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CTEH/BI JAJS HATYPHBIX DKCNIEPUMEHTAJIbHBIX UCCJIEJJOBAHUM
PEXKUMOB PABOTHI BYPOIIHEKOBbBIX MAHIUH
C BAPABAHHBIMHU PACIUUPUTEJIAMU

Ilenslo mpoBenenus mnabopa-
TOPHBIX HCCIEJOBAHUI SABIAIOCH
OTIpeiCIICHHE panoHaIbHBIX
KHHEMAaTHYeCKUX M  PEKHUMHBIX
napamerpoB paborel  OapadbaH-
HBIX pacmupuTeneil s  obdec-
neyeHus: A¢PGEeKTUBHOH morpys-
KW  yBIQKHEHHBIX  MPOJYKTOB
pazpyuieHHs B IIHEKOBBIH Oypo-
BOI cTaB.

JInsg  MOCTHIKEHHWs] TOCTaB-

JIGHHOH e pelajIuch cle-
AYIOUIHE 3a1a4u:
= OnpeaciieHue BIIMSAHHA

BJIAYKHOCTH IPOAYKTOB paspy-
mieHuda, aguamMeTpa #W 4acTOThl
BpalllCHUsT  PaCLIMpPUTENs  Ha
KPYTALIUH MOMEHT U TOTpYy-
304YHYI0 CIIOCOOHOCTE;

= YCTAHOBJICHHC BJIHAHHA
BIIAXKHOCTH TIPOJYKTOB paspy-

HIEHUS Ha BeJIWYHHY MHWHH-
MajpHOro koddduumenta 3a-
NOMHEHHS  PacIIUpHTENs U

npu3adoiiHOH Kamepel [UIs Ha-
Hana MOTPY3KH IMPH PasIHYHBIX
4acTOTax BPaLIEHUA;

- OLEHKA BIHMAHUA YBJIAK-
HCHHA IPONYKTOB pa3pyLICHHA
pasIMYHbIX THUIIOB Ha [I0Ka3a-
Tenu paboThl pacHIMpPHUTENEH.

OCHOBHBIM THIIOM HPOJYK-
TOB pa3pylIeHHs, HCHONb30BaH-
HEIX [PH TOPOBEJEHUM  nabopa-

(k2

TOPHBIX  HcclenoBaHui, Obula
[IMHA. DTO CBA3AHO C TEM, YTO
B OMNpEJICICHHOM  JHamna3oHe
BJIIAJXKHOCTH  IIMHA  o0Onajgaer
Haubonee SAPKO BbIPaXKEHHBIMH
CBOMCTBAMH HaJMIaHus K pado-
YUM TIOBEPXHOCTSIM paclIHpHTe-
N, TPHBOJAINIMMH K TIPUXBATY
HHCTPYMEHTa M aBapuiiHOH CH-
TYaLHH.

B xome wuccnemoBaHHii HC-
[MOJIb30BAIUCh  TAKKE  H3MEIIb-
YeHHBIH yroab U mnecok. OcHOB-
HBbIE XapaKTEePUCTHKH HPOAYKTOB

VCTaHOBJIEHO, 4YTO  BIIaXK-
HOCTb IPOAYKTOB pa3pyIlLeHHs,
4acToTa BpamieHus, Kodhdum-
CHT 3aMoJIHeHHs, [UIMHA 3arpy-
JKEHHOM YacTH, JAMaMeTp W wiar
CIUpadH NIHEKOBOTO OypoBOTO
cTaBa  OKa3plBalOT  OCHOBHOE
BIUSIHHUEC HA TIPOLIECC TPAaHCIOP-
THpoBaHus [1].

Tak Kak €CTeCTBeHHAs
BIQXKHOCTh OYpPHMBIX MAacCHBOB
B OCHOBHOM COOTBETCTBYET HH-

teppary W=10-44%, mnostomy
IIPH  DKCIEPUMEHTE BIAXKHOCTH
Tabnuua 1

XapaKTepHCTUKHU MPOIYKTOB pa3pylIeHH, HCIIOIb30BaHHBIX
TIPU TIPOBEJICHUY UCCIIETOBAHHIMA

HaumeHoBaHne XapakTepUCTHK DAL UPOAVETOB PsHyIICHIA
TJIMHA ECOK yroib
O6nemublii Bec, KH/M® 17,7 16,6 11,7
EctecTBennas BIaxHocTh, % 10 /i 10,4
I'panynomerpuueckuii cocras,%
MpH pa3Mepe HacTul, MM 25 5,12 - 9,94
10 30,1 - 30,7
2 32,5 23,8 2929
MeHee 2 32,28 76,2 30,07
YTon ecTeCTBEHHOI0 0TKOCA, Ipaj. 23 29 35
paspylieHust NpHBEACHbI B Tabm. NPOJAYKTOB  pa3pylLICHUs M3Me-
1, 4TO MO3BOAMIO HCCIEA0BATH Hsinach B mpefenax W=10-50%.
JBYXATAlHYK) TEXHOJIOruw Oy- Heobxonumas BJIAXKHOCTh

