
ZESZYTY NAUKOWE POLITECHNIKI ŚLĄSKIEJ ieea

Seria: MECHANIKA z. 99 Nr kol. 1057

SYMPOZJON "MODELOWANIE W MECHANICE"
POLSKIE TOWARZYSTWO MECHANIKI TEORETYCZNEJ I STOSOWANEJ 
Beskid SLąski, 1990

D.K. PyAMCK*», A.*. BapBKHCKM«. B. Towrape 
JlbBOBOuia noa»Te»«4eaai« HHcniTyr

BJIHSIHME TEMTIEPATyPHOrO nOJlS HA MEXAHMMECKHE K0JIEBAHM51 CHCTEM 
C AHCCHTIAUMER 3HEPIMM

Pe3KMe. IIpeAJloeeKa MeroAHKa MccneAoeaHHfi Koi»5aHHa MBKamse- 
CKMX CKCTeM c ynSTOM pacce«™ « »HeprMM h «3»eHema ax -reMnepa- 
Typw. MeTOAMKa pean«30BaHa Ha npwMepe swKyawws* sconeSaHUB 
crepeHji. ______________________

AHaJIHS MHOTOUHCJieHHEK 3KCnepHMeHTaJIŁHHX flaHHŁK HOKaSHBaeT, 

iito npH H3MeHeHłiH TeMnepaTyps b .ąocTaTonHO mnpoKHx flnana30Hax ęH- 

3HK0-MexaHmecKHe xapaxTepncTKKH MaTepnajiOB cymecTBemro OTinpiaBT- 

ch ot ncnojn>3yeMHX npn pacueTax ycpe#HBHHHx BeJnreHH. IIoBTOMy npH 

TeopeTiraecKHx nccJienoBannflx B03HHicaeT Heo6xoflHM0CTB ymrrHBarb nx

3aBH CH M O cTb o t  TeMnepaTyps,
PaccMOTpHM KOJieÓaHHfl CHCTeMH, Haxoflflme8cH b  3ąąaHH0M TeMnepa- 

TypHOM nonę, c yneTOM fljiccKnaiaffl OHepran b  MaTepnane npn M e x a n n -  

uecKi-K KOJiedaHHHx. TeMnepaTypy Maxo H3MeHinoąy?ocH 3a hhfji Koneda- 

HHii npHHHMaeM 3aBHCHme8 o t  KoopffmaTH X  u MeflJieHHoro BpeMeHH 

T *  e - t , rwe t  -  Mamił noJio®iTexbHHii napaseTp, t  -  speMH.

B y fle w  HCXOflHTb H 3 H eU H H eftH O ft 3aBH CH M 0CTH  M eS fly  HarrpHKeHKSM H H 

f le ^ o p M a p n a i iH  [ i ] ,  K O T o p y e  n p eflC T aB H M  b  B iy ie

¿ K  3  G k [§»k -  ( E o h  + : S a k  )] ^
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r^e 1.qh- aMTOffl-ry^Hoe 3HaueKHe £e$opMai$iH, G »  (9)- uopjish yrrpy- 
rocTH, 3w iKHm Pi ot TeMnepaiypa 6 , &  « - jiorapHrôMîraecEHit ppn-

peweHT KOJieSaHHit, d e  Z  ,  *= <,2 .
3aBHCKM0CTb jiorapH$MKraecKoro fieKpesæHTa KOJieÔaHHft o t  aMrara- 

TyflHoro 3Ka«eHns fle$opManœî h  TeiinepaTypH aimpoKCHMnpyeM ^yHmçieii
HByx nepeMeHHHX

apryMeHTOB s, ' s< (|0«), S2 =S*(Ô), - K03iï)ç(!HnHeHTH, onpe-
fiejmeMœ nyrëit oSpafioTKH aKcnepHMeHTasbHHX ÆaHHHX.

Torfla c y^ëTOM 3aBHCHM0CTe# ( I \  ( 2  ) ypaBHeroîe BHHyBseHHHX 
KOJïeCaHHiî MexaHsraeCKOfi cjîct9mh Moser 6hh> npeflCTaaneHO b BHfle

D , ( R D k U )  - S Ü  = Q t c o s « * £ c p ,  w

r%e U  - nojie nepeMençeifflft, R  , S  - ynpyrsift h HHepnHOHHHft jameft- 

h w  onepaTopn, Q.t - aurimTyfla BænmeU B03Mymajonje8 Harpy3KK,

^ - eë nacTora, ¿ ’+ > - ôyHKrçuoHaji yqHTHBaiæpift rHCTepe3HCHHe noTe- 
pH 3HeprKH, D k  - flH$$èpeHqHaaBHtji5 oneparop, a Tomca oana^aeT 
flH$$epeHH0poBaHHe no BpeMôHH t .

