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PACYET BEJIUYHUHBI KPUTHUYIECKOI'O KPYTAUWEI'O MOMEHTA
N3OTHYTOM B [TIOJYOKPYKHOCTH HUJIWHAPUYECKOU
MNPYKHWUHbI

Acn. P.H. BAITMKOB, 0-p mexu. nayk, npogh. @ 4. COPOKHH

C UCRONb30GAHUEM PEULENUs, NOYHEHHO2O ¢ NOMOWbLIO YPAGHEHUI MEXAHUKU cmepdic-
Hewl, HaxoduUmces nPUbNUdICeHHoe Bblpadxcenue 0N BENUYUHbL KPUMUYECKO20 KPYymMAUjezo Mo-
MeHma YunuHOPUYECcKoll NPYJACUNLI, UIOZHYMOU 8 NONYOKPYIICHOCHb.

The theory of a thin elastic rod was used for screw cylindrical spring which ben! in a
half of circle to find an approximate equation for a value of the critical torsion moment.

Jlna neneii MpoCcerBaHUs ¥ H3MENBIEHHS CYXOro CBINyYero MaTepHana NpuMEeHA0TCs Tak
HA3LIBAEMBIE (CIIHPAJILHEIE TPOXOTHI». DTO YCTAHOBKH, pab0YMM OpraHOM KOTOPBIX SABIISOTCS
ITHHAPAYECKHE TIPYIKIHB], BpAIIaIONKecs BOKPYT COOCTBEHHOM MPOLOIBHON OCH 1 IIPOCEH-
Baromipe pabounit ceITyuMii MaTepyal CKBO3b 3a30pbl MEXIy BUTKAMH, a Takxke Apobsine
KpyIHBIE (pakuuy pabodero ChITydero Marepuana (3axBaThIBAEMBIE BCIECTBHE U3MCHEHUA
MEXBHTKOBOTO PACCTOSHESA, 00YCIOBICHHOr0 H3THOOM TPy XuHBL). LIWIHHApHYecKie IpyKu-
HBI B TI0JJOOHEIX YCTAHOBKAX, KK [IPABHIIO, H30THYTHI B AyTy OKPYXKHOCTH, K OZHOMY KOHILY
IPY’)KHHBI TIPHIOKEH KDY TALIMI MOMEHT OT JBUTATENs, B TO BpeMs KaK JAPYTOH KOHENl MpyXKHu-
HBI CBOGOIHO BpALAeTCsl B OJILIMITHUKE, HArPY)KEHHBIA MOMEHTOM CHJI TPEHHS MOALIHITHIKA
(puc. 1). ITpu onpeneneHHOH CKOPOCTH BPAILEHHSA MOMEHT TPEHHUS IOCTUracT BEIMHHIHEL, MPH

\

Puc. 1. CxeMa MenbHHLBI LIMKIUYECKOrO AEHCTBHA

KOTOpOH MpyxuHa TepsAeT ycroiunBocTs. OCh MpyKUHBL, Nexamas 10 MOMEHTA [MOTEpH yC-
TOWYMBOCTH B OIHOM IJIOCKOCTH, Ae(POPMHPYETCs, BHIXOAS U3 IIOCKOCTH, ¥ MPUHAMACT TIpO-
cTpaHCTBeHHYIO hopmy (puc. 2). [Tpu 5TOM, B 3aBUCHMOCTH OT JUTHHBI IIPYXKUHbI U BETHIHHEI
KPYTAIIErO MOMEHTA, MOXET NIPOU3OATH (TEPEXIIECT) MpPYXHHBL, T.€. IPYXHHA IOBTOPHT Tpa-
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Mouenr

yron oTHOCHTENBHOrO NOBOPOTA KOHUOB NpYXiHLL
Pue, 3. Tunosas ynpyras XapakTepHCTHKA KPYUEHHS MPYIKHHbI, H30CHYTOH B Moy OKPYKHOCTh

€KTOPHIO Ha nofobue aBmxenus ckakanku (puc. 4) mbo obpasyeTcs NETIA y KOHIA TIPYKH-
HBI, OJTHXKHETO K CBOOOAHOMY MONIUMIIHUKY (pHC. 5).

