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[IJIACTHYECKASI JE@OPMAIINA W HEOBPATUMBIE U3MEHEHNA
B TBEPJIOM TEJIE IIP1 JIORAJIBHOM IIJIABJIEHUMU.
HUTEOBPA3HBIII UCTOYHUK TEIIJIA

A. M. Kocesuu, J. B. Tanama pos
(Xapvros)

B pabote [!'] 65110 paccMOTpeHO miIacTHYeckoe AeOPMHpPOBaHIle TBEPAOTO Tejd, BEI3-
BaHHOE JTOKAILHHIM IJIaBJeHHeM MOJ| AelicTBIeM MTHOBEHHOTO TOYEYHOTO MCTOYHMKA TeIIa,
1 GBIIO HOKA3aHO, UTO THCTepPesUCHHI XapaKTep Ipoliecca HATPY3KAa-paprpys3Ka B IIACTH-
9eCKONX OGJIACTH MOKeT IPHBECTH K 00pa30BAHMI0O KaBEePHH (MOPH) B TBEPJOM Tele IOCIe
MOJIHOTO 3aTBep/leBAHMSA MIAPOBOI 06JACTH pacmiasa.

Hurke paccMaTpuBaeTcs clIydai, KOT/la TeII0O MTHOBEHHO BEIEISIeTCH BLOIH GecKOHed-
HO IJMHHOM OpaAMONuHEHHONH HuTH. IIOZOOHBEI MCTOYHMK Temia SABIAETCA NpeJeIbHEIM
clydYaeM HMroJbJaTor0 HCTOYHHKA, KOTOPHIH MOJKeT OCYMIECTBIATHCH, HANPUMEp, 34 CUeT
JIOKAJIbLHOTO BEIIEJIeHUS Telja OpU pagualHOHHOM OGJYdYeHHH TBepAoro Tena [2].

OcHOBHOII MHTepec IPeACTABAAIOT 3PPeKTH, CBA3AHHEE ¢ OCOOEPHHOCTAMH CABHTOBOTO
miacruueckoro aedopMmupoBanusa. IT0aTOMy AJsi HPOCTOTEL pacyera Cpeja mpeaunosiaraercs
nec;kumaemoit. Ha mpumMepe mefopMHpPOBAHMA TBEPROTO Tesla HPH JIOKAIHHOM HJIaBICHHN
BOKPYT TOYEYHOT'O MCTOUHMKA Temuaa [!] BHAHO, 9TO mpeHeGpe)keHNe CIKIMMaeMOCTbIO MaTe-
pHAaa He MOMKeT IPHBECTH K KAa4eCTBEHHOMY H3MEHEHHI0O OCHOBHHIX PE3YJIbTATOB M BHIBO-
OB paGoTH.

§ 1. Jledopmanusn TBepioro Teia NpH 1IaBiennn (Harpyska). Pacemar-
puBaercs M30TPOIHOe HeCKIMaeMoe TBeproe Teso, uMeniiee dopMy GeCKOHET-
HO JJIUHHOIO, KPYIOBOTO IMJIMHApA paguyca /2, MO 0CHM KOTOPOTO MIHOBEHHO
BHIJIEJISIETCST HEKOTOPOe KOJMYeCTBO Tellsla, MOCTATOUHOE AJsI IJIABJIEHUs He-
Goxpmoil okpecTHOCTH ocu IumiamHApa. Ilpegensusiit mepexoy R — oo H0O3BO-
JUT TOJYYUTh Pe3YAbTATH JJIA CIydas JOKAJIBHOI'O MIABICHUS BIOIb HUTE-
o0pasHOro MCTOYHMKA TeIlla B HEOTPAHWYEHHO# cpepe.

