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0.K. PyAasckMfl» A_.*_. BapMHCiui«, B. rowrapfc
JIbBOBOUia nojmTeMTOMeCKH« HHCTMTyT

BIIMSIHME TEMTTEPATYPHOrO 110113 HA MEXAHMHECKHE KOJIEGAHMS GMCTEM
C AMCCHNnAUMEH 3HEPTMM

Pe3KMe. IlpeAJloseKa MaroAKica MccaeAOBaHHfi Koi»5aHHa MeKamw-
G<HX CKCTeM o yn6TOM paccesms sHepran h «3»eHems ax Temepa-
Typw. MeroAMKa pean«30BaHa Ha npwiMepe swKyawws* sconeSaHHB
crepsHji.

AnaJIHS MHOrONHCJieHHEK 3KCnepHMeHTaJltHHX flaHHEK HOKaSHBaeT,
nto npH H3MeHeH¥iH TeMriepaTypH b floCTaTOUHO uinpoESDc flnana30Hax eH-
3HKO-MexaHmecKHe xapaKTepncTHKH MaTepnanoB cymecTBemro OTinrcaBT-
ch ot ncnojn>3yeMHX npn pacneTax ycpe#HBHHHXx BednrenH. 110BTOMy npH
TeopeTIPieCKHX HCCIiefIOBaHHFFIC BO3HHKafiT Heo6xOFIHMOCTB ytIHTHBaTb nx
3aBHCHMOCTb ot TeMnepaTyps,

PaccMOTpHM KOlJiefiaHHH CHCTeMH, Haxofl[Hme8cH B 33gaHHOM TeMnepa-
TypHOM none, ¢ yneTOM fficcraiaiiiffl OHepran b MaTepnalie npn siexaHH-
tiecknx KOJiedaHHHX. TeMnepaTypy ssaxo HSMeHinogyBCH 3a hhfji Koneda-
HHii npHHHMaeM 3aBHCHme8 OT KOOpfl[HHaTH X H MefllieHHOrO BpeMeHH
~NE,(, pje t - Mamit noJiosHTenbHHii napaweTp, t - speMH.

Byflew HCXOFIHTb H3 HeUHHei4HOft 3aBHCHMOCTH MeSfly HarrpHKeHKSME H

fleij)opMaiiHHtiH [i], KOTopyB npeflCTaBHM b Biyie

¢K 3 G k[8»k - (Eoh +287?>* * :SakK )] n
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r"e 1.gh- aMTOffl-ry"Hoe 3HaueKHe £e$opMai$iH, G» (9)- uopjish yrrpy-
rocTH, 3wiKHmMPi ot TeMnepaiypa 6 , & « - jiorapHroMiraecEHit ppn-
peweHT KOJieSaHHit, de z , *=<,2.

3aBHCKMOCTb jiorapH$M KraecKoro fieKpeseHTa KOJieOaHHft ot aMrara-
Tyfl[Horo 3Ka«eHns fleSopMancei h TeiinepaTypH aimpoKCHMnpyeM ~yHmgieii

HByx nepeMeHHHX

apryMeHTOB s, " s< (]0«), S2=S*(0), - KO3im)¢(tHnHeHTH, onpe-
fiejmeMe nyréit oSpafioTKH aKcnepHMeHTasbHHX AEaHHHX.
Torfla ¢ y"éTOM 3aBHCHMOCTe# ( 1 \ (2 )ypaBHerote BHHyBseHHHX

KOJ1eCaHHIT MexaHsraeCKOfi cjTctO9mh Moser 6hh> npeflCTaaneHO b BHfle

D, (RDkU) - sU = Q tcos«*£cp, w

ree U - nojie nepeMenceifflft, R ,S - ynpyrsift h HHepnHOHHHFt jameft-
h w onepaTopn, Q.t - aurimTyfla BeanmeU BO3Mymajonje8 Harpy3KK,
N - eé nacTora, ¢ *> - 0OyHKrguoHaji ygHTHBaizpift rHCTepe3HCHHe noTe-
pH 3HeprKH, D k - fIH$$epeHqHaaBHtji5 oneparop, a Tomca oana”aeT
fIH$$epeHHOpoBaHHe no BpeMOHH t

Pemenne KBaaHJHHeTTHoro flIHMigepeHiiHaJibHoro ypaBHeHHH (3) MoxeT
6htb nojrygeHO acHMnTOTiraeckHM MeioflOM KpHnoBa - Borojno6oBa - Mkt-

ponojiLOKoro. OrpaHsraTBaHCB nepBHM npHfijmaceHKeM 3anHmeM ero b BHfle

U(x,i)= UoCx)a(T)cosY * e Ui (*,?,¥} , G)
rfle aMTutiTyfla U0 h easaV* cBssaHH cooTHomeHHFiMH
a(T) = £Ai (a) , () = ~r)-iio00 +£ &,(&, o)

a) - nacTOTa codcTBeHHHx KOJiedaHHTi, a $yHHiflm A, (a') , B«(o) ,

onpefleceeraa 13B6cthhm o(5pa30M [2]



BiMSBwe TRMHQpaTypHoro noim. ..

HeoOxofIHMOCTB yTjéTa ejihhehh TeMuepaTypn npn HCCxeROBaHHH ko-
aedaHHU MexamraecKHx chctOm ¢ m ccnnaiiHe« aHeprcm flewoHCTpapyeT
nprajep npofloxbHEK EOJieOaHHE xoHcoJiBHoro cTepmfi nocTOHHHoro cege-
hhh, BhEBaHHHX BHeDiHHM nepHOfIHgqeckKHM BO3Myqgeiffleu iisaofl amm-nypp
" . K TopgaM CTepxHfl npHJicmeHa TeunepaTypa: 9(0) =6,, 6UHiI.

