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VK 621.9
MOJIEJIUPOBAHMUE ITPOIIECCA (I)OPMI/IPOBAHI:I}I CJUBHOM CTPYKKHA
C YYETOM TEPMOMEXAHHNUYECKOHU PA3I'PY3KHU
C.B. Muxainos, A.Il. Onetnux

C nomoLubto TeopeMbl O pa3rpy3ke BbINOMHEH aHann3 BIINAHUA HEOAHOPOAHbLIX MO TOJILLUHE CTPYXXKU TepMOMEXaHNYECKUX Hanpa-

KEHUN Ha pannyc KpMBU3HbI CTPYXKN U OANIMHY KOHTakKTa C nepegHen NOBEPXHOCTbIO WHCTPYMEHTa.

3aBuUBaHHE CTPYXKKH Kak pe3yiabTaT oOIIero
TIpoIIecca CTPYKKO00OPa30BaHUsI IIPOXOAUT HECKOIBKO
cTamuii cBoero passutus. Cpe3aeMblil cIOH MeTasia,
TpaHchOpMHPYSCH B CTPYXKKY, MOOUYEPETHO IEpece-
KaeT 00JacTH ympyroro neopMHupOBaHUS, TIACTHIC-
CKOTO TE4eHUsl, yrnpyroro pasrpyxenus. HeonHopon-
HO€ HalpsHKEHHO-Ae(POPMHUPOBAHHOE COCTOSHHE B
30HaxX MEPBUYHOW M BTOPHYHON Jedopmaiuii mpuBo-
JUT K TOMY, 4TO CTPY’>KKa YK€ B HadaJbHbli MOMEHT
CBOero o0pa3oBaHWsl TNPHHUMAET KPHBOJIMHEHHYIO
¢dopmy. Ilpu nanbHelmeM NepeMEIlEHHH CTPYKKH
BJIOJIb NE€pEeAHEl MOBEPXHOCTH MHCTPYMEHTa YMEHb-
LIeHHE M3rHOaroIIero MOMEHTa OT AEHCTBUS KOHTAKT-
HBIX HaIpSDKEHWH BBI3BIBACT II€pepaclpeliesiCHne
BHYTPEHHHX HAlpsDKCHHH W W3MEHEHHE IIepBOHA-
YaJIbHOW KPUBU3HBI CTPYKKH. 32 TIpe/ie/laMi KOHTAaKTa
c pe3uoM ¢opMma CTPY)KKH MOXKET PaccMaTpUBaTHCSA
KaK pe3yJbTaT ABYX NMPOTHBOIMOJIOKHO JACHCTBYIOIINX
MIPOLIECCOB —HArPY>XEHUs] U pasrpy3ku. OKoHYATEIb-
Hasi KPUBHM3HA CTPYXKKH OyZEeT ONpenensThCsl Kak pas-
HOCTb KPHUBU3HBI CTPY)KKH, BO3HUKAIOIIEH B pe3ysbTa-
TEe HEOAHOPOAHOM AedopMany MaTepHaa Cpe3aeMoro
CJIOS B 30HE IUIACTUYECKOTO TEUEHHUs], U BEIIMUUHBI U3-
MEHEHUsI KPUBU3HBI CTPYXKKH, BBI3BAHHOTO €€ yIIPYyTrou
nehopManmeli Ipy Harpy>XeH|H U pasrpysKe:
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T€ 7 — paguyC KpUBU3HBI HEUTPAIBHOM OCU CTPYKKH.

JlaHHBII ypOBEHb CXEMaTU3allUM SIBICHUS 3a-
BHUBaHUSI CTPY>KKU OTKPBIBAET BO3MOXHOCTh IIPUBIIE-
YEHUs K UCCIIEJOBAHHUIO PACCMATPUBAEMOr0 MpoOLec-
Ca OCHOBHBIX 3aKOHOB TEOpUU YNPYrOCTH U ILIa-
CTUYHOCTH.

