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00 O O INTRODUCTIONNowadays[1 the grinding operation is one of the mostimportant metal processing
methods.The per.formance and reliability of modem machine productsare seriously influenced by the surface
perfection.dimensional]

and geometrical accuracies of their ele.ments.the majority of which are finished bv digfferentkinds of grinding
operations.In modem automaticgrinders it is quite necessary to adopt the on.linesurveillance via dynamic signal
recognition in orderto prevent the degradation and deterioration ofworkpieces as the result of wheel wear andlOSS
of itscutting ability.In general ) the wheel life between twosucceeding turning operations is characterized by
thevariation of grinding sound[ increase of grindingforces and the violence of grinding chatter(]

which canbe easily recognized by experienced operators.Butwith regard to the automatic in-process recognitionof
these signals the closest attention js now solicitedin order to monitor the performance of wheelandgrinder under
different grinding conditions and toprognosticate the remaining wheel lift.In this paper.a new criterion called the
Kullback-Leibler informa.tion humber based on time.series analysis and infor.mation theory is suggested to
monitor the per.formance of whee[l

and grinder under difierentworking conditions and to prognosticate the remain.ing wheel life. The computer flow
chart for supc-vision of the grinding cycles is also designed andtested. PROCEDURE The main aspccts for on.line
surveillance of agrinding process by means of the Kullback-Leiblerinformation humber are as follows] [ 1

[0 measurementof the dynamic signals emitted in difierent stages ofgrinding process between two succeeding
trueingoperationst] [J 200 A0 D conversion.of each signal to formthe corresponding discrete time series] [1 3

(1 establish.ement of the reference models. These models can beautoregressive moving average[] ARMAL models
orsimplified autoregressive[] ARLC] models[1](] [I 401 storageof the information about these reference modelsin
computer memory.i.e.the values of modelcoefficients as well as the residual]

varianoe of eachmodel. The more reference models are stored ] thebetter recognition capability the computer will
pos.sessC] [1 500 modelling the current tested signal in grind.ing operation and calculation of the Kullback-Leibler
information numbers between this new modeland each reference model already stored in computer(d] [1 6

[0 assignment of the tested signal to the category ofone of the reference models with minimum valuesof the
KullbacLLeibler number.The computerflowchart is shown in Fig.l.Its performance is todecide which reference
model the tested sequenceshould belong to[] and to establish new referencemodels. That is to say[] the software
pOSSeSSes theself-learning ability and can improve the recognitioncapability of
computer.EXPERHMENTATION The experiments were carded out using an ordi.nary cylindrical]

grinder with hydrostatic main bear.ings. The materials taken for testpieces were hard.ened carbon steels marked
45.55 and T8 withhardness from R=40 to 60 and diameters from 035to 85 mm.A grinding whee[J

of GB46ZR2SP.e500 x 40 x 305 mm and ordinary emulsion fluidwere selected.In experiments.the testpieces were
fedradially to the wheel without transverse feed. Thcnormal and tangential grinding forces

[ vibrationaldisplacement 0f a special]

designed dead centre andgrinding sound were measured by the eddy currenttransducer] dynamic strain gauges
and precisionsound level meter accordingly as shown in Fig.
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