B umnmunagpudeckoit cucTemMe KOODAWMHAT I, ¢, 2, IOJAPHAA OCh KOTOPOHR
COBIIajiaeT ¢ OCbl0 00JACTH pacIiaBa, TPaHUIeEidl TBepaoTo Tela M KUIKOCTH
ABJIACTCA NUINHIPUYIecKas NOBepXHOCTh I' — r,. Paxnyc obnacTu pacnuasa 7,
BHavaje Bodpacraer (7, > 0), a 3aTeM, mocie JOCTHKEHNUSI CBOETO MAKCHMAJb-
HOTrO 3HAYEHUS 'y, yOniBaer (F, < 0), BosBpamasce K Hyxo [']. B mpocreii-
ImeM ciydae MOCTOSHHBIX M OAMHAKOBEIX TeILIOEMKOCTeH 1 KoadguineHTOB
TeIIIOHPOBOJHOCTH TBEPAOTO TeJa M JKIIKOCTH 3aBHCHMOCTH 7, = 7',({) ompe-
Jensiercsi HesABHEIM 00pa3oM ypaBHeHHeM

(.1

0

3aech () — KOJIMYECTBO BHIEIMBINErOCs TeIUIA, ¢ — TEIJOTA TUIABJICHUA,
¢ — TeIJ0eMKOCTh, ¥ — TeMIepaTypOIPOBOAHOCTH Cpexsl, a [, — QyHKuuA
Deccens myneBoro mopsgxKa OT MHUMOLO apryMeHTa.

Ecnn ynensHEIl 00BbeM jxumkoil $assi MaTepmasia IpeBHINAET YiIebHEII
o0beM TBepAoil Passl, To, KAaK oTMedasochk B paGore ['], pacmupenue oGaactu
paciiiaBa BHIBEIBaeT HaPY3KY B OKPY’KaloilleM ee TBepPAOM Teje, a «BEIMep3a-
HUe» KUAKOCTH — pasrpysky. B mpeamosnoskeHnu, 970 OTHOCHTEIbHOE YBEIH-
JeHHe JTHHEHHEIX pasMepOB MaTepuala &, IpeBHIaeT feopMalyIio Ha Ipefee

ynopyrocTu, AedopMHpOBaHNE Cpedsl MPOMCXOAHMT YIPYTO-IIACTHIECKAM O00-
pasom.
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B cuny cummerpum 3afaunl cOCTOSHHWE TBEPAOTO Teja ONUCHBAETCS TEH-
30paMn HaNPAKEHHN G M fedopManmuil W, Yy KOTOPHX OTINYHEL OT HYJA
TOJBKO AUATOHAJLHBIC IJAEMEHTHI G, Ge, G, U &, €4, €, (3aBHCAMHE UL OT
KOOPAMHATH 7), & MHJKOCTH BHYTPH O0GJAcTH paciiaBa HAXOTHUTCA MO
ONHOPOJOHBEIM J[aBIEHIEM.

3ajaya, aHaJOTMYHasA M3JIOKEHHOH, HO OTIMYAIONIASACA TeM, YTO B 0OJja-
ctn 0 < r < r, HaXOANMTCA M3OTPONHOE TBEPJOE TEJo, a He KUAKOCTH, OBLIA
paccmorpena B pabore [?] npu amanmse JeOpMAmNI CTEPIKHA B peayibTaTe
noamMopgHoro npespamennsa. Tak Kak xapakrep neQOpPMHPOBAHUA HECHH-
MaeMOro TBEpOro Teja B 00acTH I' >7, (B YaCTHOCTH, 3aBUCHMOCTH Ui OT T)
onpesendeTcsa UL H3MeHEHNEM YAEJbHOTO 00beMa HPH IJIaBIEHHH, TO IJIs
HaXOKACHUA €, &, M &, MOKHO HEIOCPeJCTBEHHO BOCIIOJNB30BATHCA PE3YIhb-
TaToM ynoMsaHyToll paGorel. B paGote [3] morasano, urto

1 3eo /1o - 1 . 3gg [ To \2
= e ) o = 3“52““20<—0)
g, = u = const (1.2)

3neck 3e, — m3MeHeHHe YAeJbHOr0 ofbeMa IpH HIaBIeHHH. lias ompe-
feleHNss JedOpMamMM TBePAOTO Tela HEOOXOAWMMO HAWTH TONBKO ONHY
HOCTOSHHYIO U.