B 3tom cirygae ypasHeHue (3) nprnaaiaeT bha
D(E(e~U) - CU - DeCP~ D=4 ' (6)

rfle £®= +dW S (s,,s21[DU ,0)+2rT)U - (DU) <D U (a,0)].

BRiiaeuoro as cooTBeTCTBysageft salam i TernionpoBOfIHOCTH, ygHTHBasTca
B (JyHxi¢iOHalie (P nocpefICTBOM flexpeMeHTa KoaeRaHHA (2) h uoxyneu
yxipyrocTH BHra E(B), kotophiU b nepBOM upadiameam Mosel 6htl sme-
HéH ycpeflHEHHHM 3Hau©HH6M Ec . PemeHHe flHE¢epemflialiBHoro ypaBHeHHH
(6) ¢ yueTOM rpamraHHX yctoBHE U(O)~ T)U(t)-O MoseT 6Gart noliygeHO
ananonraHO [3]

OnyCKaH npOMeHyTOtIHHB pe3y3ILTaTH, HCXOflH H3 COOTHOMEHHA (j)
npHBefleM (JopwyliH flJia nocTpoeHKH aMiiJiHTyflHoft pe30HaHCHOR kphbou:

(7)

sLnV.Ct) = 2~ Qi) (DUO*S (*«,*»') d x , (8)
0

rfle s, = S, (aCnuU.Cx)), &!= st (0 (i, T))f
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%oneHHne pe3ylibTaTH nojryqeHH jfttx crepsHH H3 cimasa 9K 826.
¢Ins oRpaBoTKH 3KcnepioieHTaJiLHHx flaHHHX [3,4] 6wia co3flana npo-
rpaMMa ffiH 3BM $opMnpyramaa .gByMepHHft mecchb 3HaqgeHnit jiorapudMi-
gecKoro fleKpeMeHTa KOueOaHHFt h onpeneJimogaH Eocali$niiiteHTH B
annpoKOHMaipni (2) , npeflICTBlJieHHHe b raGjmpe |. OeneHH iiojihhomob

ni tn2 6ann BHOpaHH tokhmh, «to6h flocTHranach torhocth nopjypca

2 #.

Ta6JiMua 1

0 | 2 3
0 0.4307 E-02 0.3614 E-02 0.2586 E-02 0.1102 E-02
| 0.5353 E-03 -0.3274 E-04 0.8812 E-04 -0.3096 E*-04
2 -0.6858 E-04 -0.1366 E-04 -0.2062 E-04 0.2413 E-04
3 0.7289 E-06 -0.8399 E-06 -0.1048 E-05 0.4939 E-05
4 0.2858 E-04 0.5203 E-04 0.4473 E-04 0.3945 E-04
5 -0.2410 E-04 -0.4296 E-04 -0.4570 E-04 -0.3441 E-04

4 5 6 7
0 0.4212 E-03 -0.3790 E-04 -0.1346 E-03 -0.2494 E-03
| 0.1688 E-03 0.2337 E-03 0.2848 E-03 0.1077 E-03
2 -0.2443 E-04 -0.7432 E-04 -0.8331 E-04 -0.9055 E-04
3 0.1522 E-05 -0.2756 E-05 0.1042 E-04 0.1546 E-04
4 0.3531 E-04 0.1736 E-04 0.1744 E-04 0.9193 E-05
5 -0.1830 E-04 -0.1548 E-04 -0.7148 E-05 0.5937 E-05
Ha pnc.l flifl cjiyqaeBi I - $ = 150°C, 9z = 40°C ; 2 - =

0£ = 20°C > 3 - d-, = 40°C , 6¢; = 150°G npeflcraBlJieHH aMWHTyfl-

HO-UaCTOTHHe pe30H&HCHLie KpHBHe rrpOfl0JIBHHX KOJieRBaHHM CTepKHH film
3HaueHHH £<J, = 1,1*10 . Kait BHFIHO H3 pHCyHKa npH H3MeHeHHK TeM-
neparypH flaate b He3Ha«iHTejn>HBK npeflejxax aMmiHTyfla KOJiedaHHFfi mo-
K6T yBednraHTBCH b 1,5 - 2 pa3a. Dpn 3tom CMen”aeTCH pe30HaHCHan
gaCTOTa.



BjiHsiHMe TeMneparypHoro nojxsi. 289

0,996 0,998 1,0 1,002 1,004

Pkc. 1. iUnuniTyfIHO-'iao'FOTHaH xapaKTepnoTinea
npOfIQJIBHHX KQJie®aHMO CTepsHH
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WPLYW POLA TEMPERATUR NA DRGANIA UKLADOW MECHANICZNYCH
Z ROZPROSZENIEM ENERGI1

Streszczenie

Przedstawiono metody badania drgan uk¥adow mechanicznych
z uwzglednieniem rozproszenia energii 1 zmian ich temperatury,
na przyktadzie drgan wymuszonych sworznia.

INFLUENCE OF TEMPERATUBAL FIELD OF THE MECHANICAL
VIBRATIONS OF ENERGY - DISSIPATION SYSTEMS

Summary

me method for instigation of systems with mechanical vib-
rations is proposed. Energy dispersion and temperature changes

are taken into considerations. Pivots forced vibrations are tes-
ted by this method.



