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O HEKOTOPDBIX XAPAKTEPUCTHKAX CTPYKTYPhI
KAMMHJAJAPHO-NOPHCTBIX KOJJIOWOHDBIX TEJ

C. H. CMOJIBAHHHOB, . I'. KPHHHLIBIH

(IlpexcraBieHa HayyHO-MeTOlHUecKHM ceMuHapom XTd)

IIpu nm3yuyeHHH cTPYKTYpoOOpa3oBaTeJbHLIX MPOLECCOB, TPOTEKAIOIHNX
fpY CcylIKe KanU/AJAspHO-NMOPUCTBIX KOJJIOHMAHBIX Tesd, cOIJIACHO MPUHUUMAM
(GH3NKO-XHMHUUECKOH MeXaHUKH AHCMEDCHBIX CTPYKTYP, PA3BHTLIM aKaleMH-
koM [1. A, PeGuniepom [1], onpeseneHublit HHTEepec MOXKeT HMeTh 01HA U3
X4PAKTEPUCTUK TOPGAHLIX CTPYKTYp, aApeanoxenuoix M. Il. Boaaposuuem
u H. B. UypaesbimM [2],— ruxpasudeckuii paauyc mop (8), BbUHC/IAeMBIH
KaK OTHOLUEGHHEe AKTHBHOH NMOPUCTOCTH K BeJUYMHE KHHETHUECKOH YIe/bHOH
TOBEPXHOCTH H  XapaKTepU3YIOWHUH CpelHHe pa3Mepbl BOAONPOBO/A-
IIHX NOP.

[To Bceil BepoATHOCTH, PHAPABIMUECKHH pagMyCc NOP KaK ycpeiHelHasn
XaPAKTEPUCTHKA Kanuuisipos Topda MOKeT ObiTh MpUMEHeHa NpH OlleHKe
CHA KanuspHOro JaBJjeHust B ypabHenid Jlansaca uiau B BbIpazKeHuu A1
Kalu/IsipHOTO noTenuHana 1, 2].

B cocrosiHny paBHOBecHs KANHJJNSAPHBIH MOTeHIMaJ TeJga B JO60H TOY-
Ke papeH notenuuany cuast tsaxectu [3]. TTockosnbky nocielnas BbicTyna-
€T KaK BHELIHfSl CHja MOMKHO, MO-BHAWMOMY, YCTAHOBHTb CBH3b Kalu/IAp-
HOrO mOTEeHllHasa ¢ JIOOOH BHellHeH cUJO0H, cCTpeMslleHcss H3MEeHUTh ero.

CrpaBeiJUBOCTh MOAOOHOTO 3aKJIIOYEHH MOMXKHO 10Ka3aTh, HCII0/L3YS
skcnepuMenTanbibie ganusie M. I1. Bosnaposnua u H. B. Uypaesa [2] no
onpejesieHul0 H3MeHeHHsT CTDYKTYDHBIX XapaKTePUCTHK Toppa mpH  ero
cxkatHu (taba. 1).

[Mpu ycAOBHU MOCTOSHCTBA HJH JIONYCTHMOIO H3MEHEHMA MOBEPXHOCT-
HOI'O HATSAXKEHHS W CMauHBAEMOCTH, YTO JAJA DPasIHYHbLIX TOP{OB BHOJTHE
ripuemsaemo, popMyay Jlanjgaca MOXKHO 3aMuCaTh Kak :

rie @ —MoCTOSIHHAS;

6 — ruIpaBIHYecKUH paaHyc iop.

Paccuuranusle HaMu 3HaveHus @ npuseiedsl B tada, 1. [Tpu stom cae-
JaHa TOMbITKa ydecTb KOo3h@PuUHeHT OOKOBOTo naBjeHHs (&), KOTOPBI 1O
Tepuaru {4] onpenensier cBAzb KaNWAJASPHOro narjenusa (Ps) c jasieHu-
eM, ofmpejenseMblM M0 KOMIpecCHOHHON xpusoit (Ps). B onnom ciyuae xo-
3pbuuneHT OOKOBOTO NABJEHHS NPUHAT PABHBIM eJUHHILE, B 1PYTOM BLIUHC-
JeH mo aMmnoupuueckoMy ypagaennio [5]. Kak suano us rta6a. 1, nonpasxa
na xkos(uhuuuedt BOKOBOro AdaBAEHHA e BHOCHT MPHULHOHAALHLIX H3vette-
UMH B Xapakrep AOAYUeHHOH 3aBUCHMOCTII, KPOMe TOL0, mOC/1e1yIolasa npo-
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BepKa MoKasana, 4To mpH e=] nojydenyple pesyJabTatet OJUKe K TAHHBIM
JAPYTHX aBTOPOB.