B GonpmmHCTBE paboT MO pe3aHHI0 METaIOB
Tporecc 00pa3oBaHUsl CTPYKKH PAacCMaTpUBACTCS Kak
nporiece OONBIINX MIACTHIECKUX AedopMalvii Ha 6aze
JKECTKOIUIACTHYECKONM MOJENH IOBEINECHUS MaTepuaa.
B sTOM cirydae mpu MOJEIMPOBAaHUHM MPOLIECCA 3aBUBA-
HUS CTPYXKKHU YIIPYIOM COCTaBIAIOLICH W3MEHEHMs pa-

Jyca KpMBHU3HBI CTpyxKku npeneOperaror [1, 2]. Co-
IJIAaCHO JpPYrod TUIOTe3€, OCHOBHON MPUYMHON 3aBH-
BaHMS CTPYXKH CUMTACTCS yIpyrasi pasrpy3ka CTpyxX-
KW OT JeHCTBUS BHEIIHUX CUI pe3aHus [3]. Bompoc o
XapakTepe U CTEIEHH BIHMSIHUS YIPYroro neopMupo-
BaHMS CTPYXKH IIOCIE TPOXOXKACHHSA €I ydacTKa
IUIACTUYECKOTO KOHTaKTa Ha M3MEHEHHE paanyca
KPHBH3HBI HUMEET NPUHLUIHAILHOE 3HAUCHUE KaK ISt
MOHMMaHHUs MEXaHW3Ma 3aBUBAHUS CTPYXKKH, TaK U
JUISL €T0 MOJISITMPOBAHUA.

HeoOxoauMbIM ~ yCIIOBHEM  MCKPHBIICHUS
CTPYXKKH IIPH CHSITHHU AEHCTBYIOIIEH HA Hee Harpy3ku
SIBJISIETCSI HEOTHOPOIHAS 110 TOJIIMHE CTPYXKKH YIpY-
ro-tuiactTadeckas nedopmarnus metammia. O HepaBHO-
MEpPHOM HaIPSHKEHHO-IE(HOPMUPOBAHHOM COCTOSIHUH
30HBI PE3aHMsI CBHIETEIBCTBYIOT SKCIEPHMEHTAIBHO
YCTaHOBJICHHBIE (DAKTHl HEIOCTOSHCTBA II0 CEYCHHIO
CTPY>KKH CKOpPOCTH AedopMaiuu, cTeneHu aedopma-
UM, Temmepatypbl. IlpoBeaeM KONIMYECTBEHHYIO
OLIEHKY BEJIMYMHBI W3MEHEHHs pajuyca KPHUBU3HbBI
CTPYKKH IIPH €€ TEPMOMEXaHUYECKON pasrpy3Ke.

MexaHUuecKyl0 pas3rpy3Ky CTPYKKH MOXHO
IPE/ICTaBUTh KaK Harpy>keHue Oajiku B Ipeaenax yIi-
pYrocTu M3ruOaromyM MOMEHTOM, 10 3HaKy oOpaTt-
HBIM MOMEHTY IIpH Harpy>xeHuu. l3ameHeHne KpuBu3-
HBl CTPYXKH, Ha OCHOBAaHMH TEOPEMBI O pasrpysKe,
MOJKET OBITH OIPEIEIICHO 110 (PopMyIIe

1M o
r, EJ’

rne M — u3rubaroiyii MOMEHT OT JAEHCTBUSI BHYTPEH-
HUX HOPMAJBHBIX HANpPSOHKEHUM, OEUCTBYIOILUX
BJIOJIb OCH CTPYXKKU;

E — MOmyinb YIOpyrocTH Marepuana CTIPYXKKH;
a%b2
=[5~ MOMEHT MHEpINHM oMM noMe-

PEYHOro CEYEHUsl CTPYKKH OTHOCUTEIbHO HEH-
TpaIbHOU TOBEPXHOCTH;
a,, b, — ToNIMHA ¥ IUPUHA CTPYIKKH.
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B npexenax KOHTakTa ¢ HMHCTPYMEHTOM
CTPY’KKa HAaXOOUTCA B COCTOSHHM JIUHAMHYECKOIO
paBHOBecHus. HepaBHOMEpHBIE IO TOJIIUHE CTPYIKKU
BHYTPEHHHUE HaNPsHKEHUS YPaBHOBEIIEHBI BHEIIHUMU
CcuJlaMU, JIEWCTBYIOIIMMHU CO CTOPOHBI NMEpPEAHEN Mo~
BEPXHOCTU HUHCTpyMeHTa. M3 ycinoBus paBHOBECHs
CTPYKKH HM3rHOalOUi MOMEHT OT JEHCTBUSI BHYT-
PEHHHUX TEpPMOMEXAHUYECKUX HANpPSDKEHUH paBeH U3-
rudaronieMy MOMEHTY BHEIIHMX KOHTAKTHBIX CHII
pe3aHMs U HApaBJIEH B IPOTHBOIOIO0XHYIO CTOPOHY.
7151 KOHTAKTHBIX HaNpsKEHUH, pacnpenesieHue KOoTo-
pBIX TOKa3aHO Ha puc. |, BeIMYMHA W3rHOAOIIETO
MOMEHTA B JII000M CE€UYEHHHU CTPYKKH paBHa!
npu 0 <x <I;