P€HHA B OJHHAKOBBIX YCJIIOBHAX.
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Puc. 2. Cmeno oaa umumayuu npu3adotunol kamepsl pactuupumeis oopammnozo xooa

rajacb nyTtem pgo0aBlIeHHA CoO-
OTBETCTBYIOILErO KOJIMYEeCTBa
JKUAKOCTH, TPH 3TOM KOHTPOJb
BIAXKHOCTH TMOJIyYeHHOH cMecH
IPOH3BOJWICA TyTeM oTOopa H
BBICYIIUBAHHA TPOO.

Hcxonsa u3 ycinoBuil mpoBe-
JCHHUs  ONBITOB, K03(durpenr
3aMONTHEHNAsA  pacIIUpUTENs |
npu3abdoHHOH KaMepbl H3MEHsI-
cs MPEUMYIIECTBEHHO B TIpese-
nax y=0-0,4 ¢ marom A y=0,1.
B oraeneHBIX Cchy4asx, B OCHOB-
HOM JUIi MCCIEJOBAaHHA I[I0Ipy3-
KM CcMecei, HaXoAsIuxcs B
TEKY4eM COCTOSHHH, K03(duim-
CHT 3aloJIHCHHS JOCTHTal 3Ha-
yenus y=0,5.

C y4yeToM OmbITa MPEABIAY-
IUX HCCIEAOBAHHUH  JUana3oH
H3MCHEHHS 4YaCTOThI BPAIICHHA
pacluMpHuTens NpUHUMAICA B
npenenax n=21-53 mun™ .

Jna nposenenus nabopa-
TOPHBIX HCCJIEJOBAaHUH Ha Ka-
denpe TrOpHBIX MaIIHH H KOM-
miaekcoB Ky3sI'TY Obut paspabo-
TaH W M3TOTOBJCH CHEIHANbHBIH
ctenn (puc.l).

OH cocTtouT U3 OYpOIIHEKO-
BOH MAamMHbl 1, BBINOJTHEHHOMH
Ha OcCHOBe OypoBOro CTaHKa
BI'A-2, u rpynToBOro Gnoka 2,
YCTAHOBIEHHBIX Ha oO0mel pame
3, a take Oaka 4 ¢ TpyOompo-
BojoM 5. IlpuBoj OyporurHeko-
BOM MalIMHBI BKJIIOYAET JJIEK-

TPOABHTaTE€db 6  MOIIHOCTBIO
N=30 kBT ¢ 4acTOTOI0 BpalICHHUS
n= 980 mun"' u penyktop 7, GbI-
CTPOXOJHBIH Bal KOTOPOTO IIpH-
BOJWTCS BO BpAIIGHHE OT 3JEK-
TPOABHTATENS MOCPEICTBOM
uenHoit mepenauu 8. K Oyposo-
My 3aMKy 9 cTaHKa NpHCOEIH-
HEHa CeKUUS LIHEeKOBOro Oypo-
Boro crtaBa 10 ¢ amamerpom
mHeka 0,48 M, pa3MmeleHHoro B
TpyObe 11. Ha 3aboiinoM KoHLe
TpyOBl CMOHTHPOBAH OMOpPHBIH
MOAIIMIHUKOBEIA  y3en 12, Ha
Bally  KOTOPOrO  YCTaHOBJIEH
pacuimpuTenh 00paTHOTO —X0ja
13 ¢ mnpuUENHBIM YCTPOHCTBOM
14 u orpaxkpgaromeil creHkoit 15.
OceBoe mepeMelleHHe HWHCTPY-
MEHTA OCYIIECTBISIETCS MOCPE/-
CTBOM THJPOCHCTEMBI OYpoOBOTrO
CTaHKa, a YCHJIHE MOJa4l pery-
JIMPYETCs  HACTPOMKOH  mpeno-
XPaHHTEIBHOTO KJalaHa B Ipe-
nexax ot 0 mo 50 xH.

