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Sernice HBaHOBH'i Py3AH0B

HHOTHiyi MamHHOBeAeHM AH CCCP, MoCKBa, CCCP

0 IIPOEJIEME HCI10J Ib 30BAHHH BOJIHOBOií TEXHOJIOHffl 

no OBPAEOTKE nO BEPX H O CTEÜ  C UEJIBK) nOBHUlEHHfl 

P E C y P C A  MAEMH

Pe3EMe. B p a d o ie  n p esc iaB jieH a  npofijieMa, CBH3aHHan c bhSpai^Ho h h n m b  
HBAeHHKMH, npOHOXOAHąHMH BO BpeMH TpaHCnOpTHpOBKH XHAKOIÍ H T a300S pa3- 
HOÜ OpeAÜ B 3aKptJTOM H OTKpHTOM BHAaX. y  TBepSCAaeTCH , HTO B 3aBHCHM0C — 
t h  o t  x a p a K ie p a  KoxefiaHHil MoryT npoHCxoAHTB pa3XHHHMe K B ieH M , Oaaro- 
npHHiHhie b a h  H e6jiaronpH aiH ue a a h  nepeMemeHHH ipaHcnopTupyeM oii cpeAH. 
Ooofioe bahbhh© 3Aecb HMeei HBJieHue onjiBHoro HexHHeftHoro p e 3 0 H an ca , k o -  
Topufi MOHHo HCnojiŁ30BaTB a a h  o6pa(5oTKH p a 6 o n n x  noBepxHOCTeñ 3jieMemoB 
MamHH, a  ocoSeHHO a a h  hx  o h h c tk h  h noK p a in a  oooTBeTCTByBUHMH cpeAaMH.

HcojieAOBaHHH, npobeAohhh© b  HHCTHTyie MajnHHOBeAeHHH AH C C C P noK a- 
3axH B03M0XH00TB oneHB CHABHoro yKpenaeHHH TaK o6pa6aiuBaeMHX noB epx- 
H ocieiS , h to  HMeei pemaioinee b AHHHiie Ha 3 aąH iy  n x  o t  Koppo3HH h sp p o -  
3 h h . npoBeAeHHue HceneAOBaHHH noKa3aAH TaK x e  p o c i  npeAeAOB y c ia A o c -  
TB 3TBX 3A6M6HT0B•

lio MHeHHB aB T opa, npeAOTaBAeHHaa T exH oxoraa o5pa6oiKH noB epxH ociea 
KOHKypeHTHO CnoOOñHa OTHOOHieABHO HHHX OOBpeMeHHHX MeTOAOB 0(5pa60TKH 
noB epxH ooieii, HanpHMep, Aa3epHo2 o6pa6oiK H , x o th  6h  no SKOHOMHHecKHM 
ooofipaaceHHHM.

KaK H3Be0TH0, BH6paAHOHHHe MamBHbl mapOKO HCnOAB3yBTCH B pa3AHHHHX OTpa- 
GJLRX reXHHKH: B OTpOHTeABOTBe, B rOpHOAOfiuBaBAeS npOMbmmeHHOCTH , b MeTaAAyp— 
THH H T«n. BHfípOTexHHKa HBAHeTCH AOCiaTOHHO XOpomO pa3pa6oiaHHo8 oQxaC.TBB 
TeXHHKH, OCHOBaHHOH Ha TeOpHH AHHeÜHHX H HejIHHeHHHX KOHeCaHHH MexaHBHeOKHX
oHoieiá.