M(X)Z%X (3)

1—2 l—2+ll—x _1202 +(11—x Zl;x

npu l] <x _<11+lg

YL Ut I PR
21, 32 2 [

4)

TIe 7, — MAKCUMaJIbHOE KacaTelIbHOE HANpPsDKEHHE Ha
nepeiHer TOBEPXHOCTH HHCTPYMEHTA;
[, — rHA y4YacTKa yIpyroro KOHTaKTa CTPYKKH C
HHCTPYMEHTOM;
M — k03(hGUITHESHT TPEHHUS,
I =1 alSin(ﬂl_}/)
1= 5 -
sin 3
YMeHbIIIeHHE W3THOAIEro MOMEHTa B yJa-
JSIOMIAXCS OT PEXYIIeH KPOMKH CEUCHHUSX CTPYKKH
CBUJICTEIILCTBYET O TOM, 4YTO IIPOLECC pa3rpy3Kd
CTPY>KKH HAUMHAETCS HA YYaCTKE €€ KOHTAKTa C MHCT-
pymentoMm. IIpu 3TOM 3aKOHOMEPHOCTH H3MEHCHUS
KPHMBU3HBI CTPYXXKH B IpOILECCEe MNEepEeMEIleHHs I10
nepenHel MOBEPXHOCTH pe3lia ONUCHIBACTCS 3aBUCH-
MOCTBIO

)

11 My, —MQE) ©
r(x) Yo EJ ’
rae M, — MaKCHMaJIbHOE 3HA4YeHHWE H3rn0OaroIiero

MOMEHTA.
JIs1 KOHTaKTHBIX HANPSDKEHUH, MOKa3aHHBIX
Ha puc. 1, M,,,, paBHO

_ Tmb2 12(12 +3ll)_ lzaz
max 2 3# 2

alioa |l @
7,

M

PacdeTsl MOKa3bIBAOT, YTO B PE3YJILTATE CHATHS
BHEIIHUX CHJI CTPY>KKa MOCTEIIEHHO YBEIMYMBAET pa-
JIyC KPUBH3HBI OT 7, HA BBIXOJE W3 30HBI NEPBHYHON
IIACTUYECKO neopManny [0 7, B KOHIE YyYacTKa
KOHTAaKTa C WHCTPYMEHTOM. MOXHO IIPEAIOJIOKHUTD,
YTO YBENMYEHHE pajyyca I' B pe3yJbTaTe ee pasrpy3Ku
3a TpeeNioM 30HBl BTOPHUYHOHN IUTACTHYECKOU Iedop-
MallUK TPUBOJNUT K YHPYTOMY CKOJIBKCHHUIO CTPYIKKH
M0 HEepeAHEeH IMOBEpXHOCTH HMHCTpyMeHTa. CoriacHo
TaKol T'MIOTe3€ UTMHA YNPYroro KOHTAKTa CTPY>KKHU C
PE3LIOM 3aBUCHUT OT T€X K€ MapaMeTPOB, YTO H 7, T.€.
OT MOAyJIsl ynpyroctu oOpabaTeiBaeMOro marepuala,
pa3sMepoB CEUEHHsI CTPYKKH U CTEIEHU HEOJHOPOIHO-
CTH HAIPSHKEHHOTO COCTOSTHHMS TIO TOJIIMHE CTPYKKH.
3aBepIeHne mponecca pasrpy3KH CTPYKKH COOTBETCT-
BYET MOMEHTY OTpBIBA CTPY>KKH OT TI€peiHEN MMoBepX-
HOCTU MHCTpyMeHTa. [locne nonaHoi pasrpy3ku paauyc
KPUBHU3HBI CTPYKKH TPHHHMAET CBOE OKOHYATEIHHOE
3HaueHue. CyMMapHOe U3MEHEHHE KPUBU3HBI CTPYKKH
OT JIeiiCTBUS pa3rpy3KH PaBHO

i . Mrnax (8)
r EJ

[Tony4yenHble ypaBHEHUS! ObUTH HCIOJIB30BaHbI
JUISL pacyeTa BEJIMYHH ¥y U CPAaBHEHHS WX 3HAYCHUH C
paanycaMu KPHBH3HBI OKOHYATEIEHO CPOPMUPOBAH-
HOHW CTPY)XKH. Pe3ynbraThl pacuera M HCIIOJIb3yeMble
JUIS HEeTo JKCIEePHUMEHTAIbHBIE NaHHBIC CBEICHHI B
Tabmuy 1.