Yacrota BpalieHusi HHCTPY-
MEHTa pEeryJIHpoBajach CTyIeH-
4ato mnyTteM moadopa CMEHHBIX
3BE30YEK IIeTHOH mepefayn ¢
HE0OXOAUMBIM nepeaTOYHbIM
OTHOIICHUEM U NIpHHHMANA
caenyiomue 3Hadenus n=21; 31;
41; 53 mun,

JAna  uccnenoBanust mpoLec-
ca B3aMMOJICHCTBHA pacHIMpHUTeE-
A ¢ YBIaKHEHHBIMH HPOIYKTa-
MH pa3pylieHus 1a00paTOpHBIH

cTeHx Obln 00OpyIOBaH Kame-
poit (puc.2), MMUTHUPYIOLIEH
PACUIUPEHHYIO CKBaXKHHY.

JUis  UMHTAUUH  TPUEMHOTO
JIOTKA HCIIOJIB30BAJICS BEIABHIKHOI
KOkKyX 1, 3akpenyieHHbI U mepe-
MeIlawILKKCcs 10 HAPaBISIILIHM
2, nuametpoM 0.54 M ¢ OKHOM B
Bepxuedd wactu. OkHo oOopylo-
BAHO UMJIMHIPUYECKON KpPBILIKOM
3. 3anonHeHue pacutupurens 4 u
Kamepbl 5 MPOM3BOAMIOCE M0
LEHTPATBHOMY YTy CErMeHTa ¢
MOMOIIBIO YTIIOMEPHOTO JHCKa 6.

H3mepeHue 1pPOU3BOIUTEIND-
Hoctu Q oCyHIECTBISUIOCH MMy-
T€M BpeMEHHOro (At) OTKphIBa-
HHA OKHA BBIABMKHOTO KOKyXa
B YCTAHOBHBLIEMCH  PEKHME,
B3BCIIMBAHUA MOPLHUH MPOIYK-
TOB paspyllieHHs], Pasrpy3uBIIEH-
ca B Jorok Q, ¥ moacuera 1o

(opmyne:
Q = Q/At, kr/c (1)
KoHCcTpyKiMs — cTeHaa To-
3BOJSIET  O0ECHEYHTh  TOYHOE

3aJaHHC W HU3MEPCHHE IlapaMeT-
POB, a4 TarKKEC BU3YAJIbHO Ha-
010 1aTh NpoUeCChl B3aUMOICH-
CTBHUSL pPacCHIMPHUTEIIsT € YBJIaK-

HEHHBIMH  MPOAYKTAMH  paspy-
LIEHUS.

Tpu mnpoeenenun nabopa-
TOPHBIX HCCJICIOBAHUH HCIIOb-
30BaJUCh  pacuiupuTenu  Oapa-
Oannoro Tuma. [Jna  wu3yuyeHus

BJIIMAHUA OUaMETpa HHCTPYMCHTA
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Ha TIOKa3aTelu I[polecca B3au-
MOJEHCTBHA C YBIAKHEHHBIMH
MPOAYKTAMH pa3pylIeHHd ObLIN
NPUMEHEHbl  PacHIMPHTENH  C
O/INHAKOBBIMH napamMeTpamu
BHyTpeHHero paguyca R, =0,265
M u mwmpussl 1, = 0,25 M, pas-
JUYHBIX  auametpoB @ 0,82
1,02; 1,22 M.

B xoae sxcnepuMeHTaIbHBIX
HCCIIEZIOBAaHHH TaKkKe H3Mepd-
JMCh M (PMKCHPOBAJMCH  Clie-
JYIOIIHE MapaMeTpbl: KPYTSIuH
MOMEHT, OceBas peaklus, yCH-
JIie MepeMeIleHHs MNPULEMHOro
npucnocoONIeHus, 4actota Bpa-
HICHUS W YTON  OTKJIIOHEHHS
NPOJAYKTOB pa3zpylICHHs B pac-
LIUpHUTEE.