Takum oGpasom, Habaroaaercs YAOBJACTBOPHTEJIbHOE NOCTOSHCTBO 3HA-
YeHHH HA3BAHHOH MOCTOSIHHOM, KOTOPYIO B CPEeAHeM MOKHO NMPHUHATh PABHOH
0,043 xe-cum- 104 mpn ycaoBuu seipaxkenusi Ps B kl'/cm? v § — B MHKpOHAX.

ITocKoJbKY MOXHO 10J1araTh, YTO YCTaHOBJAEHHAS 3aBHCHMOCTh clpi-
s3elJHBAa € JOCTATOYHOH TOYHOCTBIO B OOJBIIHHCTBE CjydaeB, THApaBjnye-
CKUME paaHyc mop B TOP@AHONH CHCTEMe MOXKET OBITh OnMpeneneH, ecln H3Be-
CTHO KaMW/JAAPHOE AaBJeHue.

B 5TOoM OTHOUEHHH OOJABLIOK HHTEpec MNPEICTABJAKT HUCC/ACL0BAHUA
C. C. KopuyHnosa [6]. UM nokasawno, 4to

-l
@=@o-€ =,

HJTH 1
lch lg(PO 234 W,
Iie
W — aGcontotHasn BAaXKHOCTH TOpda, efe;
( — 3HEPTHS CBA3U BOJbI ¢ TOPHOM, 2cm/cmd;
(o ¥ o — IIOCTOSIHHBIE AJS AaHHOro obpasua Topda Ko3QOUUHMEHTH.
[Tokasano, 410 HaieHHasi CBA3b HOCHT YHHBEDCAJbHbIH XapaKTep, MpH-
yeM [IOCTOSHHAdA (g He SBaBHOMT OT THna topda w ee Jgorapudm, mo
C. C. KopuyHosy, B cpexseM paset 3,50. Uto Ke Kacaercs Apyroii mmocTos-
HoH «, To C. C. KopuyHOBbLIM yCTaHOBJIEH2 €€ CBSi3b € TIOJHOH BJIAr0eMKo-
ctbio Topda (W,).
a=0,14W ,,

i 3Ta MOCTOSIHHAS Ha3BaHa KOPIPUUHEHTOM BAArOEMKOCTH.

Kaxk ykaspisaer C. C. KopuyroB 3Heprua CBisH BOAbl ¢ TOpdOM, BbI-
yycsasieMas 1o rpuBedeHHOH (opMyJe, HIGHTHUYHA KaNWIAADHOMY Jdas.jae-
HUO.

Muorue uccaeioBatesn [2, 4, 6] ykaswiBalOT Ha  aHAJOTHIO  MEXKLY
ycaakoil mpH cywke Topda ¥ MexanuyecKoMm ero cxaTid. C/ieloBaresbHo,
pacecMOTpeHHble 3aKOHOMEPHOCTH MO3BOJSIOT ONpele]siTh Baxuehiiue Xxa-
PaKTEPHCTHKH CTPYKTYPOOGPa30BATEIbHbIX MPOLUECCOB B TOPQPAHBIX CHCTE-
Max (KanuaaspHoe AaBjeHHe n THIPABJHYECKHH pamuyc Mop), OCHOBBIBA-
ACh Ha M3MEPEHHH ABYX CPAaBHHUTENbHO JErko HaXOLHMbiX BeAHUHH — BIAK-
HOCTH TOPdA B KaXkAbl NaHHBIH MOMEHT BPEMEHH H ero NOJHOA BJaroev-
KOCTH.