OAHaKO, b nocjieAHne toam cipeMAeHHe HcnoABaoBaTb TpaAHHHOHHyio BH6poTex- 
HHKy HenoepeAOTBeHHO o HeHBB HHTeHCH$HKaH,HH pHAa TeXHOAOrHHeCKHX nponecooB, 
OOOCeHHO CBH3aHHHX O o6pa6OTKO0 H TpaHCnopTOM ra30-KHAK0CTHUX OpeA, He BCe- 
rAa npHBoAHAo k lezaeMHH pe 3yABTaiaM, a HHorAa b k OTpnnaTenbH¡¿M. OAHa H 3  

rxaBHHx npHHHH 3aKAnqaeT0H b tom, hto oohobu TpaAHiWOHHo2 BH6poiexHHKH pas- 
paSoiaHu 6e3 Aonraoro yneia cbo2ctb o6pa6aTHBaeMo2 cpeAH» Hto KacaeToa 
yxŁTpa3ByKOBoii lexHOAoraH, ee mupoKoe nonoAB30BaHHe b TexHHKe, k coxaxeHHB, 
b 6 oABmHHOTBe OAynaeB 3aAepacHBaeTCH H3-3a oneHb Soábuihx 3HepreiHHecKHx 3a- 
i p a i  h TaKste HeBo3MostHocTH o6pa6 aTbiBaib 6 oxbmne o ó ’beitu  opeA.

B CBH3H o 3THM b HMAH CCCP 6huia HanaTa pa3pa6oiKa TeopHH Koxe6aHH2 mho- 
r0<ía30BHX CHCTeM, HBAHBHB0CH HayHHOÜ OOHOBOfi TaK Ha3bIBaeM08 BOAHOBOfi TeXHO- 
AOrHH.
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BojiHOBas x ex H o x o raa  M aoro$a3Hnx cacieM  ooHOBaHa aa KOHKpeiHHx HenaHeft- 
HHx KoxeßaxexBHbix a  boxhobhx 3$$eK xax , ycxaHOBxeHHHx npa pa3pa6oTKe leopaH  
KOJieÖaHHä MHoro$a3Hux c ac ie M , npeACTaBxfuomax C06010 pa3xaaHbie x b ak o cx b  o 
ra30Bb!M a TBëpAHMH BKXjoaeHHHMH. MHoro$a3Haa c p e x a  MoxeT HaxoAaxbca xaßo b 
3aMKHyTOM oôBëMe (peaK Tope) , xaßo ABa r a iB c a  o onpeAexëHHoâ CKopociBio, aa- 
npHMep, b xpyßonpoB oxe.

B 3aBHCHMoCTH o í  xapaaxepa ABasceaañ Maoro$a3HHx cpeA» bo3moxho noaBAeaae 
pa3XHBHLIX TanOB BOXHOBLIX HJIH KOXefia'ieXBHHX peSKHMOB (siJxJeKXOB) . HaapaMep, 
ßaxo aafiAeao cymeoTBOBaaae npa onpexexëaHux yexoBaax b MHoro$a3Hoü cacieMe 
pe3 oaaaCBbcx pexaMOB nepaoAaaecKax AsaseaHä iBëpAHx a ra30Bux BKX»aeHH0 B 
KoxeBxioąe0CH MBoro$a3aoß cpeAe. Taxoe ABaxeaae npaBoAax k ÖypaoMy nepeMe- 
mKBaKHK) cpeAH, Koiopoe b obob oaepeAB, conpoBoxAaeTCa KaBHTanaoHHHMa npoaeo- 
caMa a noBbnneaaeM raApooiaxaaeoKoro a raApoAaaaMaaeoKoro AaBxeHaä.

TaKBM o,6pa30M, oßaapyxeHO cyneciB O B aaae mouhhx aejiaHeäaHx pe3oaaaoaH x  
b o  a b  B MKoro$a3Kbix cpeA ax , no3BOAHBinKx ynpaBAHTB npoieK aaaeM  pa3xaaHHX x a -  
noB T exaoA oraaecK ax np o u ecco B . B Maoro<Ja3aux cpeA ax aañA eau  Taxxe a  A pyrae 
xaim  A B axeaaö , n o 3b 0xhkjabx xaKxe aa  pa3AeAeHae cpeA , A0KaAB30Baaae $ a 3 , 
T paaonopiapoB K y xaA K oexeä. 3Aeob KpaiKO ocxaaoBaMCH xbihb aa  HeKOTopnx n p a -  
A oxeaaax  pe30H aH caoro 9$$eKTa nepaoA aaecK ax AM xeHaii MHoro$a3Hítx opeA npa 
o 6p a 6oiK e noBepxHOCxeö 0 nexBio noBHineaaa p eo y p o a  Maraaa.