M3mepenne kpyTsmero Mo-
MEHTa M OCEBOI0 YCHIHA Ha
By pACIIHPUTENS OCYIIECTBIIS-
JIOCh TEH30METPHYECKHM CIOCO-
60M C MOMOIIBIO JaTyHKa 3a-
OoiiHbIX ~ mapameTpoB. YacrtoTa
BpallICHUsT HM3MEpsIach € MOMO-
HIBI0 TaxoreHepaTopa IOCTOSH-
HOTO TOKa, pa3MElIeHHOro  Ha
MOALIMIHUKOBOKH omope 12 ( cwm.
puc. 1). B uens TaxoreHeparopa
BKIIIOUEH KOHTAKTHBIH MpepbIBa-
Telb, 3aKPETUICHHBIH Ha TpaBep-
ce OypoBoro cranka. [lnga nona-

YM IUTAaHUS M CHATHA CHUIHAla
C TEH30JaTYHKOB, Pa3MELIEHHbIX
Ha BpallaioIleMcs Baly, IpuUMe-
HEHO TOKOCBEMHOE YCTPOHCTBO
HIETOYHOrO THIA.

Yron OTKJIOHEHHS MPOAYK-
TOB  pa3spyLICHHsA, HaXOMSAIIUXCS
B Oapabane Q, m B Kamepe Q,,
OTIPEJIeISTNCE  BH3YalNbHO C MO-
MOIIBI YIJIOMEPHOIO JUCKA C
uenoit enenus S°.

JAns usmepenus momeHta M,
MPOH3BOAKIOCH 3amnoJHeHHe
NPOAYKTAMH pa3pylleHHs Kame-
PBL, IPH 3TOM JIOTOK € 3aKphbl-
TBIM OKHOM ObII 3aJBHHYT B
HE3arpyKCHHBIH paclIMpUTEnb U
NPEensITCTROBANl TMONa/IaHuI0  Ma-
TepHalla BHYTpb OapabaHa.

JAna  u3MepeHHs  MOMEHTa
M,  TpOHM3BOAMNACH 3arpy3ka
fapabana, a kamepa OYMILIAIAC.

Pesynprupyromuit KpyTsi-
IHH  MOMEHT M3Mepsuld  [pH
3arpy’KeHHbBIX OJJHOBPEMEHHO

Oapabane u kamepe.

H3mepeHne MOMEHTa XO0JO-
CTOr0 X0Ja NPOH3BOJIHIOCH HPHU
OUMIICHHBIX OT NPOJYKTOB pa3-
pywmenus 6apabaHa U KaMephl.

Kosddunuenr  3anonzenus
Hayana TOTPY3KH \,, XapakTe-
pH3yeT MHHHMAIBHYIO 3arpyskKy

paclIHpuTens, IpH KOTOpPOH Xo-
T OBl OTJEJIbHBIC YaCTHIbBI Ma-
Tepuanga, Haxoxadmuecs B Oapa-
OaHe, monagalT B OKHO MpHEM-

Horo Jnotka. OH  ompejensics
cnenyromuM obpasom.
Pacuiupurens 3arpyKaics

HPOJYKTAMH  pa3pyIlleHHsT OTpe-
JICNEHHOH  BJIQXHOCTH M TIpH
3a7BMHYTOM B OapabaH IOTKe C
3aKpbITBIM OKHOM BK/IIOYaJIOCh
Bpamenue. [Ipm  moctmxenun
YCTAaHOBMBIIETOCS PEXHUMa JBH-
’KE€HHMs MaTepHala KpblllKa JIOT-
Ka BBIJIBHIalach, OTKPLIBAsA €ro
OKHO, U TIOCII€ OKOHYaHHs IpO-
1ecca MOTPY3KH BpPAIICHHE BBI-
Krroyanock. O0beM  ocTaBuIekcs
3arpy3KH COOTBETCTBOBAIl H3Me-
paeMoMy KOd(pPUILIHEHTY 3amoi-
HEHHS W 4y, -

Ha pwuc. 3 npusenensr 3Kc-
[IepMMEHTAIbHBIE W Teoperude-
CKHME 3aBHCHMOCTH KpYTAILEro
MOMEHTa M, OT BJI@XKHOCTH H
KO3 QHUIMEHTa 3aNOTHCHHSL.