W3 Tabmuisl BUOHO, 9TO IS UCCIETyEeMBIX yC-
JOBUH pe3aHHWs W3MEHEHHWS paanyca KpPUBU3HBI
CTPYXKH B pe3yJIbTaTe e€e pasrpy3KH HE MPEBBIIIAIOT
20 %. Pemenusi, mOCTPOCHHBIE C YYETOM IIPEAIOINO-
KCHHA O TPEYTroJIbHOM 3aKOHE€ M3MCHCHHS HOpMaJlb-
HBIX HamnpsDKEHUM MO nepefHell MOBEpXHOCTH HHCT-
PYMEHTA, NMPUBOJAT K €1I€ MCHbLIIUM 3HAYCHUAM H3-
MEHEHUS R, OT pa3rpy3KH.

Jl1s1 IONHOM OLEHKH CTENEHM BIUSHUS YIIPY-
roif nedopmanuy m3ruba CTPY)KKH Ha €ro OKOHYa-
TENbHYI0 KPUBH3HY HEOOXOAMMO y4YeCTh JOIIO YIpPY-
rux aehopManuid CTPYKKH, BOSHUKAIOIINX B Hadailb-
HBIIi MOMEHT Harpy»eHus cpesaemoro ciosi. Konuye-
CTBCHHO OIPCACINUTL BJIIUAHUC YIPYIUX COCTABJIAIO-
mux AedopMalru CTPYXKKH TPH ee Harpy3Ke Ha Be-
JUYKHY 7, podieMaTHyHo. OJJHAKO J0CTAaTOYHO OYe-
BHIHO, YTO CyMMapHOE U3MEHEHHE KPUBU3HBI CTPYK-
KA C y4eTOM ee Harpy3Kd W pasrpy3ku OyneT erme
MEHBUIEH BEJIMYMHON, Y€M pPACCUMTAHHOE BBILIE W3-
MEHEHHE KPHUBH3HBI CTPYXXKH B pe3yibTaTe €€ pas-
rpy3ku. [Ipu paBeHCTBE MOmyJel yrnpyrocta cpesae-
MOTO CIIOSI M CTPYXKKH [4] pasnuyue H3ruOaromx
MOMEHTOB, BO3HHKAIOIIMX TPH YIpPYroil Harpyske u
pasrpyske My, u M., (cM. puc. 10), 3aBUCUT OT CTe-
MEHW YIPOYHEHHs YACTHI[ MaTephalia Cpe3aeMoro
CJIOS B 30HE IJIACTUYECKOTO TEYECHHUSI.
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Puc.1. Cxema (a) u iuarpamma (0) pa3rpy3ku CTPYKKH

Tabmnuma 1

PacuerHble 1 SKCHIEpUMEHTANBHBIE JAHHBIE, HCIOJIb3yEMBbIE JJI OLEHKU CTEIIEHU BIMSHUS Pa3rpy3KU CTPYKKH
Ha N3MECHEHHE €€ Paanyca KPUBH3HEI

VcnoBus pe3aHust DKCIIepUMEHTAJIbHBIC ITAHHbIC PacueTHbIE 3HAUCHMS
00pabathIB. v, a, Y 1y, b, a, Ty T, 7,
Marepual Mm/c MM rpaj MM MM H MM MM MM MM

cranb 45 2 0195 | 0 0,45 0,3 045 | 0,35 1,2 12,31 1,1
crans 45 2 | 039 0 0,8 0,6 037 | 0,68 1,8 22,5 1,67
cranb 45 2 0,5 0 1,1 0,7 0,34 0,83 2,4 19,8 2,14
cranb 45 1,8 | 0,215 | 13,5 0,4 0,3 0,5 0,3 2,16 10,85 1,8
cranb 45 1,8 | 0,215 30 0,34 0,2 0,6 0,28 3 13 2,5
crans 40X | 14 | 039 0 0,65 0,4 0,5 0,61 3 75,31 2,9