ITonpoGyeM MoTy4HTh BBIpaXEHHE U1 KPHTHYECKOrO KPYTALIEr0 MOMEHTA LMIHHIPH-
YECKOH NPYXKHHBL, H30THYTOH B MOJTYOKPYXHOCTS. [IPEANONOKHM, UTO ONOBHHY BHTKA TIpY-
JKHAHBI MOXXHO PACCMOTPETh KaK KPHBOJMHEHHYIO TI0JI0CY C PaIHyCOM KPUBH3HEI R , KeCTKOC-
ThIO H3rHba B, , xeCTKOCTBIO Kpyuennus C i NPUMEHUM K HEMY BBIPRXEHHE IS KPHTHUYECKO-
r0 3HaYEHUS MOMEHTA KPUBOJIMHENHOM mojocs! [1—4]
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Jlns onpenenenus kodhduunenrta K pemany HeTMHEHHYIO KpaeByIo 3aady JJUI4 CHCTEMBI

12 HenuHEHHBIX AU (epeHIHaIbHbIX YPABHEHIH MEXAHUKH CTEPIKHEH [1]
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OZnHH Kpail TIpyXKHHBI TPHHAMAJICS KECTKO 3aileMIeHHbIM. Ha BTOPOM Kpato Py XKUHbI
PACMONIOKEH UHIMHApUdecKuil tmaprup (puc. 1). M Ha 5ToM Kparo 3aZaBajiy [OBOPOT IpyIKH-
HbI BOKPYT OCH LIapHupa. Peurenue kpaeBoi 3aa4u MO3BOJIMIIO HAHTH 3aBHCHMOCTh PEAKTHB-
HOTO MOMEHTA HA Kpato MPYKHHBI OT OTHOCHTE/ILHOTO Yriia 3aKpyduBaHus (pHC. 3). Ykazan-
Has 3aBHCHMOCTb COIEPKHT TOYKY KCTPEMyMa, KOTOpasi COOTBETCTBYET KPHTHHCCKOMY CO-
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CTOSIHHIO TIPYXHHBL. [ToMydeHHBIH TaKuM Cr1oco60M KPHTHYECKHH MOMEHT M03BOJIsET Hality
3HaueHue Kod((HuiueHTa nponopUHOHATEHOCTH

MWD
Ed?
HSOHHOKIJB.THBIC YHCJIEHHEIE BKCHGPHMCHTM 6bIHH CI-IC'I'Cl\{ﬂ'l'fi3I‘IpOBafibI H Ha UX OCHOBe

6ruta momyuena npubmmkerHas Gopmyna (3), obobmaroias pe3yiasTarsl JUIS A0BOJBHO 60Jb-
Ioro HHTEpBAana H3MEHEHHA napaMeTpoB IIPYKHHBL; 1 =(20...200) ;

% =(0,01...0,12) ; 0, =(2,5...5) rpan, rae D, — AHAMETP BHTKa NPYKHHBI, d, — JHaAMETP npo-

0

K =

BOJIOKH IIPYKHHBI, O, — YIOJ [I0IBEMA BHTKA [IPYKHHBI, i — YHCI0 BHTKOB NPYXKHHBL E—
MOJYJIb YXIpYrocTH 1-ro poza.
4
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B Tabnuue noka3aHsl pe3ysbTaThl pacueTa Mo MMIHPHUCCKOH GOPMYIIE H YHCICHHOI Me-
TOIMKE MEXAHWKH cTepxHed [1].

Tatauya
[TapameTpe! MpyxHHbI Mowmenr

i yron Kpaesas npubanxen- | Pasunua,

! d, M D, m NMOALEMA, Jajlava, HbIiT, G
mT.

rpax H- M H- M

50 6.0E-03 1.18E-01 2,78 4,9740 4,8871 2

50 6.0E-03 5.90E-02 3,56 10,1490 9.8089 3

50 6.0E-03 3.90E-02 2,78 9.6600 9.7742 1
100 | 6.0E-03 3.90E-02 2.78 5.1650 4.8871 6

50 1.0E-03 5.90E-02 2,78 0.0072 0.0075 5

50 3.0E-03 5.90E-02 2,78 0.5800 0.6109 5

[Toiyuennoe BbIpaxeHUe I KPHTHYECKOTO MOMEHTA CKPYUHBAHMS 1IHIHHPHUECKOH
TIPY XHHEI, H30THYTOH B MOYOKPYXKHOCTD, OYAET M0JME3HO 3HATL HA HTAle KOHCTPYHPOBAHHS
PabounX OpraHOB CHUPANBHBIX MENBHHUIL, IPYKHHHBIX MY(DT H APy HX KOHCTPYKLHIL, COJepia-
IMEX THTHHAPHYECKHE NIPYIKUHBL, H30THYTHIE B [0y OKPY HKHOCT.
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