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Rezumat. Scopul lucirii este acela de a aprecia efiagen Abstract. The paper's purpose is to appreciate the
utilizarii lichidelor de achiere la strunjiresi burghiere  efficiency of using cutting fluids at turning andilihg
utiizdand o nod metod, si anume, msurarea using a new method, the measurement of the electric
termocurentului electric desehiere Tn loc de #surarea  thermocurrent at cutting instead of the measurerént
fortelor de achiere. Datele experimentaletiute arat the cutting forces. The obtained experimental dslesv
acuratgea si simplitatea metodei. Compaia dintre  the accuracy and the simplicity of the method. The
utilizarea lichidelor de ghiere la strunjiresi utilizarea  comparison between using cutting fluids at turnargl
lichidelor de achiere la burghiere estegar de realizat.  using cutting fluids at drilling is easy to accoispl Also
Totodat folosirea termocurentului electric dgchiere la  the using of the cutting electric thermocurrent tire
aprecierea eficigai folosirii lichidelor de gchiere  appreciation of the efficiency of using cutting ifls
reprezini un instrument gor de aplicat atunci cand se represents an instrument easy to apply when cutting
achiztioneaz lichide de achiere de la diverse firme. fluids from several companies are being bought.
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burghiere drilling
1. Introducere 1. Introduction
In timpul procesului de sghiere la contactul During the cutting process at the contact

dintre scui si piesi, datorii Tn principal between tool and piece, because of the temperature
temperaturii din zona desehiere, ia ngtere un in the cutting zone, an electric current is borhisT
curent electric. Acest fenomen a fost studiat Thphenomenon was studied in Russia, Japan, England
Rusia, Japonia, Angligi Romania. Exemple de and Romania. There are examples of information
informatii privind termocurentul electric deehiere  about the cutting electric thermocurrent, for
existi, dintre lucidri exemplificAndu-se ki 3 din  example papers [1] and [3] from the bibliographic
referintele bibliografice. De departe cele mai bogatereferences. The richest research was done by the
cercefiri s-au efectuat deatre scoala rug unde s-a Russian schools where it was elaborated a standard
ajuns la elaborarea unui standard (GOST) pentrgGOST) for the measurement of the electric cutting
masurarea termocurentului electric delaiere. thermocurrent.

Dupa cum sestie, se poate face analogie intre It is known that it can be made an analogy
fenomenele ce se produc in termocupjudele din  between the phenomenon that take place in
timpul aschierii. Tensiunea termoelectiice apare thermocouples and the ones during cutting. The
in circuitul unui termocuplu format din doi thermoelectric tension that appears in the cirolia
conductori omogeni este rezultatul uneitim@  thermocouple made from two homogenous conductors
concomitente a dauefecte, Seebeck Thomson, la is the result of a simultaneous action of two dffec
care se mai ada@igsi emisia termoelectronic  Seebeck and Thomson, to which is added the
Masurarea termocurentului dgcaiere conduce la thermoelectronic emission. The measurement of the
aprecierea temperaturii din zona dghaere, ceea cutting thermo-current leads to the appreciatiothef
ce este deosebit de util in a aprecia efieienilizarii temperature from the cutting zone fact that is very
lichidelor de achiere la strujiresi burghiere. P&  useful in the appreciation of the efficiency of ngsi
in prezent eficiea foosirii lichidelor de gchiere  cutting fluids at turning and drilling. Until nowthe
era apreciatpe baza sutirii fortelor de achiere,  efficiency of using cutting fluids was appreciated
dar termocurentul electric deschiere regeste S based on the measurement of the cutting forcethéut
dea informé&i si despre fora de achiere frda a  cutting electric thermocurrent can give information
utiliza dinamometre specializagecostisitoare. about the cutting force too, without using the
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Prezenta lucraresii propune & realizeze un specialised and expensive dynamometers.
studiu comparativ al utiliii lichidelor de achiere This paper’s purpose is to make a comparative
la strunjire si burghiere folosind ca metadde  study of using cutting fluids at turning and drii
apreciere fdfirimea tensiunii termocurentului electric using as method of appreciation the size of the

de achiere. tension of the cutting electric thermocurrent.