Hanpsxennoe cocTosiHue TBEpAOr0 Teja Onpejelsercs depes pedopma-
oUW TPU TMOMOINM YpPaBHEHMH cocTostHMA (YpaBHEHMH CBSISH G W Uj;), KOTO-
pBle II0 TEOPHH YNPYyro-mjactndeckux pepopmammil [4] MOKHO TpeICTAaBHUTH

B Buge ([®], ¢opmyna (2.3))

5o 30 = W (J) (80— £) = 3 (J) g (2 | (1.3)
5,6 = W (J) (£, — &) — = ¥ (J) e (V] (1.4)

rne ¥ (J) — meroropagd (QYHKOHA MHTeHCHBHOCTH neopMamMil chBura, He
3aBHCAmMAs orT Buga Harpysku '. B yupyrom cayuae ¥ (J)=a = const
(¢ — ynBoeHHBIH Moxyab capmra). Muremcumrocts pmedopmanmmit cxBura J
I YUpOLleHMA [aidbHeHmux sanmcedl ynoOGHO ompemednTs 1o ¢opmye

V2 | 2 2 2 1 ‘ =
J = = V (8r — &) - (8r — €)% 4 (8o — &) :1/——— u? —+ g¢? (ro/ r)* (1.5)
3V :
CocrosHnme JHHUJKOCTHA XapaKTepusyeicsa 11O0CTOAHHBIM JaBJeHHUEeM p. ,Z[JIH
HaXO0KOCHUA JAaBJIEHHA B HHUAKOCTH p U HEM3BECTHOM IIOCTOSHHOW U CJe-
JdyeT BOCHOJb30BATHCA yPaBHEHHEM PaBHOBECHUs

Sroo 0 (1.6)

M OYCBHAHBIMH TPAHUYHBIMH VCIOBHSMH, BHTOKAOIMUMHA W3 OTCYTCTBHSH
BHEMIHMX CHJI M HeNPEepPHIBHOCTH HOPMAJBHBEIX HAUps:KeHUH Ha TIpaHuIe
pasmena ([3], ¢opmyasl (2.2), B KOTOPHX HYKHO JHIb Y4ecTh, YTO NpPH
6, = Gy — 6, — — p). Haubomee cymecTBeHHOE NJIA pacyeTa Ipa-
HIYHOe YCJIOBHME, CBSI3aHHOE ¢ IPeANOJIOKeHHeM, 4TO Ha KOHIAax objacTu
pacmiaaBa (z = & oo) abCOMIOTHO jKeCTKHe «IOHBIMKHY CHEPKMBAIOT KU~
KOCThb, UMeeT BHJ
R
prr 2 = Zu\ oprdr (1.7)
i)
1 Crporo roBops, ¥ (J) He 3aBHCUT OT BH/a HATPY3KM TOJBKO IPU MPOCTOM HArpy:ke-

anu [4)]. Opmako muke 6yjer mokasano, 910 u — (0, TaK YTO B JaHHOM CIlydae, Kak cieny-
eT, HampuMep, U3 paboTH [4], Harpys;keHme mpocroe.
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VYpasuenue (1.6) mpu nomonu coornomenus (1.3) cBoauTes K KBagpatype
R

6, = —3e7,2 \ ¥ ()< (1.8)

»3
Wz (1.8) ¢ yueToM HenmpepEHIBHOCTH G, HpH 7 = r, ¥ KOHKPeETHOTO Buia J
HaXOJINTC S
3 T
p=a \ V(Y rwe)a e=(RE< (1.9)

xgq

IIpu usBectHO mocrositHHOM u gopmyv.aoi (1.9) MOKHO NONB30BATHCA M
onpeflelieHNsA NaBIeHUA B KUTKOCTH.
Tax xax u3 (1.8) BbiTexaer
R R
1 5 3 dr
- . 2 2
% G rdr = — pr?— g, \ V() —

e To
To upn nomomn (1.4) yemosme (1.7) MoskeT OBITH CBeleHO K

R
dr

Taxum o6pasoM, nckomasi nocrosiuHas u — 0 (yro Oymer ciaeacTBHeM
HeCIKMMAaeMOCTH MaTepuajia) M JaBiIeHHe B KNIKOCTH

