaACHUSI.
[Ipu 3agaHHON TPOM3BOAUTEIBHOCTH Tpuepa Q U MPOIEHTHOM
COZEPKAaHUU KOPOTKHX WJIM JJTMHHBIX YaCTUI] B OCHOBHOM KYJIb-
Type 3Ha4€HUE Qxop ONPEICIIUTCA TAK

b Q
op,_
Geor = 1700 3600 (8)

rae  Dyop — MPOLIEHTHOE COMIEPIKaHUE TEX YACTHULI, KOTOPbIE
BBIOUPAIOTCS STUSHKAMU 13 UCXOJHOI0 MaTepuania.



KonndecTBo s4eek v Ha MOBEPXHOCTH | M’ 3aBUCHT OT
auameTpa syeek d ¥ BeTUIMHBI IEPEMBIYCK 2::M MEXKIY IBYMS
CMEXXHBIMU SYEUKAMH.

2 10
V=3 (d+2-m)? 9)

BennunHa nepeMbIuKd ISl TPUEPOB U3 TUHKOBBIX JIMCTOB
paBHa

2-m=0,8"d, (10)

OOBIYHO pagnyCcoOM TPUEPHOTO HIIIMHApPA 3aAat0Tca R =
0,3 M (U151 CYIIECTBYIOIIMX MAIIIMH) U ONPEACIAIOT JJIMHY 1H-
nvuHapa L.

- HacToTa TpuepHOTO HWJIUHIpPA PaBHA

30. /K-g
n= 1 R '

- OnpeneneHne KOOpANHAT TOYEK TPACKTOPHOU MOJIETA
CEMSH MOCJIE BBIMAJICHUS U3 STYEEK.

BepxHss 1 HUXKHSS TPACKTOPUU MOJIETA CEMSH BIOJIHE
OIpEeNeIIIIOTCS TpeMs ToukamH a; b; C.

JI714 HU>KHEN TPpaeKTOpUHU

Aa :%.Sin 2[31

Y, - K-R oS, (11)
k 2

Y, =2-X,

Y,=0 (12)



X, = Ksin (K cos A, +\/K2C032ﬂ1 +2Ksin B,
Y. = Rsin 4, (13)

[Tonw3ysich TeMHu ke (opMyJIaMu BEIYUCIISIOT KOOPANHA-
THI TOUCK a'; D'; C' BepXHel TpaeKTOpHUH 1oJieTa ceMsiH. B aTom
CJIydyae BMECTO yTJia /1 HY>KHO IMOJICTABJISATh 3HAUEHUE yTIIIa 7.
- Ilo BBIUMCIIEHHBIM KOOPAMHATAM BHIUEPUHUBAIOT TPACKTO-
pUU TOJIeTa CeMSH U oA0upatoT Gopmy kenoda U ero parmo-
HaJIbHYIO YCTAaHOBKY JIJIsI TpueMa CeMsiH (PUCYHOK 2).

COJIEP)KAHUE OTYETA
OTtuet opopmisieTcss B COOTBETCTBUHU C MPUHSATHIM TOPS/I-

KoM pacdeta. [Ipu 3ToM J0IDKEH cofepKaTh BCE DJIEMEHTHI pac-
yeTa, rpadMKU M PUCYHKHU. B 3aKiIi0odueHnn T0IKeH ObITh CACIaH
BBIBOJI 10 padoTe.