CpaBHUTENBHBIN aHAIH3 3a-
BHCUMOCTEH I10Ka3bIBAET, YTO B
HHTEpBAJC  HM3MCHEHHA  BIIaX-
Hoctu W=10-25% skcnepuMen-
TAlbHBIC 3HAYEHHS  HECKOJIBKO
peite (B 1,1-1,2 pasa) pacuer-
HBIX. OTO OO0BsCHAETCA HAJIUYH-

a
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Puc.3. 3asucumocmu cocmasisiioufux KOMROHEHMOE KPYMAWE20 MOMEHINA OM 81ANCHOCHIU (a) u KOIGDPuyu-
eHma 3anoanenus kamepol (6) pacwupumens nPOOYKMAMU PpaspyuLeHs

(- = = JKCnEepUMeHmdailbhble SHAYEHUA,

pacuémiibie 3HaveHus)
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JaBas I[pH ITOM JIONOJ-
HHUTETBHYIO MaXOBYIO

Hm

Maccy, HO HE BBI3BIBAs
3aTpaT Ha TpPCHHE, Y4H-
TBIBAEMOE MpPH pacyeTe.
Cneayer OTMETHUTbL, YTO
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Puc.4. 3asucumocmu kpymsiyezo momen-
sraxcrHocmu ( - - - IKCnepumeH-
pacuemnvie

ma om
manbHele 3HAYEHUS,
3HAYEHUs)

eM y Marepuala B JIAHHOM
JIMAna30He BIAXKHOCTH TUIOTHBIX
HEpa3pyLIEeHHbIX KOMKOB, KOTO-
pble TIpH B3aUMOIEHCTBHH  C
pacuIMpUTENeM BBI3BIBAOT  JI0-
MOJHUTENLHBIE 3aTPaThl YHEPrHH
Ha MX HU3MeJbYeHHEe U HCTHpa-
HHe, 0COOEHHO MpH 3aKIHHHUBA-
HHUH B IOJABHKHBIX CONPSKEHHIX
pabounx MOBEPXHOCTEH MEKTY
cTteHkamu OapabaHa H JTOTKOM,
MEXJy BHYTPEHHEHl I0J10CThbIO
Oapabana U ckpeOKoOM.

IIpu BIAXXHOCTH TNPOILYKTOB
paspyuieHus, MPEBBIIAOIIEH
25%, JKCHepUMEHTAIBLHO  [OJIY-
YeHHbIE 3HAYEHHUS MOMEHTa M,
HE3HAUUTENBHO HIKE (Takke B
1,1-1,2 pasa) pacdeTHBIX. ITO
MOJKHO OOBACHHTL Tpemsi MpH-
YHHAMH.

Bo-nepBbIX, mpH  BIaKHOCTH
W=25-27% riuHa nepexonuT B
IUIACTHYHOE COCTOSIHUE U, Clie-
JIOBATENBHO, MOKET TIIaCTHYECKH
neGopMHUpOBAaTECS U HECKONBKO
ymnoTHAThes. Ilpm  atom  mo-
BEPXHOCTh KOHTAKTA MaTepuana
C DJJEMEHTAMHM pACHIMPHTENs H
TPEHHE TOBEPXHOCTH YMEHBIIA-
eTCH.

Bo-BTOpHIX, B JHana3oHe
pnaxkHoctn  W=25-33% rauna
IPOsABIAET HAUOOJbIIHE CBOMCT-
Ba nunkoctH. [loatomy wacTo
NPOAYKTHl pPa3pyLICHHs HalUIa-
I0T Ha pacUIMPUTENh U IMPOJOI-
KAlOT € HHM BpalIeHHE, CO3-

TOMY, YTO BJIAKHOCTh
CJIOEB Marepuana, Hero-
CPEICTBEHHO  KOHTAaKTH-
PYIOIIUX C DJIeMEeHTaMH
pacUIMpHUTENs, OTJIHYAeT-
cAd OT BIAXHOCTH BCETO
o0Bema Marepuana.

OuyeBHAHO, BIAXKHOCTH  Ha

MOBEPXHOCTSAX  B3aUMOICHCTBHS

B, Orarojaps HaJlM4YHI0 Yy

[NIMHBI, HAYWHAsg C BIAXKHOCTH

W=29-30%, cBOOOAHOH  BOJEI.

