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In the work, the results of researches of fricti@irs acoustic emission during scuff tests at their
explanation are presented. The dependences of camission parameters which correspond to
the alteration of energy dissipation mechanismrigfibn pairs superficial layers at the transition
to “scuff mode "of their operation are obtained.

Ilpoananizoéano pe3ynvbmamu 0OCHIONHCEHb AKYCMUYHOI eMicii 8y31i6 mepms npu 6unpoOYBaAHHAX HA
sHouteHHs. OmpumaHo 3an1edCHOCME  aKyCmMo-eMICIUHUX napamempie, sKi 8Ii0N06ioaoms Mexaizmy
oucunayii enepeii noepxHesUx Wapie nap mepms npu nepexooi 00 PercUMy 3HOUEHHSL.

IIpoananusuposanvl pe3ynbmamel UCCIEO08AHUL AKYCMUYECKOU IMUCCUU V3108 MPeHUs npu
ucnvimanuax Ha usmoc. Ilonyuenvl 3a8ucumocmu aKycmo-dMUCCUOHHBIX NAPAMEMPOS, KOMOopbvle
COOMBEMCMBYIOM MeXAHU3My OUCCUNAYUU DHep2UU NOBEPXHOCHHBLIX Cll0e8 NAp MmpeHus npu
nepexooe K U3HAWUBAIOUEM) PEHCUMY .

Statement of purpose method [5; 6; 7]. This method has a high

The application of the antiscuff eIectric-sparl?ens't'v'f[y to the c_hange of an element wearing
[pechanlsms which are due to physic-

coverings is one of the effective directions o hanical taki | h
increasing of friction units reliability of the mechanical  processes faxing place on the

modern technique [1; 2: 3]. However th(%oundary of materials surface layers separation

existent recommendations on their applicatio 6.7 8].

do not take into account the variety of operatin\g\;l”:nbtg"S d:fritr:(;lg tgte t?]iSIgCﬂ?fp?)?dtehnece;iC(?[;CO'rA]\E

conditions of the real friction pair. For example ; The infl f th ting loadi
gearings of automobile transmissions [4] cafur aces. 1he intiuence of the operating loading

test different workloads. Surely, that the wid 0 AE parameters will be shown in this work.
range of loading will influence kinetics of Materialsand methods

physical and chemical processes, flowing on the Two pairs of samples made of steel of

surfaces of contact of friction pairs that A8vTCA and duralumin of/[16 have been

modified by different coverings. It, in the end . :
. __prepared. The choice of these materials for
causes the change of structure and physical - " I . o

glctlon pair is under investigation and the

mechanical characteristics of superficial laye bricant environment is reasoned by their wide
of materials, the character and intensity of the“l . . . y
se in automobile transmissions.

wear. In this connection, the application of thos® i .
or other coverings requires not only the Testing of samples has been p_erfor_med W'.th
optimization of their choice for the friction pair,the help of the aut(?‘mated tnbczdlagnostlc
made from these materials but also the choice GfMPI€x [9] on the “plane-plane” scheme
their optimal thickness. according tq the certlflcated_ methodology of
One of the methods which allow to obtair$CUff test with the step loading. The draft of

information about kinetics of processes whicRa@mPple is presented in fig.1.
take place in the surface layers of materials at Accordingly to this arrangement one plane
the moments of their dynamic contacvas stationary while another one was rotating

interaction is the acoustic emission (AEPN the spindle of the friction machine.
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3 //10.03] The analysis of dependences of the
coefficient of friction showed (fig. 2) that the
scuff of the friction pair 3RI'CA - /116 (direct)
occurred when the stiffness load was equal to
600N (fig. 2,a).

The stiffness load for the friction pair
edge T 30XI'CA - D16 (reverse) was also equal 600 N
sharp £7]0.002 (fig. 2, b). For these tribosystems (direct/reverse
pairs) the gradual increase in friction coefficient
starts at the load of 400N. This increasing of the
friction coefficient is connected with the
intensification of seizure at the micro level,
which subsequently leads to the scuff of the
friction pair.