2. Aprecierea eficientei utilizarii lichidelor 2. The appreciation of the efficiency of using
de achiere la strunjire cutting fluids at turning

2.1. Date experimentale 2.1. Experimental dates
Utilizarea lichidelor de schiere la strunjire The using of the cutting fluids at turning

contribuie la  saderea  valorii  tensiunii contributes at the decrease of the value of the
termocurentului electric rezultat, dar totadmtdica tension of the resulted thermocurrent but also
si influenta parametrilor regimului de sehiere indicates the influence of the cutting parameters
asupra rarimii termocurentului electric desehiere.  over the size of the cutting electric thermocurrent
Folosindu-se instafe din figura 1 s-au gimut Using the installation from figure 1 were
datele din tabelul 1, unde se poate vedea eficien obtained the dates from table 1 where it can be see
folosirii lichidului de gchiere (emulsie), la diferite the efficiency of using the cutting fluid (emuls)on
viteze de sgchiere, prin msurarea tensiunii at different cutting speeds, by measuring the tensi
termocurentului desghiere. and the intensity of the thermocurrent.

5
Y
.

Figura 1. Instalge pentru nisurarea
termocurentului desghiere la strunjire

Figure 1. Installation for measuring the cutting
thermocurrent at turning

in tabelele 1, 2i 3 sunt date experimentale In the tables 1, 2 and 3 are experimental dates
obtinute la strunjireat@lului OLC45 cu plcute P30  obtained at OLCA45 steel turning with P30 plates
fixate mecanic, pentru vitezde gchiere variabil ~ mechanically fixed, for variable cutting speed
(tabelul 1), avans variabil (tabelul @)adancime de (table 1), variable feed (table 2) and variabldiegt
aschiere variabil (tabelul 3). Pentruacire s-a depth (table 3). For cooling it was used an
utilizat emulsie. emulsion.

Tabelul 1. Eficiera utilizarii lichidelor de gchiere la strunjirea cu diferite viteze delaiere
Table 1. The efficiency of using cutting fluidstatning with different cutting speeds

OLC 45; SPMR 150612-P3@;= 5" y= 6 A = O’ x = 45
NI crt v s t Without cooling With cooling Efficiency

B [m/min] [mm/rot] [mm] U [mV] Ug [mV]

1 38.95 0.106 2 9.3 6.5 30.1%
2 48.69 0.106 2 10.9 9.1 16.5 %
3 61.35 0.106 2 12.0 11.6 3.33%
4 77.91 0.106 2 13.6 13.2 2.94 %
5 97.39 0.106 2 14.4 14.7 -21%
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Tabelul 2. Eficiera utilizarii lichidelor de gchiere la strunjirea cu diferite avansuri getaere
Table 2. The efficiency of using cutting fluidstatning with different cutting feeds

OLC 45; SPMR 150612-P36;= 5% y= 6% A = (”; x = 45
NI crt v s t Without cooling With cooling Efficiency
T [M/min] [mm/rot] [mm] U [mV] Ug [mV]
6 61.35 0.106 2 12.0 11.6 3.3%
7 61.35 0.151 2 12.3 11.8 4.0 %
8 61.35 0.208 2 12.7 11.9 6.3 %
9 61.35 0.250 2 13.1 12.1 7.6 %
10 61.35 0.302 2 13.5 12.3 8.8 %
Tabelul 3. Eficiera utilizarii lichidelor de gchiere la strunjirea cu diferite adancimi detdere
Table 3. The efficiency of using cutting fluidstatning with different cutting depths
OLC 45; SPMR 150612-P3@;= 5y = 65 A = (; x = 45’
NI crt v S t Without cooling With cooling Efficiency
i [M/min] [mm/rot] [mm] U [mV] Ug [MmV]
11 61.35 0.106 1.25 11.6 11.2 3.4%
12 61.35 0.106 1.5 11.7 11.4 25%
13 61.35 0.106 1.75 11.9 11.4 4.2 %
14 61.35 0.106 2 12.0 11.6 3.3%
15 61.35 0.106 2.5 12.3 117 4.8 %
Eficienta utilizarii lichidelor de achiere s-a The efficiency of using cutting fluids was
determinat cu reta: determinate with the relation:
(U -Ug)x100/U [%]. (1)
2.2. Interpretarea datelor experimentale 2.2. The interpretation of the experimental dates
Prelucrarea datelor experimentale din tabelul 1  The processing of the experimental dates from
a condus la retale (2), fara racire, si (3), cu fcire. table 1 lead to relations (2), without cooling, and
(3), with cooling.
U (v)=1.794%%°° [mv] )
U(v)=0434%7"" [mv] 3)
Intersectand ectide (1) si (2) se oline viteza From the intersection of the relations (1) and
de gchiere de la care nu mai este eficieimiosirea  (2) is obtained the cutting speed from which is not
lichidelor de achiere. efficient anymore the using of the cutting fluids.