IIpn oSTOM dKCHIEpHMEHTAIbHBIC

3HAYEHUS KPYTSIIEr0 MOMEHTA

COOTBETCTBYIOT ~ TEOPETHUECKHM,

paccYMTaHHBIM I Marepuana

OosplIeH BIAXKHOCTH. B 11e/10M

CpaBHCHHEC  TCOPETHYCCKHX H

IKCTIEPUMEHTABHBIX  3aBHCHMO-

creil roBopuT 00 HX JocTaTou-

HO XOpoleid CXOAHMOCTH.
CpaBHHUTEIBHBIA aHAIM3 3a-

BUCHMOCTCH KPYTAIIEro MOMECH-

ta M, OT BIaXHOCTH, NONYYEH-

HBIX PACYETHBIM M  OIBITHBIM

nyTtem (puc.4), MOKa3LIBAEeT, YTO B

HHTEpBaJle M3MEHEHHs BJIa’KHO-

ctu  W=10-27%  skcnepuMeH-

TalbHele 3HadeHus Ha 30-40%

Oosblie TEOPEeTUYEeCKUX. ITO

CBSI3aHO C TE€M, YTO [POLECCHI

3aKIHHABAHHS, H3MEIBUCHMS U

HCTHPAaHHA  IUIOTHBIX  KOMKOB

ChINly4deHl cpelbl, MPOHCXOIAIIHE

B CpPaBHUTEIBLHO  HEOOJBLIIOM

KOITBIIEBOM 3a30pe Mexay Oapa-

0aHOM M CTEHKOH CKBaKHHBI

BBI3BIBAKOT 3HAYMTEIBHO  00Jb-

e 3aTpaThl JHEPTHH, HeXelH

npu JBHKCHHH Marepuana

BHYTpH pacmmpurtens. Iponecc

B3aUMOIEHCTBHS UWIHHAPHYE-

CKOH TioBepxHOCTH OapabaHa ¢

ruHoi  BnaxkHoctH W=20-27%

W%

conpoBoxiaercs  o0OpazoBaHueM
OKaTbImeH H paspyLieHHeM
CTEHKH CKBaXKHMHBI, IIPH  DTOM

YacTh 9JHEPTHH  BpPAIIAOIIErocs
paciIMpUTeNs pacXoayercd Ha
TPpEHHE KaudeHHs OKaTbllled H
Ha OTPHIB NPHIHMAIOIMX K HHM
YACTHI[ TIPUITOBEPXHOCTHBIX CIIO-
€B CTCHKH CKBAKHHBI.

B  nmamasoHe  W3MeHEHHs
BraxkHoctn  W=30-50 % nabumro-
JIaeTCs MPAKTHUECKOS COBMAICHHE
pacyeTHBIX M OMNBITHBIX AHHBIX,
M3 4Yero MOXKHO CJENaTh BBHIBOZ,
YTO PEONOTHYECKHE XapaKTepH-
CTHKH TEKy4MX H OJH3KHX K
HUM  CYCICH3Mii, MOIYYCHHBIC
MpH  BUCKO3MMETPUYECKHX  HC-
CIIeJOBAHUAX, MO3BOJIAIOT JOCTa-
TOYHO TOYHO OIHCHIBaTH MpO-
1IeCC B3aHMOJEHCTBHA pacIIHpH-
Teneil co cpefoil JaHHOM BlaK-
HOCTH.

[TockoneKky  MaKcCHMaabHOE
3HaY€HHe MOMeHTa M, moiy-
YEHHOTO 3KCICPHMEHTAIBHO, CY-
IIECTBEHHO TIPEBBIIIACT pacueT-
HO€, a MHHHMAalbHBIE HX 3Ha4Ye-
HUS TIPUMEPHO pPaBHBEI, GaKTHue-
CKasi KPaTHOCTh CHIDKEHHS MO-
MEHTAa TP YBIAXHEHHH MPO-
OYKTOB paspyweHus a0 W=40-
45% s3HaunTenbHO OOnbIIEe pac-
yeTHOW W coctasmnser 10-14 pas.

3aBHCHMOCTH  PE3YILTHPYIO-
mero MoMeHTa M 0T BIaXKHO-
CTH W Kod(¢uuHeHTa 3anolHe-
HHMS IIpUBEIEHbl Ha puc . S5. B
WHTEPBAJC W3MCHEHHs BIaXKHO-
CTH W=10-25% »skcnepumen-
TalbHBIC 3HAUEHHMs BBIIIE pac-
yeTHBIX Ha 12-28%. HecoBmane-
HHE MAaKCHMyMOB 00eHX 3aBH-
cumocreit (mpu W=25% s skc-
nepuMeHTanbHOM u pu W=27%