The analysis of the dependences of the

Fig. 1. The draft of sample for scuff tests average temperature of tribological contact for

. , the 3XT'CA - D16 tribosystem showed that the
On such principle of samples location th%‘wcreasing value of the applied load during the

7
%

22
2x45'

direct and reverse friction pairs were teste ests is accompanied by a simultaneous

The direct palr is a pair where the steel Samprgcreasing of the average surface temperature of

rotates; the rever ir i ir where t ) .
d%?aﬁjsrhin gameplg rsc()eta?eas S apa ere rictional contact for both direct and reverse

The speed of rotation of the friction machind/iction pairs (fig. 2).
transmission shaft was chosen as close as!nus, the obtained results show that the
possible to the condition of operation ofverage surface temperature of frictional
modeling units and it was equal to 400 rpm. Theontact, both for direct and for reverse friction
size of the loading stage was equal to 100 Rairs is proportional to the applied load.
Uptime of friction pair on every stage of loadingMoreover, for the tested tribosystems the value
was 10 minM10I'2K [10] used as a lubricating of the average temperature of the tribological
environment (expense of working liquid — 1,Zontact for each of the loading stages is 10-15%
I/hour). At the experimental researches thgigher for the direct friction pairs than for the

friction ~ coefficient, middle temperature Ofyqyerse friction pairs (fig. 2). Large values of
surface of tribology contact and AE rad'at'OQemperatures for direct pairs are probably

were registered simultaneously. As  the sociated with a greater intensity of the

rocessed parameter of AE the average po ) . ;
gf registere?j signals of AE was used.gTirrI;)e Jrocesses leading to the deterioration of the

averaging was equal to 20 ms. The methods fiction surfaces.

AE processing, and measuring of intensity of The results of AE signals processing during
wear, with the application of AE method ardhe scuff tests have showed that the character of

expounded in work [11; 12]. The used method$fe alteration of averaged power of AE has a

allowed measuring the intensity of wear otomplicated character (fig. 3).

friction pairs in the real-timescale without their Fig. 3, a shows that the averaged power of

sorting out. AE signals increases from the moment of time
Results of the resear ches 13 min from the beginning of tests for the direct

friction pair. From 33rd minute of the scuff tet o

coefficient and the average temperature of t e direct friction pair we observed a continuous

contact during the wear test, both for direct arficreasing of the average power (figap,until the
reverse friction pairs, are shown in fig. 2onsetof scuffing, which is fixed by the alteration

respectively. of the friction coefficient (fig. 2).

The results of measurements of the frictio
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Fig. 2. The dependences of friction coefficient éamperature at scuff tests
for the friction pair30XT'CA — 116:

a —direct friction pair;

b — reverse friction pair;

—— —friction coefficient;

—=— _ temperature
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For the reverse friction pair (fig. B) the fall In other words, the obtained results show that

of the averaged power of the AE was observedthe transition of the tribosystem to a

However, starting with 40 min of scuff testcatastrophic type of wear needs sufficiently long

. . . rg:)eriod of time.
average power of AE signals increases, until the 1,4 period of defects accumulation of

onset of scuffing. friction surfaces for the reverse friction pairs is

Also, the increasing of parameters of AHess than for the direct friction pairs. Also the
radiation, obviously, indicates that, during thélirect friction pairs are characterized by a higher
work of the friction pair, the processes whichntensity of wear of surfaces of frictional contact

lead to th i d t than the reverse pair.
ead 1o the scutt emergence, do not oCCUr \ means the worse wearbility, which is fixed

instantaneously, they develop over time. by the parameters of AE.
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Fig. 3. Alteration of averaged AE powerX30CA —J116:
a — direct friction pair;
b — reverse friction pair
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Conclusion 5. Axycmuueckas smuccus npu TpeHuu /

Thus, the basic regularities of alteration op-M- bapanos, E.M. Kynpssues, I'.A. Capbrues
average power of AE signals at the differerit Aip- —M.: Dueproatomsar, 1998. — 216.
workloads of friction pairs during the scuff tests 6. 3anopoocey B.B. KommmekcHoe wuccre-
are set up. It is shown that the transition gfoBaHHE OBICTPONPOTEKAOLUX IIPOLECCOB MPH
tribosystem to the catastrophic types of wear apenun  kxadenus / B.B.  3amopoxern,
the applied stress changing does not occArA. Kynenko, HM. ®unaxun // IIpobiaemst
instantaneously, but takes over, some, quiterpennss u wu3HammBaHumsa. — 1973. —Ned, —
long period of time that is a well-recorded fronT. 85-89.
the processing of the averaged acoustic power. 7. Zaporozhets VTribological identification

The period of accumulation of damages fosf contact interaction processe / V. Zaporozhets //

the reverse friction pairs is much less than fqtyrotrib-81 — Warsaw, 1981. — Vol. 1. —

the direct friction.

The application of the average power of the g
AE signals recorded during the testing process.
can be the basis for developing the diagnos
methods capable of predicting the transition
to the
catastrophic mode of wear resulting and th&%

the friction unit from the normal

distraction of the friction unit.
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