\ ¥(E)dz (1.10)

Has meorpanuvenuoii cpeast © = 0 u dopmyaa (1.10) nmusa p npumobpe-
TaeT BUJ

p=—\V@Ed (1.11)

Beipasxenune (1.11) anamornuno gopmyae (1.12) paGors [!], rak Kak gis
Hec;KMMaeMoro Mmarepuana (yuknus § == G (s) Gyner o0paTHOHl Io OTHOMIe-
a0 K Qysrnum 6 — V¥ (E)

XapaKrepHo, YTO KaK U B cjJydYae TOYeYHOr0 HCTOYHHKAa Temnaa [!],
JdaBleHHe B KUAKOCTH, OKDY;KeHHOH HeorpaHWYeHHON TBepHOH cpeloi, npu
IJIaBJIeHNN HE 3aBUCHUT OT I.

B cnyvuae cxemn Ilpamparas, Korma

[ a, E<e
YE =15

s

JaBjieHue B AHJIKOCTH Olipemendaercda BBIpa;‘HeHI/IeM
€o
) == —0g 11 L 1n(-— 1.12
p—= ol () (1.12)

KoTopoe amamormduo gopmyre (1.14) pabors

§ 2. Jlegopmanus TBepaoro Texa npu 3arsepaesapun (pasrpyska). [Ipm
3aTBePeBAHAN IOBEPXHOCTHHIX CJI0€B ;KHUIKOCTH 7, YMeHbOIAeTcsi W B TBep-
JI0M Tejie TpOMCXOAUT pasrpyska [!]. B obmactu r, < r< R Bauany pas-
TPY3KH COOTBETCTBYeT HccllefloBaHHOe B § 1 cocToAHNe HArpyKeHHOrO TeJna
OpH 7y = ry. B obnactn (r,<r< r,) pasrpyske TBepAOTO Teja NpefmecT-
ByeT MIHOBEHHAs HATPY3Ka B MOMEHT 3aTBepieBanmsa (kak u B [3] mpu
nonuMop(HOM NpEBpaIeHNN), KOTOpasd co3jaeT HadajlbHOe MJisI DPasrpysKu
COCTOSIHNE.
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Tenzop nmedopmanmii mo-mpeHemy ompepedserca ¢opmymnamn (1.2),
B KOTODHIX ABHEHIM 00pa3oM CJefyeT ydYecTb, YTO NOCTOAHHAA U B3aBUCHUT,
KaK oT mapamerpa, oT r,. [Jpyrumm caosamm, B (1.2) u =u(r,), npuiem
u(r,) =0.

CpBurossie feopMamuu, COOTBETCTBYIOI[ME HAYaJIy pa3rPy3KH B JIO00H
TOUYKe 7 ONPEeReAITCA OYeBHAHEIM 00pazoM

o (o]

£.°—£,° = 3e,, e — e = o [u(r) el (ro<r<ryy (21)

o] (o] ( rm )2 o (o] 3 rm 2 3
g,” — &,° = 3¢, (—r— y 8 — g =g | - (rp <r<R) (2.2)

B (2.1) yureno, uTo pasrpysKa B TOYKe 7 HAUYMHAETCA IPU IIPOXOKMe-
HUY 4Yepe3 3Ty TOUKY I'DAHUNIEBI pasfena 7 — 7.