UL pacyeTHOH) 0OyCIOBIEHO
KOJNNYECTBEHHBIMHU COOTHOIIIE-
HHSMH B 3TOM  JIHaNa3oHe

BIGKHOCTH COCTaBIAIONINX M, u
M,, HMEIOUIHX  HEOAHHAKOBYIO
CXOIMMOCTb  TEOPETHYECKHUX H
OMBITHBIX JIAHHBIX. B MHTepBasie
W=28-50% pacueTHbIC 3HAYEHUS
MoMeHTa Ha 5-7% BBIINIC DKCIe-
puMeHTaNbHBIX. C Lenbpl0 H3yue-
HHST OCOOEHHOCTEH  MpoIEcCcoB
B3aUMOJICHCTBUSL PACHIUPUTENS C
IPOJAYKTAMH  pa3pylleHHs pas-
JIMYHBIX ~ THIIOB  MPOHU3BEEHBI
3aMepbl KpYTSAIIEro MOMEHTa, a
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Puc.5. 3asucumocmu cymmapnozo momenma M om enasxcnocmu npodykmos paspyuienus (a) ,om xoaguyuenma

3anoanenus npu3abounol kamepol (0) (- - - IKCnepuMeHmanohble 3Hadenus, pacyémuule 3navens)
TAK)KE II0Kaszareliell [Orpy3KH  poOCT MOMEHTa HallogaeTcsi y  CKHM  OTCYTCTBHEM  3ajIHIIAHHA
JUlsl TJIMHBL, [IECKAa W YT, TJIHHBI. BHYTpeHHEH mosiocTu Oapabana.

CpaBHUTEIbHBIH aHANIN3 3a- Kak ormeuanoch Bbllie, mu- Haubonee monoruit  poct

BUCHMOCTEH KpYTSIIEr0 MOMEH-
ta M, oT Bnaxuoctu (puc. 6 a)
MOKa3bIBAET, YTO Ui BCEX TH-
OB HMCCIIE[yEMBIX MATEPHAIOB
CYHIECTBYET HeONaronpHsTHBIH, ¢

KOBBIH XapakTep HOTpy3kH o0y-
CIIOBJIEH B3aUMOJEICTBHEM I0O-
poJlocheMHOro ckpebka ¢ Mare-
pHaIoM, HAIHMAIONIMM BO BHYT-
peHHeill monoctu OapabaHna.

MoMeHTa HabImaercs Juis yr-
ns. Yron OTKIOHEHHs yriisi B
Oapabane M3  PacCMOTPEHHBIX
MaTEpPUaNoOB MEHEe BCEero 3aBH-
CHT OT BIIQXKHOCTH M H3MEHSET-

TOYKH 3pEHUS YBEIWYCHHS MO- YV  necka HHTEHCHUBHOCTh ¢ mnpu W=7-26% B mnpenenax
MEHTA, JUAMA30H BIAKHOCTH: IS YBEIMYEHHS]  MOMEHTa  3Ha4M- QE=40-500. B nannoM wuHTEpBalie
TJIHHBI W=23-33%, necka TEABHO HHKE , YTO  BBI3BAHO BJIQKHOCTH  3aBHCHMOCTbL  MO-
W=15-22%u yrna W=15-26%. MEHBIIUM pOCTOM YIJIa OTKIO-  MEHTa M, Al IIUHBL pPacroio-
Haubonee HWHTEHCHBHBIH HEeHUS ( 45° 10 65° ) U IpakTHue- JKeHa BBIIIE, YeM JUIS  YIJis, HO
5 a
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Puc.6 . 3asucumocmu COCMAas6IAROWUX KOMNOHEHmM MB u MH CYMMApPHO2O KPpYymAuieco Momenma om

81ANCHOCMU NPOOYKINOE PA3PYUIEHUA
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Tabnuia 2
KpaTHoCTh MakCHMaNbHBIX MOMEHTOB Ul Pa3IMYHBIX MPOLYKTOB DPa3pyIICHHS
HaumeHoBanue Juamna3onsl M gmax M gy max Muax
NpOAYKTOB BJIAYKHOCTH M gyen r —
paspyLIeHus TEKYuero cOCTOsIHUsL, %o i HYer Myen
I'nuuHa 40-45 5,2-7,4 10,8-14,3 7,3-9,3
Yromnb 33-38 2,5-3,9 3.4-3,7 2,9-3,8
Tlecok 28-33 4,6-6,3 2.5:7.5 2,5-6,8

HUJKE, ueM Ui 1necka. 91o o00y-
CJIOBJIEHO  COOTHOLICHHEM 3Ha-
YeHHH O0O0BEeMHOro Beca AA
JAHHBIX MaTepHagoB U, CIEqOBa-
TEJBHO, pasiuyHOi  BecoBOH
3arpy3koil TNpH OJHOM H TOM
JKe 3arnoJHeHHH. MaKkcHMalbHbIe
3HAYEHUs MOMEHTOB M, s
yIJIs, MeCKa M TJIMHBI HaXoasiTcs
B cienywoumed nponopuun: 1:1,
4:1,8.