1.7945°%4°°=043453%777 = v=8673 m/min.

Explicaia rezultatului okinut ar consta in aceea The explication of the obtained result is that at
ca la viteze mici lichidul de schiere @trunde in low speeds the cutting fluid penetrates in theimgitt
zona de schieresi prin efectul de dcire-ungere zone and by the effect of cooling-lubrication
determiri o0 sédere a temperaturii Tn zona de determinates a decrease of the temperature in the
aschiere, deci implicitsi a valorii tensiunii si cutting zone, and also of the value of the tension
intensi&tii termocurentului. and intensity of the thermocurrent.

Odat cu creterea vitezei desahiere, datorit Once with the increase of the cutting speed,
fortei centrifuge, lichidul de shiere @trunde din  because of the centrifugal force, the cutting fluid
ce In ce mai pin Tn zona de sghiere, deci scade penetrates less in the cutting zone, so the effidgie
eficienta folosirii lui. of using it is decreasing.

La vitezav = 86,73 m/min lichidul de sghiere At speed v = 86.73 m/min the cutting fluid
nu mai @trunde in zona desehieresi deci folosirea  doesn’t penetrate anymore in the cutting zone 8o th
lui nu se mai justifis decat dat se dorgte  using of it is not justified only if it is wantedhe
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stipanirea dilatdilor termice in zona desahiere  control of the thermal dilatation in the cuttingneo
prin racirea in ansamblu a piesai a sculei by cooling the entire piece and the cutting tool.
aschietoare.

La viteze mai mari de 86,73 m/min valoarea At speeds higher than 86,73 m/min the value of
termocurentului este mai mare n cazul folosirii inthe thermocurrent is higher in case of still uding
continuare a lichidului desahiere datorit faptului  cutting fluids because the fact that by cooling is
ca prin racire crate diferena de temperatérdintre  increasing the difference of temperature between
zona de gchieresi capetele piesaii cutitului, care  the cutting zone and the ends of the piece and tool
sunt in aceld timp si capetele reci ale that are at the same time cold ends of the formed
termocuplului natural format. natural thermocouple.

Prelucrarea datelor experimentale din tabelul 2  The processing of the experimental dates from
a condus la ainerea reldilor (4) — fara racire —si table 2 lead to the relations (4) — without cooling
(5) — cu &cire, iar prelucrarea datelor experimentaleand (5) — with cooling, and the processing of the

din tabelul 3 au condus la rélke (6) — fara racire —  experimental dates from table 3 lead to relati@)s (
si (7) — cu &cire. — without cooling — and (7) — with cooling.
U(s)=153593%113 [mv] (4)
U(s)=133313%%%° [mv] (5)
U(t) =11339%%8¢ [mv] (6)
U(t)=11.0673%9%? [mv] )
3. Aprecierea eficientei utilizarii lichidelor 3. The appreciation of using cutting fluids at
de achiere la burghiere drilling
3.1. Date experimentale 3.1. Experimental dates
Si in cazul burghierii utilizarea lichidelor de Also in the case of drilling the using of cutting

aschiere contribuie la $derea valorii tensiunii fluids contributes at decreasing the value of the
termocurentului electric rezultat. Se poate aprecidension of the resulted electric thermocurrentalt
cu acuratee si influenta parametrilor regimului de be appreciated with accuracy also the influendaef
aschiere asupra #nimii termocurentului. cutting parameters over the size of the thermontirre
Folosindu-se instafea din figura 2 s-au amut Using the installation from figure 2 was
datele din tabelul 4, unde se poate vedea efeien obtained the dates from table 4 where it can be see
folosirii lichidului de achiere (emulsie), la diferite the efficiency of using the cutting fluid (emuls)on
viteze de gchiere, prin msurarea tensiunii at different cutting speeds, by measuring the tensi
termocurentului desghiere. of the cutting thermocurrent.

Figura 2. Instalge pentru misurarea
termocurentului desahiere la burghiere

Figure 2. Installation for measuring the cutting
thermocurrent at drilling
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in tabelele 5si 6 sunt date experimentale In tables 5 and 6 are experimental dates
obtinute la burghiereatelului OLC45 cu burghie obtained at OLC45 steel drilling with drills from
din ael rapid, pentru avans variabil (tabelul $) speed steel, for variable feed (table 5) and vhriab
adancime de sghiere variabd, adia diverse cutting depth, so different diameters for the drill
diametre pentru burghiu (tabelul 6). Pentégine  (table 6). For cooling it was used emulsion.
s-a utilizat emulsie.

