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Rezumat. Lucrarea prezirit o posibilitate de modelare Abstract. In the paper is presented a possibility of
matemati@ a rugoziftii suprakei prelucrate prin  mathematical modeling of surface roughness obtaiyed
superfinisare, pe baza volumului de material pieiéwn superfinishing, based on cutting material volumerit
unitatea de timp, prin prisma influs parametrilor time, through the influence of process parametsityol
tehnologici, constructivi ai sculgi a caracteristicilorde and of dimensional and geometrical accuracy from
precizie dimensional si microgeometrig obktinute Tn previous machining process. Also is shown based on
prelucrarea anterioar De asemenea, pe baza madiel mathematical modeling of roughness the influence of
matematice a rugoZiii se analizeax prin dependae these factors in some machining processes.

grafice, infuema cantitatid a acestor factori pentru

condiii concrete de prelucrare.
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1. Introducere 1. Introduction

Procedeele de prelucrare de netezire a suwprafe- The finishing machining methods of the
telor metalice au fost concepute pentru a fi utidizén ~ metallic surfaces was conceivedto be used spgciall
special in scopul dimiri unor influerte negative to diminish the negative influences on the working
asupra preciziei de lucru, precusn a modificirii accuracy and on the structural modification of
structurale a materialului ce apar la preltite de  materials which appear at the previous roughing and
degraaresi finisare prin achiere anterioare, determi semifinishing operations, made by the temperature
nate in special de temperatura mare din zona dehich arises at tool-part contact, by the destrayfed
contact dintre scilsi piesi, de distrugerea structurii the metal cristaline structure in the extemnal taye
cristaline a metalului in straturile superficialde  and by big stress in the cuiting zone [1, 2].
eforturile mari din zona deehiere [1, 2].

Prelucrarea supraggor metalice prin super- Machining by superfinishing or honing is
finisare sau prin honuire se recom@até operie  recommended as final operation to improve surface
finala de netezire Tn scopul Tmhbatirii rugozitatii finish to the values ok, = 0.0125um [1], and in a

suprafeelor pé&ra la valori R, = 0,0125um [1] si small rate to improve dimensional and geometrical
mai puin pentru ridicarea preciziei dimensiongle accuracy.
geometrice.

Datorita cerinelor tot mai mari care se impun Due to the great demands regarding the surface
rugoziétii suprafeelor prelucrate, aceasta inflggnd roughness which has a great influence on the
pozitiv durabiltatea si fiabiltatea produselor, service life and reliability of parts and the
cercetrrile performanelor tehnicesi economice ale researches of the technical and economical
aplicarii procedeelor de netezire, vizéaan special performances of finishing processes were made to
optimizarea parametrilor tehnologicsi a celor optimize the process parameters and constructive
constructivi ai sculelor abrazive [1, 2]. parameters of the abrasive tools[1, 2].

Pe lang aceti parametri o influe@ Other parameters that have a great influence on
semnificathd asupra rugoztii obtinute in urma the surface roughness obtained through superfinish
superfinigrii o au si condkile de precizie are the dimensional and geometrical accuracy
dimensionalgeometric ohkiinute la prelucrarea conditions at previous operations [1]. The
anterioafi [1]. Modelarea procesului de lucru prin modelling of machining by superfinishing
superfinisare, prin prisma influg divesilor factori  according with the influences of various factors on
asupra rugozitii suprafeei oltinute in procesul de the surface finish was made in the literature [24,3
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prelucrare s-arealizat in lteratura de spedialfid, 3,
4, 5, 6], In special pe baza prehisdr unor date
experimentale aimute in condii concrete de lucru.

5, 6], especially based on the processing of data
base obtained in the working conditions.
Starting on these considerations in the paper is

Pornind de la aceste considerente, in cele cpresented a method of roughness modeling based on

urmeaz se prezirnik 0 varianti cu aspecte teoretice
originale de modelare a rugoaif obtinute prin
superfinisare, bazatpe productivitatea preludii
exprimaé prin volumul de material prelevat in
unitatea de timp.

2. Modelarea rugozititii suprafetei
prelucrate prin superfinisare pe baza
volumului de material prelevat

Din punct de vedere al cinematicii procesului

de prelucrare prin superfinisare, schema pringipal

the cuting volume material in unit time. The
mathematical modeling elements of the surface
roughness and quantitative analyses are the aspects
based on the original graphic dependences of the

paper.

2. Modeling of surface roughness obtained
by superfinishing based on cutting
material volume in unit time

According with the kinematics of the
machining process by superfinishing, in figure 1 is

elementelor reprezentative ale sistemului tehnologishown a schematic illustration of the representativ

se prezink ca in figura 1.

R
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elements of the technological system.