B uHTepBamax H3MeHEHHs
BIIKHOCTH: Uit riuHbl W=40-
45%, yrna W=33-38% u mnecka
W=28-33% - wmarepuan nepexo-
JTUT B TeKy4dee COCTOSHHE, yTOol
OTKIIOHEGHHS Ul BCeX MPOAYK-
TOB paspyLIeHHUs CHHKAerci W
we mnpesbimaer Q,=10-15" Ilpu
9TOM YMEHbILAETC TpPEHUEe Ma-
Teprana u  MoMmeHT. KpaTHocTb
CHUXeHUsT MomeHta M, (T.e.
OTHOLIEHHE MAaKCHMaJIbHOIO K
3HAYEHUAM,  COOTBETCTBYIOLIMM
TEKy4YeMY COCTOSHHIO HPOJYK-
TOB Pa3pyIICHHS ), a TAKKE MO-
MeHTOB M, ( puc.6 6) u M, mpu-

BefgeHa B tabm. 2.

W3 Tabna. 2, uto camas BbI-
COoKas KpaTHOCTL BCeX Tpex
MoMmeHToB M, M, u M y rnmu-
HBI, HDKE Yy TIECKa M eI HIKE

y I
DOto  olycnoBneno  ©oinee
BBICOKMM TpPEHHEM TIIecKa 10

CpaBHCHHIO C TJIMHOH, a TaKKke
HaTUYHEM Yy YIS KPYMHOH
(dpakunu, pe3Ko yBeIHYHBAIOIIEH
3aTpaThl JHEPrHH MpH 3aKIHHH-
BaHMU B 3a30pax MEKIY paclIu-
pHUTENEM M CTCHKOH CKBayKHHBI,
a TaKKe MEXKIy PpaCHIHpPHUTENeM
H JIOTKOM.

Ananuz  rpaduKOB, MpUBe-
JEHHBIX Ha pHC .5,B,T, MOKa3bIBA-
eT, YTO JJIi BCeX THIIOB IIpoO-
OYKTOB pa3pylleHHs 3aBUCHMO-
CTH MOMEHTa M, OT BIIaKHOCTH
HMEIOT OJMHH M TOT € Xapak-
TEP.

CooTHoLIeHHE  MAaKCHMallb-
HbIX 3HAYEeHHH HTOr0 MOMEHTa
UL YIS, TIMHBL M [ecKa Co-
craasier 1:1,05:1,25, a  MHHH-
manbHbIX 1: 0,25: 0,6.

ITo cpaBHEHHIO C MOMEHTOM

M, nana CHJIbHOYBJIAKHCHHBIX

CIIMCOK JIMTEPATYPbI

IIMHBL M IIeCKAa KPaTHOCTh MakK-
CHMaJILHOTO MOMeHTa M, BbIIIeE,
a UL YIJIsI OHa OCTaeTcs IpH-
MEpPHO Ha TOM e ypoBHe. Ha-
JIMYHAE Y YU KPYIHBIX YacTHI
He Mo3BoiseT J00MThCS Oojee
CYLIECTBEHHOTO CHHKEHHS MO-
MEHTa TpU JIOOOM YBIXKHEHHH.,

3aBHCHMOCTD KpYTSALIEro
MOMEHTa M OT BJIAXKHOCTH I
yIIs W TecKa, He HMEIOT SPKO
BRIP@KCHHOTO MaKCHMYyM, KaKoi
Habmogaercss s TAHHBL Mak-
CHUMAJIbHBIH MOMEHT JJI51 TJIMHBI
HE3HAYUTEIbHO [IPEeBBILIAET Ta-
KO e MOMEHT I Iecka.
Iponopuns MakCHMaNbHBIX MO-
MEHTOB II0 OTHOILUCHHIO K YIJIHO
BuIraauT Tak: 1:1,35: 1,45, I'pa-
(duveckas 3aBHCHMOCTb MOMEHTa
JUIsL YIS Ha OTPE3Ke HadanbHO-
ro YBIQXHEHHS HaXOAWUTCA HH-
e [BYX OCTIBHBIX, & 3aTeM, C
YBEIHYEHHEM BIIAKHOCTH, Iepe-
CeKaeT M CTAHOBHTCSA  BBIIIE
3aBHCHUMOCTEH Kak JUIsi [ecKa,
TaK W JJs1 CIHHBIL.
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