Tak, 145 pacyeTa THLPaBIHUECKOrO Pajnyca nop MOMET GbiTh Mpeio-
JKeHa caeayrounias opmyaa:

lgs=3,00 —

—1,87,

rie

8 — ruapaBJUYECKUH paduyc 1op, u;

W — a6comoTHas BAaXHOCTh TOpda, e/e;

W, -— monnaa BaarceMKocThb TOpta efe, omperesnsemass Mo H3BECTHOM
Metonuke [7].

3uaueHue rULPaBJIUYCCKONG PaAUyCa M0P, BBIYHCIAEHHOE 10 IPeLI0oMKeH-
nol dopMyJe, HY>KHO paccMaTpPHUBaTb KakK BeJHYHUHY NPUO/IHKEHHYIO, MDH-
1eM [PaBOMOYHOCTb MPHMEHEHUS NaHROH (GopMyJbl LA PasJudHBIX YCJI0-
BHH Hy:K1aeTcs B OesycsoBHol nposepxe. Onnaxo Hactosiiui cmnocod o0-
JafaeT TCM MPeHMYHIeCTBOM, UYTO HO3BOJAET ONpereldTb H3MEHeHHe HCKO-
MBIX N4PaMeTPOB B IUHPOKOM JHaMa30He BAaKHOCTH, UTO e MoXKeT ObiTh
CIeJan0 APYTUMH METOLaMH,
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H3 npuBe/eHHOll 3aBHCUMOCTH ¢/IelyeT, UTO THIPaBJAHYECKHI paimyc
Mop, ONpeieJsieMbld KalHAJISPHBIM JAaB/JeHHEM, MIPH BJAXKHOCTH Topda,
OTBEYAIOWLH MOJHOH 'BJATOEMKOCTH, OYIET COCTaBJSTh OKoAo 16 mukpon,
HEe3aBHCHMO OT THNA Topda MPH YCJOBHUH TIOCTOSHCTBA BeMHUMHB a. C yue-
10M MeTOAHKH onpejenenis W, 5Ta BeJHYHHA BMOJHE COIVIACYETCHA C ONpe-
deqended A, B. JIpikoBrM [3] KanuAJAfpHBIX 0P MO COOTHOIIEHHIO KaMia-
JAPHOTO NMOTEHUHAA H MOTEHIHAAA MOJMA TSKECTH.

C. C. KopuyHoB [6] yxaspiBaer, 4TO SKCTPAMOJHPOBAHHAS BEJHUHHA
HAMHOI0 HMXKe JeHCTBUTEeNbHOH 3HEpPrHH CBSI3H TOCJeNLHHX CJeA0B BOAH B
Topde, u TMOSTOMY. npeajaraeMas UM ¢opmyaa cnpaBeliHBa JHIIb JIJA
CPDaBHHTE/bHO BBLICOKMX 3HAYeHU{t BJAAXHOCTH. [lo-BUAMMOMY, 9THM HHXK-
HHM [pejleIoM BJIAXHOCTH JOJZKHO ObITh TaKoe COJepiKaHHe BOIbL B Top(de,
Kakoe otBedaeT 10—30 MosieKky/a1ApHBIM c/10AM, aJCOPOHPOBAHHLIM Ha BHYT-
peHHell MOBEPXHOCTH KaMHUAASPOB, T. €. aGCOMIOTHOH Biaxuoctd 0,5 2fe [2].
OT0f BJAAKHOCTH, COMJIACHO BBHIUIEYKA3aHHOH (GoOpMyJie, COOTBETCTBYET pa-
INyc Kanuaaspos mnopaaka 3-1077 mm ¥ KanwlIApHOe JNaBJeHHE —
14,3 «[jcm?. VHTepecHo 3aMeTHTb, YTO MMEHHO TAKOe JaBJeHHE HeoOXO0di-
Mo no A. B. Jlymanckomy [6] pasi oTKAaTHA KanUAJIspHOR BJIATH.

B mponecce ectecTBeHHOH CYIIKH 06pasloB TPHAKABI MPOMNYIIEHHOTO
yepes MACOpyOKy, (HOpPMOBAHHOrO Topda M CMECH ero (TOMJAHBO-NJAaBHJb-
HbBIH MaTepHaJ/) ¢ Keje3HOH pyAod (MarHeTHTOBBI KOHIEHTPAT) B OTHO-
wenny 100:6 onpeleasiocs H3MeHeHHe Baarocolepxauus. [lTonHoe BJjaro-
conepxkaune topdpa — 12,50 efe, cMecn Topba ¢ pyroin (TIIM) — 10,8 ele.