I{acaTesnpHBle Hamps)KeHUs, OTBedYalIINe HadaJabHBIM Aedopmanuam (2.1)
u (2.2), B obmactu (r,,<r<R) cuepyior u3 (1.3) u (1.4) upu ry=r,, a
B 06sacTu (7, < r < ri) IPeAIIoNaralTcA CBA3AHHBIME ¢ medopmamuamu (2.1)
coornomenusaMu (1.3) u (1.4), amamornuneimu (1.4) paGotsl [1+3]

6. —6 =D (/) (8, — &°) =D (J,) g,

62— 62 = D (Jo) (&° — &) = D (Jo) o~ [ (r) + &o] «

O ¢yurmun @ (J,), saBucsueil 0T HHTEHCHBHOCTH Aedopmanuu casura J
(uuBapmanta (1.5), mocrpoemmoro mo (2.1) m pasmoro J, =V Ysu® + &),
[OpeMIoJaraerTcsa, Yro OHA 4YeTHA IO CBGEMY apryMeHTY M HMeeT HadaJbHBIM
ropusoHTaNbHBIN yaacTok, npudeM O (0) = o. B caywae ynpyroro gedopmu-
poBaHusi B MoMmeHT 3aTBepAeBaHud (O =, a B ciydae IOJHOTO «IPOCKAJb-
seiBaHuAy [!] Haposkmamoierocs cios tBepmoil gassl @ =0. B obmem ciy-
gae 0 <C O <o

3HasA coCTOsAHME Tejla B Hadaje pasrpy3KH, JIECKO 3alucaTh ypaBHEHH:A
COCTOAHHS TBEPOr0 Tejla B Te4eHHWEe BCEro IpoIecca pasrpy3KH

Op— Op = Gy — G -+ A (€ — &, — &4° -+ €;,°)

6, —6r =06, —0," (e, — & —&,° +&°)

KOTOpHIE HMEIOT HECKOJIBKO PpAasiMYHBIA BHA B oOilacTax (ro< r< I'y) U
(rm<<r<R).
Hapienue B rugxoctn npu momomu (1.6) moskeT GBITH NpejcTaBIeHO B
cienymomeit ¢opme:
‘ R
T (O—
™m
rjle MHTEpPBAJ HHTErPHPOBAHUA B NPABOil 9acTH YMBINIJIEeHHO pa3bHT Ha NBe
yKazaHHBIe BbIme O00JacTH.
Y1066 Mo dopmyie (2.0) MOKHO OBLIIO KOHKPETHO BEYMCIHTEL [aBJIeHIe,
HeoOXOMMO OIpEeJIUTh IOCTOAHHYIO u(r,). 9Ta mocroAHHAadA, Kak u B § 1,

HaXOQUTCsA HpU moMolqu TpaHmdHoro yciosus (1.7), koropoe myTeM TOuk-
NeCTBeHHBIX Mpeo0pasoBaHMl MOKHO INPHUBECTH K BHAY

™m R
S (5 — 6o) — 2 (6, — 6,)] rdr + \ [(6r — 6g) — 2 (5, —62)] rdr — 0 (2.6)

ITpu mopcranoBKe ypasBHenwuit cBsasu (2.3) u (2.4) B yciosue (2.6) nociegnee
CBOAWMTCS K MHTErPaJIbHOMY COOTHOmeHUIO mis u(ry). Ecian ygecrs, 9o swupu-
KOCTH MOKeT pacCMaTpPUBATHCA KaK TBepjoe Tell0, Y KOTOPOro OTCYTCTBYIHOT
cIBUTOBEIEe NedopManuy U HANPSAKEHHUSI, TO MCKOMOE MHTerpajbHOe COOTHOMIe-
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HHe cpasy ke moaydaerca u3 ypasHenua (2.11) paGorst [%], B Koropom
ciaenyeT HOJMOKHATE Y. — 0 m

u(r)y (rr<r)
(=10 (,<r<R)

B pesyabrare u (r,) HaXOAUTCA W3 CAEAYIOMEr0 COOTHOMEGHWA:

o (ro) (R2 — r2,) - 2 S uw(r) (D (J,) — o] rdr (2.7)