Figura 1. Cinematica superfidiii suprafeelor exterioare de revdiig
Figure 1. Schematic illustration of the externalchiaing process by superfinishing

In conformitate cu aceasta, varfurile m-
asperititilor oltinute in prelucrarea anteri@gasunt
retezate, datotit miscérii vibratorii cu amplitudinea
A a sculelor abrazive, supragyseste micarea de
rotaie a pieseisi cea de afisare cu 0 anurmit
presiune dintre acestea, in prgaennui lichid de
aschiere (petroki lichid industrial).

Schema de prelevare gchiilor intre Tnceputul
si sfaritul preluctrii prin superfinisare, concepit
de autor, se preziiitca in figura 2, in careA —
amplitudinea mycarii vibratorii a sculei abrazive
[mm]; .« — lungimea acti¥ a barelor abrazive de
superfinisare [mm];R; — rugozitatea iniala a
suprafeei de superfinisatyn]; Ry — rugozitatea
finala olginuta Tn urma prelucirii prin superfinisare
[um]; | — lungimea de baz aleag convenional
pentru a defini rugozitateairh a fi influenata
semnificativ de abaterile geometrice ale supeafe
prelucrate [mm] [7]{; ... b, — lungimile interceptate

The peaks of the surface obtained ie previo:
process are removed by the reciprocal movement of
the tool with amplitudéA and by the part rotation
movement together with a pressing of the tool on
the part surface in the presence of a cutting fjuid
petroleum and industrial liquid).

The scheme of machining process by
superfinishing between starting and ending of
working is shown in figure 2, whereA — the
amplitude of reciprocating axial motion of abrasive
tool [mm]; .« — active length of abrasive stones
[mm]; R; — the initial surface roughnessini];

R, — the final surface roughness after machining
through superfinishing pm]; | — base length,
conventional choosed to define surface roughness
without the influence of the geometrical deviations
of the machined  surface [mm] [71;
b; ... b,—the length of the profile intercepted on the
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in interiorul profilului, in limitele lungimii de &z,  profile in the limit of base length at the ending o
pe dreapta care g@mneaz profilul la sfasitul machining by superfinishing [mm].
preluctrii prin superfinisare [mm].
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Figura 2. Schema de prelevaresehdlor Tn procesul de superfnisare
Figure 2. The scheme of cutting in superfnishing.

p

atunci pe baza schemelor din figurilesii2, se and based on the figures 1 and 2, it is easy to fin
deduce gor c volumul de material indetat prin  the volume of material removed by superfinishig is:
superfinisare este egal cu:

Vmat :% [ﬁ(l act t A) I:ﬁRai - Raf [6tp +1)}' (3)

Pe de ali parte, datorit gradului mare de Because of the great degree of similtude of the
similitudine a procesului de superfinisare cusuperfinishing process and the honing operation, i
honuirea, se poate utiliza cu Buaproximaie si is possible to use with a good approximation the
urmatoarea relge de calcul (8) a volumului de next relation (8) of a volume material cutting iret
material, prelucra de auor (determinat timer:
experimental) prelevat Tntimpul

Vo =C O RS T 0, & [mn?], (4)
in careC este coeficient aleacui valori, depind de where: C — is a coefficient that depends of the
caracteristicile materialului de prelucrat (tabel)yj  material characteristics (table - part diameter
d — diametrul supratei de prelucrat [nm]R, — [mm]; R, — arithmetical mean deviation of the
abaterea medie apratici a microneregularitilor profile [um]; T — initial tolerance of the machining
suprafeei [um]; T — tolerana initiala a suprafeei  surface [mm]jy — exponent, which values are given
prelucrate [mm]y — exponent, aacui valoare sed  intable 2 [8].
in tabelul 2 [8].

Egaland relgile (3) si (4) rezula umitoarea Equalize the relations (3) and (4), the surface
relaie de calcul a rugozitii obtinuta in urma roughness relation obtained after superfinishing is
superfinigrii:

Dac setine cont [7] @ lungimea porta#t If is taken [7] into account the profile bearing
notat cunp,, a profilului okinutd dupd superfinisare, lengthn, obtained after superfinishing on the base
pe lungimea de bé4, este egélcu lengthl, is equal with

Np=by +b,+ ... +Db,, D
iar procentajul lungimii portante al acelgiigrofil and the profile bearing length ratio of the same
este profile is
t =% 2)
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X 04
Raf — 1 ERaJ 2C,|:Ral D- |:nact [ (5)
1+tp nl:(11"'tp)[ﬁ|act"‘lb\)
sau sub forrsintetic: or in synthetic form:
Raf = f(Rais T! Iact, A, tp’T)v (6)

in careR,;, T sunt parametrii ce caracterizeéapra-
fata ce se superfinisedziar l,4, A |, T — parametri
caracteristici ai procesului de prelucrareevaluare
a rugozititii in urma superfiniii.