Pemenne KBaaHJHHeîîHoro flH^içepeHiiHaJibHoro ypaBHeHHH (3) MoxeT 
ô h t b nojryqeHO acHMnTOTiraecKHM MeioflOM KpHnoBa - Borojno6oBa - Mkt- 
ponojiLOKoro. OrpaHsraîBaHCB nepBHM npHfijmaceHKeM 3anHmeM ero b BHfle

U ( x , i ) =  U o C x ) a ( T ) c o s Ÿ  *  e Ui ( * , ? , ¥ }  , G)  

rfle aMTUtïTyfla Û  h  œasa V* cBssaHH cooTHomeHHfiMH

à ( T )  =  £ A i  ( a )  , ‘¡’(t) =  ^ r ) - i i O O  + £. &-,(&), (5)

a) -  nacT O T a codcTBeHHHx KOJieûaHHîi, a  $yHHiflm A ,( a ')  ,  B « ( o )  ,

o n p e f le œ œ r a a  iî3B6c t h h m o(5pa30M [ 2 ]  .



BiMSBwe TßMHQpaTypHoro no im. . .

HeoÔxoflHMOCTB yTjëTa e j i h h e h h  TeMuepaTypn npn HCCxeßOBaHHH ko- 
aeöaHHü MexamraecKHx chct©m c m ccnnaiiHe« aHeprcm flewoHCTpapyeT 
nprajep npofloxbHEK EOJieÔaHHË xoHcoJiBHoro cTepmfi nocTOHHHoro ceqe- 
h h h ,  BhEBaHHHX BHeDiHHM nepHOflHqecKHM Bû3Myqeiffleu iiaaofl amm-nypp

D ( E ( e ^ U )  - Ć U  -  DeCP^ D = 4  ' (6)

rfle £CP =  + o/ W S  (s,,s2'l [DU ,0) + 2rT)U - (DU) • D U (a ,0)].

ßßiiaeuoro a s cooTBeTCTBysaąeft s a l a m i  TernionpoBOflHOCTH, yqHTHBasTca 

B (JyHxiçiOHaJie ¿^P nocpeflCTBOM flexpeM eH Ta KoaeßaHHÄ ( 2 )  h  uoxyneu  

yxipyrocTH  B H ra  E ( B ) ,  ko toph ü  b nepBOM u p a ó ia m e a m  M o se l 6 h t l  s m e -  

HëH ycpeflHëHHHM 3Hau©HH6M E c .  PemeHHe flHŒ çepemfliaJiBHoro ypaBHeHHH 

( 6 )  c  yuëTOM rpam raH H X  ycüûBHË U( û )~  T ) U ( t ) - 0  MoseT 6a r t  noJiyqeHO 

an a n o n ra H O  [ 3 j  .

O n y C K a H  npO M eH yTO tîH H B  p e 3 y 3 IŁ T a T H , HCXOflH H 3 COOTHOMeHHÄ ( j ) 

n p H B eflë M  (Jo p w y JiH  f lJ ia  n o c T p o e H K H  aM iiJiH T yflH oft p e 3 0 H a H C H O ñ  k p h b o ü :

tĉ  . K TopqaM CTepxHfl npHJicmeHa TeunepaTypa: 
B 3t o m  ciryqae ypasHeHue ( 3 )  nprnaaiaeT bhæ

9(o) = 6,, 6 U H i .

( 7 )

s L n V . C t )  =  2 ^  Q ( î )  ( D U O * S  (*«,*»') d x  , ( 8 )
0

r f l e  s ,  = S,  ( a C n ü U . C x ’) ) ,  & ! =  s Ł ( 0 ( i , T ) ) f
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% oneHHne pe3yJibTaTH  nojryqeHH j f t t x  c rep sH H  H3 c im a s a  9K  8 2 6 . 