To

Tar war u(r,) =0, 10 m3 (2.7) caegyer, uro u (r,) = 0. eiicTBuTennHo,
nugdepennupysa (2.7) mo r,, ero MOKHO CBeCTH K OfHOpogHOMY nuddepen-
I[NAJBbHOMY YPaBHEHMIO IIePBOTO HOPANKA

e e S

¢ I'PAHUYHBIM YCJOBHEM

2
w=0, npp[x:(l;;n) ('r

1. w@)=u (r0)> (2.9)

Vs (2.8) u (2.9) ¢ HeusGesxuoCTHIO BHTEKAaeT, 4T0 U — w = 0.
IMpn u =0 ¢opmyna nna maBieHus B sRUAKOcTH (2.5) mpumoGperaer B[
¢ 3

/ rm A P dr
P = 38, [0 (s)— ol In | 2= | - Begr? \ W (J,0) 5 + 3¢,

2 R?

=g, | —~ ) (2.10)

Ecan oGosnaunrs wepes p,, HaBiieHne, BO3HHUKIIEEe B JKHUIKOCTH B KOHIE
naasiennd, u ydectb Qgopmyay (1.10), To (2.10) mokHO 3ammcaTh B BHMIE

—_—pn2
rm ro

. 3
D = Pm — 38y [ — @ (g,)] In -+ - g, ——— 2.11)
B mpepenpHOM ciiyuae HeorpanmuenHoii cpemsl (R — oo) dopmyna (2.11)
YIpOIaeTcs

P = pu—3eglo— D (e)]In (2| (2.12)

Berpasxenue (2.12) anamormuno (2.13) paGors [!] (cayuail k — k; sxBUBa-
JIeHTeH TNPeANOJIOKEeHNIO HeCKIMAaeMOCTH).

3a mcrmoueHneMm caydas ynpyroro gedopmuposanusa (D (e)) = a), Korma
P = Dy, = const, [aBeHWE B KUJKOCTH yOHBaeT IO Mepe YyMEHbINEHUA
panmyca pacmiasa: Op/dr, >0, tak rar @ (g)) < a. IIpu meroTopom ry = p,
NaBleHWe B JKUAKOCTH ofpaliaercd B HYJIb U IpH 7, < P, CTAHOBUTCHA OTPU-
mareJbHEIM. JHa4YeHHe pajmyca p, npu Kortopom p =0, ciexyer Hemoc-
pexcrBerHO M3 (2.12)

(2.13)

I = G =0 @)

B cayuae g,> e, mosxno cumrath D (g)) << a U p, ONPENETUTE yCIOBHEM

In () =g ~ - <1 (2.14)

00/ 3ag, €

13 KOTOPOro BUAHO, YTO Py MaJ0 OTIMIAETCH OT 7'y OGosnauas T’'m—P¢g = N'm,

u3 (2.14) nerxo moxydymrth
(2.15)

5 OMT®, &5
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@opmyaa (2.15) B TouHOCTH cOoOTBeTCTBYeT omeHke (3.7) paborsr ['].
Ipu r,, — r, = 2nr,, orpunaregbHoe JaBJIeHNE B JKUIKOCTH CPAaBHUBAETCA
o abCOoJOTHONX BeJIUYUHE C P,
pP=—Pm npu r —ro=2nr_

Taxkum o00pasoM, cHOBa HOATBepsKAaeTcA OCHOBHOI BHIBOj paborer [']:
ysKe Ipu He3HAYNTeJHHOM BBIMEP3aHUM MOBEPXHOCTHBIX CJIOEB JKUAKOCTH B
Hell Bo3HUKaeT 00JbInoe M0 a0COMIOTHOI BelWduHe OTPHUIlaTeJbHOE [aBJeHHe.