BoAaoBaa xexH oxoraa  MoxeT 6h tb  yonemao acnoxB 30B aaa npa oßpaßo iK e noB ep- 
x a o c t e a ,  b aacxH ocxa  npa o a ac iK e  n ocxe  MexaHaaecKqä o(5pa6oiKa b ab  peMOHia, 
npa  noKpH iaa noBepxHocxeü (npoTBB Koppo3aa a  3ppo3aa) , a xaKxe npa xepM a- 
aecK oii oßpaßoiK e A exaxeö MamaH a  Mexaaa3M0B.

OoaoBHBaaoL Ha  BOAHOBoä TexHOAoraa Moryi oo3AaBaTboa cnenaaxBane Tanu 
ManiHH-annapaTOB a y c T a H O B O K , oßxaAaioAHe bhcoko8 3$<$eKiHBaociBB a oaeHB Ma- 
ahmh SHeprexaaeCKaMH 3axpaxaMa. BunoxHeaabie SKcnepaMeHin noKa3aAa, n o  boa- 
HOBue MaBHHu npeBuma»! no npoH3BOAHTexBHOciH cyneciByioniHe aHaxoraaHBie Mama- 
Hbi B AeoHTKH p a 3 , npa oAHOBpeMeaHOM yMeHBmeHaa 3Hepro3axpax Ha  nopaAOK a 
6oxee pa3, 3xo'oßBacxaexcH leM, axo MOAHHe HexHHeäabie boahh b MHoro$a3Hux 
cpeAax ycKopHioT $a3aKo-xaMaaeoKae npeBpameHaa, b aacxHocxa, paoxBopeHae a 
pa3pymeHae rpH3a Ha noBepxHooxa, Aa$<J)y3HK) a T.n. 3xa xexHoxoraaecKae 3$<iieK- 
TH MHoroKpaxHO BHTeHOH$aaapy»T npoiieccn oaaciKa, noKpaias a  aK x a Ba 3 anaro no- 
BepxHooxa KOHCipyKnaa. KaK H3BeciH0, yxBipa3ByK0Bne MeTOAti b paAe cxyaaeB 
no3BOAAioT BHnoAHflxB io xe oaMoe, ho npa oaeHB ßoxBmax SHeprexaaecKax 3aTpa- 
xax, axo Aexaex ax aonoAB30BaHae Hönexecooßpa3HbiM« BoxaoBaa xexHOAoraa aMeex 
ßoAee mapoKHö Kpyr B03M0XH00ieä, npaaëM, KaK 6hao yxe C K a 3 a H o f npa mhoto- 
KpaTHOM yMeHBmeHaa 3Hepro3aTpax. H a  boahoblix npaHuanax Moryi co3AaBaTBca ao- 
Bbie Tann MamaH-annapaxoB a aBioMaiaaecKax ahhh8 b MamaaocxpoeHaa no oßpaöox- 
Ke noBepxHOCieä,

K poMe Toro, bo AHOBHe nponecou b MHoro$a3HHx cpeAax SoAee 10 pa3 yoKopani 
xenAOMaocooßMaHHhie npoiieccH. HanpaMep, aeAaBHo b H M A H  CCCP coBMeoxHo 00 one- 
uaaAacTaMa b oßAaoxa $a3nKa iBëpAoro xexa ßuAO yoxaaoBAeHO ABAeHae äHOMaxB- 
Horo yBeAaaeHHH ClO-15 pa3) K03$$anaeHia xenAOOXAaaa npa oxAaxAeHaa cxaxBHHx 
asAeAaä b AByx$a.3Hofi cpeAe, 3xo HBAeHae ßHAO noAoxeHO b ocHOBy noxyaeHaa. bu-
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coiconpoHHHx MaiepnaJiOB a  TaKsce cxaMaBąHx HanpsaceHHfi npH TepMtaeCKOii o 6 p a -  
6oTKe seiajiefi-MaraHH h  MexaHH3M0B o u,exbio noBbimeHHii p e c y p c a  MamHH.