¿Ins oßpaßoTKH 3KcnepioieHTaJiLHHx flaHHHX [ 3 ,4 ]  6 w ia  co 3 flan a  npo- 

rpaM M a ffiH  3BM $opM npyramaa .ąByMepHHft m e c c h b  3H aqeH nił j io ra p u d M i-  

qecKoro fleKpeMeHTa KOueÖaHHft h onpeneJimoąaH Eoa|i$niiiteHTH i> ¿j 

annpoKOHMaipni ( 2 )  ,  npeflCTBJieHHHe b  raG jm pe I .  OeneHH iiojihhomob 

n i t n  2 6 a n n  BHÖpaHH to k h m h , « t o 6 h  f lo c T H ra n a c b  t o ^ h o c t b  nopjypca 

2 #.
Ta6JiMua 1

0 I 2 3

0 0 .4 3 0 7  E -0 2 0 .3 6 1 4  E -0 2 0 .2 5 8 6  E -0 2 0 . I I O 2  E -0 2

I 0 .5 3 5 3  E - 0 3 - 0 .3 2 7 4  E - 0 4 0 .8 8 1 2  E - 0 4 - 0 .3 0 9 6  E*-04

2 - 0 .6 8 5 8  E - 0 4 - 0 .1 3 6 6  E - 0 4 - 0 .2 0 6 2  E - 0 4 0 .2 4 1 3  E -0 4

3 0 .7 2 8 9  E -0 6 - 0 .8 3 9 9  E -0 6 - 0 .1 0 4 8  E - 0 5 0 .4 9 3 9  E -0 5

4 0 .2 8 5 8  E - 0 4 0 .5 2 0 3  E - 0 4 0 .4 4 7 3  E - 0 4 0 .3 9 4 5  E -0 4

5 - 0 .2 4 1 0  E - 0 4 - 0 .4 2 9 6  E - 0 4 - 0 .4 5 7 0  E - 0 4 - 0 .3 4 4 1  E -0 4

4 5 6 7

0 0 .4 2 1 2  E - 0 3 - 0 .3 7 9 0  E - 0 4 - 0 .1 3 4 6  E -0 3 - 0 .2 4 9 4  E -0 3

I 0 .1 6 8 8  E -0 3 0 .2 3 3 7  E -0 3 0 .2 8 4 8  E - 0 3 0 .1 0 7 7  E -0 3

2 - 0 .2 4 4 3  E - 0 4 - 0 .7 4 3 2  E - 0 4 - 0 .8 3 3 1  E - 0 4 - 0 .9 0 5 5  E -0 4

3 0 .1 5 2 2  E -0 5 - 0 .2 7 5 6  E - 0 5 0 .1 0 4 2  E - 0 4 0 .1 5 4 6  E -0 4

4 0 .3 5 3 1  E -0 4 0 .1 7 3 6  E -0 4 0 .1 7 4 4  E - 0 4 0 .9 1 9 3  E -0 5

5 - 0 .1 8 3 0  E -0 4 - 0 .1 5 4 8  E - 0 4 - 0 .7 1 4 8  E -0 5 0 .5 9 3 7  E -0 5

Ha p n c . I  flJifl c jiyq a e B i I  -  $* = I5 0 ° C , 9 Z  = 4 0 °C  ;  2 -  =

0£ = 2 0 °C  > 3  -  d-, = 4o °C  ,  6 ¿  = I5 0 °G  npeflcraBJieH H  aMWHTyfl-

HO-UaCTOTHHe pe30HäHCHLie KpHBHe rrpOflOJIBHHX KOJießaHHM CTepKHH fílm 
3HaueHHH £<J, = 1 ,1 * 1 0  .  Kait BHflHO H3 pHCyHKa npH H3MeHeHHK TeM-
neparypH flaate b He3Ha«iHTejn>HBK npeflejxax aMmiHTyfla KOJieöaHHfi mo- 
K6T yBeJnraHTBCH b 1 ,5  -  2 pa3a. Dpn 3tom CMen^aeTCH pe30HaHCHan 
qaCTOTa.
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0,996 0,998 1,0 1,002 1,004
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WPŁYW POLA TEMPERATUR NA DRGANIA UKŁADÓW MECHANICZNYCH 
Z ROZPROSZENIEM ENERGII

Streszczenie

Przedstawiono metody badania drgań układów mechanicznych
z uwzględnieniem rozproszenia energii i zmian ich temperatury, 
na przykładzie drgań wymuszonych sworznia.

INFLUENCE OF TEMPERA TUBAL FIELD OF THE MECHANICAL 

VIBRATIONS OF ENERGY - DISSIPATION SYSTEMS

Summary

m e  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.