Tabelul 1. Valorile

where: R;, T are parameters that characterize the
superfinished surface, ang,, A |, © — specific
parameters in superfinishing.

coeficientuluC

Table 1. Values of coefficier®

Part material Inttial roughnesy; [um] C
. 1.6+04 0.44
Plain carbon steel 05 058
. . 0.8+04 0.58
= +363
Quenched steel with tempering HB =321 05 078
. 0.8+04 0.71
>
Quenched steel with HRC > 60 05 =01 093
Cast iron 1.6+04 0.97
0.2 1.25
Tabelul 2. Valorile exponentulyi
Table 2. Values of exponept
Initial roughness, Fum]
Part material 1.6+ 0.4 | 0.2+ 0.1
Exponenty
Steel 0.4 0.6
Cast iron 0.5 0.7

3. Studiul influentei diversilor parametri
variabili asupra rugozitatii suprafetei
prelucrate prin superfinisare

Folosind valorile recomandate de literatura de
specialitate [2, 8] uilizate frecvent in practida
prelucrare a suprakdor prin superfinisare, in
figurile 3 + 8, se preziat dependetele grafice
dintre calitatea suprafe si parametrii variabili din
relaia (6), in anumite congii de lucru si anume

Ri =04 + 1em; T = 0,005 + 0,027 (IT5);

lag = 20 +100 mmA =1 +6 mm;t, =0,7 + 0,9;

[=0,25 +0.8 mmt = 0,5 +2 min.

4. Observgii si concluzii
Pe baza celor prezentate
urmatoarele observa si recomandri:
1. Relaia (5) de calcul a rugoziii in urma
preluctrii si dependetele grafice prezentate in
figurile 3 + 8, permit in faza de proiectare a
procesului tehnologic de superfinisare o ardaliz
cantitativa si caltatva a influentei divesilor
factori asupra calitii suprafeei.

se

desprind

3. Study of different process parameters

on the surface roughness at

superfinishing

Using the values from the literature [2, 8], in

figures 3 + 8 is shown the graphic dependences
between surface quality and process parameters.
From relation (6), in the working conditions with
Ri =04 + 1.eam; T = 0.005 + 0.027 (IT5);
lag =20 + 100 mMmA =1 +6 mm;t, = 0.7 + 0.9;
| =0.25 +0.8 mmt = 0.5 =2 min.

4. Observations and conclusions

Based on the previous data appear the next

observations and recommendations:

1. Relation (5) of the roughness after machiningy an
the graphic dependences presented in figures 3 + 8,
permit in the designing step to make a
guantitative and qualitative analysis of the
influence of different factors on the surface finis
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4. Observdii si concluzii 4. Observations and conclusions
Pe baza celor prezentate se desprind Based on the previous data appear the next
urmatoarele obserya si recomandri: observations and recommendations:

1. Relaia (5) de calcul a rugozii in urma 1. Relation (5) of the roughness after machining an
prelucirii si dependetele grafice prezentate in  the graphic dependences presented in figures 3 + 8,
figurile 3 + 8, permit in faza de proiectare a permit in the designing step to make a
procesului tehnologic de superfinisare o adaliz quantitative and qualitative analysis of the

cantitativa si caltativa a influertei divesilor influence of different factors on the surface finis
factori asupra calitii suprafeei. 2. Between all the factors that were studied, it is
2. Dintre tai parametri analizia se obser¥ usor easy to see (figure 3) that the most important

(figura 3) @ influenta cea mai importaatasupra factor on the roughness surface is the surface
rugozititii la superfinisare o are rugozitatea quality obtained at the previous operation; other

oltinuta la prelucrarea antericgar influente factors like profile bearing length ratig active
nesemnificative au  urdtorii  parametri: tool length |, dimensional tolerancd of the
procentajul lungimii portantg, lungimea acti a surface after previuos process, have a small
sculei |4, tolerana dimensional T a suprafeei influence onthe roughness.

ohltinuta in prelucrarea antericar

3. Limitele modelrii matematice prezentate Tn 3. The limits of mathematical modelling showed in
lucrare constau Tn faptulacnu a luat in the paper is about the fact that wasn't into actoun
considerare doi parametri cu influen two parameters with great influences on the

semnificative a caliti suprafeei: granulaia surface finish: the granulation of abrasive stones
barelor abrazivesi presiunea dintre sciilsi and pressure between tool and workpiece surface
suprafaa de prelucrat care influgaz in special which have influences especially on the process
productivitatea procesului de superfinisare. machining efficiency.
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