Jnst Manbix 3HaYeHUH KO3(h(HLIMEHTOB KPUBBIX
YIIPOYHEHHMS N, XapaKTEPHBIX JUIsi OOJBIINHCTBA CTajel
U ciuaBoB [5], MOMeHTel M, U M, COM3MEPHMEI
apyr ¢ apyrom. CiefoBaTeIbHO, MOXKHO OXKHIIATh, YTO
CyMMapHO€ BIMSHHE YNPYTuX AehOopManuid CTPYKKH
Ha R, OyZeT CyIIEeCTBEHHO HW)KE BIIMSHHS TOJIBKO Of-
HOI1 pasrpy3ku. Masioe BimsiHUe yrpyroi nedopmarnmm
CTPY)KKH Ha €€ KPUBH3HY COOTBETCTBYET COBPEMEH-
HBIM 3HaHUAM O (HM3MKE IIpoliecca Pe3aHusi Kak Ipo-
iecca OOJBIINX TIACTUYECKUX eOpMaIIHid.

CamocrosiTensHOe BIMSHUE Ha (POPMUPOBAaHHUE
CTPYKKH OyZeT OKa3blBaTh HEOJHOPOJIHOE pacIpese-
JICHHE TeMIepaTypsl B 30He pe3aHus. CoriacHoO dKcC-

MNEPUMEHTAJIBHBIM U TCOPCTUYCCKUM HCCICIAOBAHUAM
HauOoblIee KOJIMYECTBO TEIlla KOHLEHTPUPYETCS B
CJIOSIX CTPYXKKH, NMPHJIETAIOMINX K MEpeaHei MoBepX-
HOCTH HMHCTpPYMEHTa. 3]IeCh TeMIIepaTypbl OCOOEHHO
BBICOKH ¥ HAMHOT'O ITPEBBILIAIOT TEMIIEPaTypy B 30HE
YCIIOBHOH NOBeEpXHOCTU casura. I[lo mepe ynaneHus
OT TepegHel MOBEPXHOCTH pe3la TeMIleparypa
CTPYXKH PE3KO TamaeT. MakcuMarbHas TeMIIeparypa
HaOJIIOMaeTCsl Ha y4JacTKe, PacloJIOKEHHOM INPHOIH-
3UTEIBHO B CEepeAWHE [UIMHBI IUIOIAAKH KOHTaKTa
CTPYXKKH C pe3loM. 3a 3TOH Haubosee HarpeTroit 00-
JIACThIO TEMIIEPATypa CTPYKKH HAUMHAET YMEHbIIATh-
Csl, BBIPABHUBAACH IO TOMIIUHE (PUC. 2).



MexaHu3M BIHMSHUS HEOAHOPOAHOTO pacrpe-
JENIeHUs] TEMIEpaTypsl B 30HE pe3aHust Ha nedopma-
0 U (GopMy CTPYKKH MOKHO HPEACTABUTH CIeE-
IoyromuM obpaszoM. Harpersle 10 BBICOKOH Temmepa-
TYpBI IIPUPE3LOBLIE CIOM CTPYXKKH CTPEMSATCS YIIU-
HHUTBCA OTHOCUTCIIBHO CBOGOZ[HIJIX CJIOCB Ha BEJIMYUHY
A (cMm. puc. 2). MeHee HarpeTble BHYTpPEHHHE CIIOU
CTPY’KKH MPEMATCTBYIOT 9TOMY YAJUHEHUIO, CO3/1aBast
B NIPHUPE3LOBBIX CJIOSX HanpspkeHus cxartus. [Ipu uH-
TEHCUBHOM HAarpeBe KOHTaKTHBIX CJIOEB CTPY>KKH Ha-
NPSDKEHHUS B HUX MPEBBIMIAIOT HPEIes TeKy4eCTH, YTO
BBI3BIBAET IOTOJIHUTENBHYIO IUIACTHYECKYIO aedop-
MalUIo CKaThs 3TUX ClloeB. Bo Bpems oxmaxiaeHus
MPUPE3LOBBIE CIION CTPEMATCS YKOPOTUTHCA, HO HE 10
MepBOHAYAIBHON [UIMHEI /, a OOJbIIe — HAa BEITHYHHY
IJIACTUYECKOTO CKaTus A, IIpensrcrByroniye aromy
BEPXHHE CIIOHU CTPYKKH YIPYro COKUMAIOTCSL.

YunTeiBast OONBIION TeMIEpaTypHBIH TIpaju-
€HT TI0 CEYCHUIO CTPYXKKHU (#,>>1.), IPUMEM BEIHYH-
HY OTHOCHUTEIBHOIO TEMIEPATypHOTO CXKaTHUs IpH-
PE3IOBBIX CIIOEB CTPYKKH PaBHBIM (CM. puc. 20)
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rae a — K03 OUIMEeHT THHEWHOTO PacIINPEHHUS,

[ — JUIMHA IUIACTHYECKOTO KOHTAKTa CTPY)XKH C

pesnom;

t, — TeMIIepaTypa IpUPEe3L0BOro CIIOs;

t, — TeMIeparypa BHyTPEHHHUX CIIOEB CTPYKKH.