Ha puc. ] npeacTas/ieHbl paccyuTaHHble Hamu no ypasHenuio C. 'C. Kop-
YyHOBA 3HAUEHHs KAMHJJISPHOrO JaBieHus. Kak BHIHO, KpHBble H3Me-
HEHHSI 3TOTO MOKa3aTelsl BO BPeMeHM HMeIOT Xapakrepuslft S-o6pasubiit
BHJ, UTO MNOJHOCTBIO COOTBETCTBYET paHee YCTAHOBAEGHHBIM 3aKOHOMEPHO-
cram [8].

Paccynurandple 0o BbllIenpeioXKeHHOMY YPAaBHEHHIO T'MApaB/HYecKHe
pajuycH MOP M3MeHSIOTCS B mpogecce cywlkH miag ropda ot 0,362 go 0,015
MUKPOH TIpit H3MeHeHUH Baarocotepxanus ot 5,80 no 0,20 e/e 1 ana (TIIM)
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6t 0,240 10 0,014 muxpon upu yMeHpilléHun Baarocogepkanus or 4,38 no
0,15 2/e.

IToayuennrle 3HaueHHs] XOPOLIO COOTBETCTBYIOT 3HAUEHHSIM ITOTO MOKa-
gaTessl, MOJyYeHHBIM paHee OIPYruM nyteM [2], M 0OLIKM 3aKOHOMEPHOCTAM
CYIIKH KaTH/ISIPHO-IOPHCTBIX KOMIOMAHBIX Ted [3], 4To CBHAeTeAbCTBYeT
B TI0JIb3Y NPUMEHHMOCTH YKa3aHHOTO ypaBHEHHS.

Hu1epecHo oTMeTHTb, MTO Ha MPOTSKEHHH BCEO NOPHOMA CYIIKH Ka-
DHIsApHOe gaBiede B obpasuax TIIM Gosblle, a ruapaBanyecKHd pajgnyc
1IOp COOTBETCTBEHHO MeHbllle, YeM B 0o0pasuax Topda. Taxkum o6pa3oM jgo-
GaBKa TOHKOH3MEJBUYEHHOH KejJe3HOH pylnl B CHIPYI0 TOpdsaHyl0o Maccy
NPHBOAUT K 0OpasoBaHWiO GoJMee KOMNAKTHHIX KOATYJISUHOHHBIX CTPYKTYP
M 3TO BJHSHHE 3aMETHO HA BCEX STalnax MPOTEKaHUs CTPYKTypooOpasoBa-
TeMbHBLIX IPOLECCOB, MPOTEKAIOLINX NPH CYLIKE.

Brisoant

1. Mokaszana BO3MOXKHOCTh HCIONb3OBAHHSI YCPEJHEHHOH XapakKTepu-
CTHKH CTPYKTYPBH KaNmWJJISPHO-MOPHCTHIX KOJJIOMAHHX TeJ, NPeiIOMeHHOH
M. I1. Bonaposuuem u H. B. YUypaeBbiM — rupaBanueckoro paauyca nop
JJIA XapaKTePHCTHKH CHJ KATHIAADHOH KOHTP aKIHH.

2. lns onpenefeHds KaNWAJSPHOTO JaBJCHHS B IIHPOKOM JAHamasoHe
H3MEHEeHHs BJarocojepaKaHus ucrmoibzosawo ypasHenne C. C. KopuyHosa.

3. Ipennoxkeno monyIMIHpPHUECKOE ypaBHeHHe IJis ONpejefeHdud TH-
ApaB/HYecKOro pajuyca mop.

4. Ilokazano, 4TO BBEeJeHHE TOHXKOM3MEJNbUYEHHBIX OKHCJIOB Kejie3a B
CHIpYIO TOpDAHYIO MacCy NPUBOIKT K yMeHbIIEHHIO THAPABIUUYECKOro pajH-
yca mop M COOTBETCTBEHHOMY 'TOBLIUICHUIO KAMUIJIAPHONO 1ABJEHHS.
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