3 to HBjieHHe, b cbob o n epeA b , npHBeno k ycTaHOBjieHHH) 3$<i>eKTa "cB ep x y n p o n - 
HeHHR" ciajibHŁDc H3Aenz2 npH pe3KOM oxjiaafleHHH 3a c n e i  M HoroKpaiHoro yBejiH- 
neHHH K03<Jxj(>HnHeHTa TenAOOTAanH npa lepMH^eoKoił o f ip ab o iK e . IlpHHeM, 3Aecb 
nOHBJiaeiCH B03M0XH0CTb AOCTHSeHHH MaKCHMaAbHbOC K03(J)$HIiHeHT0B TenAOOTAaHH npH 
MHHHMaAbHHX 3H 6prO 3aipaTaX  BHefflHerO HC TOHHHKa • AeiiOIBHTejIŁHO , npH HHTeHCHB- 
hom c ip y  ta on oxJiaatfleHHH ot bhookhx reM n ep a iy p  oiajiŁH nx o6pa3poB KosipifimHeHT 
renjiooTflaHH A O C iH raei 3HaneHHfl 6 9 6 0 -9 2 8 0  bt/ m2 K npa  aaBjieHHH 0 ,8  Mila ( oko-  
ao 8' a iM .) .

Ehah npoBefleHH p a cn e ib i 3HepreTHnecKHx 3 a ip a T ,  KoTopue HeoóxoAHMhr aak ao-  
CTzaeHHH SHaieHHfi K03$i|iHi;HeHT0B TenAooTAann 9000 bt/ m K nyieM  c ip y t a o r o  
oxAa*AeHHH h nyieM . Hcnonb30BaHHH boahobo#  TexHOJiorzH• 0K a3ajiocŁ , hto 3Hep- 
reiHHeoKHe 3 a ip a iH  npz cipyiiHOM oxjiaaneHHH Ha nopHAOK B u ie ,  3 to CBH3ano o 
HeobxoAHMOOTŁio noAAepxaHHH A o c ia io n n o  błiookoto AaBjieHHa h nepeKam cz khakoc-  
th HacoooM, a  TaK ie Maras. 3<JxJeKTHBHOCTb o ip y fi no opaBHeHHio o nyjibcupyiomKUH 
AHOKpeiHo paonoAoaeHHHMH ny3brpKaMH b oxjaa,A aam eg xhako8  opeA e.

HcnoAb30BaHHe s t o t o  HBAeHHa ocoóeHHO 3$$eKTHBH0 npa noAyaeHHH catHMaBąiuc 
H anpaaeH H i OTajiŁHŁix H 3Ąejm $, npa h x  TepMHHecKofi o b p a fio iK e , npHB0AsiĘHX k noBU- 
neHHu ycTaAOOTHoS npoHHOCTH MamHH, ieM camhh k oyneoTBeHHOMy yseAHneHHE a o a -  
roBCHHOCTH H p eo y p o a  MamHH,

Kax h3 B 6 c th o  , B H a c io a n e e  BpeMH boABcme HaAesAH B03AarasoT Ha pa3 p ab o iK y  
MeioAOB ynpoHHHBąefl iex H o ao th h  o HcnoAB30BaHHeM AaąepHoS. iexHHKH, He o 6 c y x -  
Aaa. npeH uym eciBa h HeAooiaiKH Aa3epHo8 ynpoHHHBnefi TexHOAorzH, 3Aeob ahiub 
OTMeiHM, HTO BOAHOBaH TeXHOAOrHH no CBOHM BO3MOJKHOCTHM BO MHOTOM MOKei He 
to a b k o  He yoTynaTŁ, a  cymecTBeHHO n p eB o o x o ah tb  Aa3epHya TexHOAorHx>. HanpHMep, 
no cbohm B03M0SH0CTHM ynpoHHHTB AeTaAH cAoxHofl kohcTpyKHHH, pa3AHHHMx r a b a -  
p H to b , npH AociaTOHHO Mantcc 3HepreTHHecKHX 3 a T p a ia x . B p«Ae cn jm aeB , n o -  
BHAHMOMy, MOHeT nOHBHTbCJŁ HeOÓXOAHMOCTb B pa3pabOTKe KOM6HHHpOBaHHbIX MeTO- 
AOB ynpoHHJDoneŁ Te*XHOAorHHS Aa3epHoft h boahoboA ,