OTHOCHUTENBHOE C)KATHE TIPUPE3LOBBIX CIOEB A

BKJIIOUAET YIpyTHe U Iu1acTudeckue nedopmanun (cMm.
puc. 2 6):

Acye :Aynp +A,. (10)
Bemnuuna A, onpenensercs 1o 3akony ['yka:
o=&y,E, (11)

e &ypp =A ), /1 — crenenn nedpopmanum;

E — monyns FOnTa.
Pemas ypasuenus (9)—(11) otHocuTensHO A,
MOy YHM:

(o2
Ay =1 a(trnax _tmin)_?n > (12)

rjie 0, — Ipejea NponopLUHOHaIbHOCTH 00pabaThiBa-

€MOI'0 Marepuaja.
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Puc. 2. MexaHnu3sM BJIUSHUS HEOJHOPOJAHOI0 PacIpe/ie/IeHUs] TeMIIEPATyphl B 30He pe3aHusd
Ha gedopManuio H GopMy CTPYIKKH:
a — TeMIepaTypHble Mo npu Todenun cranu IIX 15 pesnom T14K8 ¢ ¥ = 0% by = 5,8 mm; a; = 0,35 Mm; v = 80 M/MuH;

0 — MozeNb CTPYXKKH

VYKkopoueHHe NpPUPE3LOBBIX CIOEB CTPYKKU
IPU UX OCTBIBAHUM TPHUBEIET K HEKOTOPOMY
pacIpsMIIEHUIO CTPYKKH U YBEJIMYEHUIO pajuyca ee
3aBuBaHMs R, BenmnunHa u3MeHeHuWs paamyca
KPHUBH3HBI CTPYKKH OT TEMIIEPATYPHBIX HANpPsDKEHUH
CKaTHs onpenenseTcs 1o Gopmyre:

R, a,(I+A

tn _ 2( n.?) , (13)
R, a)+RA,,

rae R, — paanyc KPUBH3HBI CTPYXKKH C YUETOM Tep-

MOMEXaHUYECKOU pa3rpy3KH.
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AHanm3 BIMSHHA TEPMOMEXAaHWYECKOH pas-
TPY3KH CTPY)XKH IIO3BOJIAET CIENaTh CIEAYIOIINe
BBIBO/IbI:

1. OCHOBHOM NPUYMHOM E€CTECTBEHHOIO 3a-
BUBAHUS CTPYKKH SIBJISETCS HEOTHOPOAHAS IIACTHU-
yeckas JedopManus MaTepuaga Cpe3aeMoro cios B
30He pe3aHus. Jons ynpyroil cocTaBISIOLICH H3Me-
HEHUsI painyca KPUBU3HBI CTPY>KKH HE3HAUUTEIIbHA.

2. TepmomexaHudeckas pasrpy3ka CTPYKKU
BBI3BIBACT YBEIMUYCHHE pajnyca €€ KPUBHU3HBI, UYTO
MIPUBOJNUT K 00Pa30BaHMIO yIIPYTrOro KOHTAKTa CTPYXK-

KU C NIepeiHEN TOBEPXHOCTBIO HHCTpYMEHTa. PacueTsl
MOKAa3bIBAIOT, YTO BIMSHUE TEMIIEPATypHOI pa3rpy3Ku
CTPYXXKH Ha ee (opMy HesHauuTenbHO. [Ipu ocThiBa-
HHUHM CTPYKKH €€ paJguyC KPHUBU3HBLI HM3MEHSAETCS Ha
BEJIMYHHY, HE TPeBhIIIaoNyo 2—3%.

3. JliuHa ympyroro KOHTaKkTa CTPY)KKH 3aBH-
CUT OT MOJAYJIsSl YHOPYroCTH U Hpejena MpOomopLuo-
HaJILHOCTH 00pabaThiBaeMOro MaTepuana, pasMepoB
MONEPEYHOr0 CEUYEHUsl CTPYKKU M paauyca ee KpH-
BU3HBI B HOPMAJIbHOM K NEpeAHel NMOBEPXHOCTU HH-
CTPYMEHTa IJIOCKOCTH.
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