§ 3. YcaoBua oOpasoBanus KaBepHbI IpH 3aTBepAeBaHUU o00JacTu pac-
miasa. B npeppigymem maparpade, a Taxske B pabore [!] Obuio mokasaHo,
970 He3aBUCUMO OT (POPMBI MTHOBEHHOTO JIOKAJILHOTO MCTOYHMKA TEIJa, BEI3HI-
BAIONIET0 IJIaBJeHne HEKOTOPOil 9acTu TBepJOro Teja, B CAaMOM Hadale 3aTBep-
meBaHUA 00JacTH paciiaBa HPHU €, > €, B JKUIKOCTH BO3HHKaeT (0JIbIIOe
oTpunaTeabHoe masienue. B ['] oTmewasock, 94T0 TaKoe COCTOsAHUME Tejaa He-
YCTORYNBO ¥ IPU BHINOJHEHUU HEKOTOPHIX 9HEPTeTUIECKUX YCJIOBUI B KU[-
KOCTH MOjKeT IPOU3OHUTH pPa3pHIB.

VenoBusi sHepreTUIeCKOl BHITOJHOCTY PasphiBa MOYKHO OIEHUTH, IIpefIo-
Jarasg, 9TO PajuyCc 0 BO3MOKHOMN (IHIPKUY B JKUAKOCTH 3HAYUTEJIHHO MEHBIIe
pasMepoB obiacTu pacmiaBa: p < 'm. OOpasoBaHume TaKoi NBIPKA B JKUJKO-
CTH, PACTAHYTOH JaBJieHWEeM P, CBA3AHO C yMeHbIIeHHeM 00BeMHON dHepruu
Ha BeJIWUINHY ~ pp® (Ha BeJWUNHY IOpAAKA pabOTH IO BHABIMBAHUIO KUJ-
KOCTH #3 0CBOOOKaromerocs o6bemMa) M ¢ BOSHUKHOBEHMEM [OIOJHUTEeIbHON
HOBePXHOCTHOM sHepruu ~ op? (0 — KodPOuUIMeHT MOBePXHOCTHOTO HATSKe-
HUS SKUIKOCTH).

N3 cpaBuenusa stux sHepruii ciegyer, 9To oOpasoBaHue pas3phiBa dHepre-
THYeCKHM BBHITOIHO LpU

p=al/lp]| 3.1)

Tak Kax IpejelpHOe OTPHUIATEJIbHOE [aBieHUe UMeeT BeauduHy | p|= G,
t0 (3.1) MOJKHO 3ammcarb B BUje YCJIOBUA

p=a/s;

MunaumanbpHOe B3HAaYeHHME Ppp, LUPH KOTOPOM BO3MOKHO oOpasoBaHUe
OBIPKM, 3aBHCUT OT MeXaHWYeCKUX CBOMCTB Marepuaja U COOTBETCTBYeT
pasmepam Qpin =~ 107 — 1075 cwm.

Ilocire ob6pasoBamms pasphiBa B JKUAKOCTU ee AajbHeHINee 3aTBepeBaHue
npoucxoput npu p = 0, m03TOMY IOJHOe BEIMEp3aHUe JKUIKOCTH 3aKaHUYU-
BaeTca o0pa3oBaHNeM KaBepHHI, T. e. 0CBOOOKAeHHeM o0bemMa ~ 3e.V, Tme
V — oObem obnactu pacmiasa:

B cBowo ogepeap, o6seM o6GiacTu pacmiiaBa MOJKEH IIPEBHINATH HEKO-
TOpoe HanmMeHbIee 3HAaYeHUEe Vpip, NOPH KOTOPOM 00BeMHOE pacTAKeHue
JKUIKOCTH JOCTUraeT BeJIMYUHBI ~ pmin®. [pyrumu crosamu

Vnin kPmin3

3necs k — Ko3pdPunueHT 00BEMHOr0 CHKATUA IKUAKOCTH. B 3aBHCHUMOCTH
OT BeJWYNHH kK MUHHMAJBHEI 00BEM MOKET UMeTh CJe[yIOoNlie BeJIUYUHEL:

Viin ~ 10718 — 10712 cp?
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