BOAHOBajE TexHOAOmH B MaiHHHOO TpOeHHH TOAbKO HaHHHaei pa3BHBaibCH, OTAe Ab— 
Hue p e 3 y x b ia iH  noKa3ŁiBaioT ee  neponeKTHBHOOTb, npHAOseHHe ee  BeobMa pa3H o- 
o6pa3HH. yonem noe pa3BHTHe h BHeApeHHe boahoboS  ie x H o a o th h  b HapoAHoe x o -  
3H0OTBO b, nepByi) onepeAb ofiycAOBAHBaei Heo6xoAHMocib co3AaHHH iaK  Ha3HBae- 
u o ro  b o a h o b o to  MamHHocTpoeHHH, H aynaue oohobh  K o io p o ro  y x e  saAoseHH,

WYKORZYSTANIE TECHNOLOGII WIBRACYJNEJ W OBROBCE POWIERZCHNIOWEJ 
JAKO ZWIĘKSZAJĄCEJ TRWAŁOŚĆ ELEMENTÓW MASZYN

S t r e s z c z e n i e
W pracy przedstawiono zagadnienia związane ze zjawiskami wibracyjnymi, 

zachodzącymi podczas transportu mediów ciekłych i gazowych, w obiektach 
zamkniętych i otwartych. Stwierdzono, że w zależności od charakteru drgali
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mogą występować różne efekty, sprzyjające lub nie sprzyjające przemieszcza
niu transportowanego medium. Szczególnie istotny jest tu wpływ zjawiska 
silnego, nieliniowego rezonansu, będący możliwym do wykorzystania przy ob
róbce pracujących powierzchni elementów maszyn, a zwłaszcza ich czyszcze
nia, bądź pokrycia odpowiednimi mediami.

Przeprowadzone badania w Instytucie Eksploatacji Maszyn AN ZSRR w Itoskwie 
wykazały możliwość bardzo silnego umocnienia tak obrabianych powierzchni, 
co ma istotny wpływ na zabezpieczenie ich m.in. przed zjawiskami korozji 
i erozji. Przeprowadzone badania wykazały też wzrost wytrzymałości zmęcze
niowej tych elementów.

Zdaniem autora przedstawiona technologia obróbki powierzchniowej jest 
konkurencyjna dla innych współczesnych metod obróbki powierzchniowej, jak 
np. obróbki laserowej, m.in. również ze względów ekonomicznych.

UTILIZATION OF VIBRATORY TECHNOLOGY IN SURFACE TREATMENT - 
AS THE TECHNOLOGY INCREASING SERVICE LIFE OF MACHINE ELEMENTS

S u m m a r y

Problems related to vibratory phenomena occuring during transport of li
quid and gaseous media in closed and open objects have been presented in 
the work.

It has been found that various effects conducive or not conducive to 
displacing of the medium transported may occur depending on'the character 
of vibrations. The effect of strong non-linear resonance possible to be 
used in a treatment of the working machine elements and in particular for 
their cleaning or covering with suitable media is especially important he
rein. The tests carried out in the Institute of Machine Exploitation of 
the USSR Academy of Sciences in Moscow have proved possibility of very 
strong hardening of so treated surfaces what has an essential influence on 
their protection against, among others, corrosion and erosion.

The tests carried out have also shown an increase of the fatigue strength 
of these elements.

In the author's opinion the surface treatment technology presented in the 
paper is competitive in relation to other contemporary methods of surface 
treatment as for example laser treatment considering also among others 
economic reasons.