Tabelul 4. Eficiera utilizarii lichidelor de achiere la burghiere cu diferite viteze delsere
Table 4. The efficiency of using cutting fluidsdatlling with different cutting speeds

OLC 45; drill from Rp3
v S d Without cooling With cooling -
Nr. crt [m/min] [mm/rot] [mm] U [mV] Ugr [mV] Efficiency
1 4,52 0.13 9 0.6 0.4 33.33%
2 8.90 0.13 9 0.9 0.6 33.33%
3 12.72 0.13 9 1.2 0.8 33.33%
4 17.81 0.13 9 1.7 1.1 35.30 %
5 25.44 0.13 9 2.0 15 25.00 %
Tabelul 5. Eficiern utilizarii lichidelor de gchiere la burghiere cu diferite avansuri detéere
Table 5. The efficiency of using cutting fluidsdatlling with different cutting feeds
OLC 45; drill from Rp3
% s d Without cooling With cooling -
Nr. crt. [M/min] [mm/rot] [mm] U [mV] Ug [MmV] Efficiency
1 17.81 0.10 9 1.4 0.8 42.86 %
2 17.81 0.13 9 1.7 1.1 35.30 %
3 17.81 0.19 9 2.0 1.3 35.00 %
4 17.81 0.27 9 2.4 1.7 29.17 %
5 17.81 0.38 9 2.6 1.8 30.77 %

Tabelul 6. Eficiera utilizirii lichidelor de gchiere la burghiere cu diferite adancimi (diamette)gchiere
Table 6. The efficiency of using cutting fluidsdatlling with different cutting depths (diameters)

OLC 45; drill from Rp3
v s d Without cooling With cooling -
Nr. crt [M/min] [mm/rot] [mm] U [mV] Ug [mV] Efficiency
1 23.56 0.13 6 1.6 1.0 37.5%
2 19.79 0.13 7 1.6 1.0 37.5%
3 17.81 0.13 9 1.7 1.1 35.3%
4 21.77 0.13 11 1.9 14 26.32 %
5 23.75 0.13 12 2.2 1.6 27.27%

Prelucrarea datelor experimentale din tabelul 4  The processing of the experimental dates from
a condus la ainerea reldgilor (8) si (9), prelucrarea table 4 lead to relations (8) and (9), the processi
datelor experimentale din tabelul 5 a condus laof the experimental dates from table 5 lead to the
obtinerea relgilor (10) si (11), iar prelucrarea relations (10) and (11) and the processing of the
datelor experimentale din tabelul 6 a condus laexperimental dates from table 6 lead to relations

relaiile (12) si (13). (12) and (13).
U(v)=0.1943%72° [mv] (fara ricire / without cooling) (8)
U(v)=0.099%83% [mv] (cu icire / with cooling) 9)
U(s) = 409932441 [mv] (fara racire / without cooling) (10)
U(s)=3210%%°*" [mV] (cu rcire / with cooling) (11)
U t) = 0.6750%4° [mV] (fara racire / without cooling) (12)
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U(t)=024103%*! [mVv] (cu rcire / with cooling)

3.2. Interpretarea datelor experimentale

Datele experimentale @hutesi prelucrate sub
forma de relai furnizeaz concluzii interesante
despre utilizarea lichidelor dgchiere la burghiere.

Se constat ca exponentul relgilor (8), (10) si
(12) este mai mic decat exponentul tida (9),
(11) si (13), ceea ce sugereafaptul G parametrii
regimului de schiere influemeaz mai sensibil
temperatura din zona decaiere atunci cand se
foloseste lichid de achiere.

Casi Tn cazul strunjirii, utilizarea lichidului de
aschiere este eficace prin &lterea temperaturii Tn
zona de gchiere, iar eficacitatea este aproximativ
constant in cazul varigei parametrilor regimului
de achiere.

4. Concluzii

Termocurentul electric deehiere este un instru-
ment deosebit de sensibil pentru aprecierea ef@ien
utilizarii lichidelor de achiere la strunjirgi burghiere.

Influenta vitezei de gchiere asupra termocu-
rentului electric de sthiere si implicit asupra
temperaturii din zona desghiere este mai mare la
burghiere fg de strunjire cand nu se utilizéaz
lichid de gchiere, dar influeta devine comparalil
atunci cand se utilizeatichid de achiere.

In cazul burghierii influeta parametrilor
regimului de gchiere este similarin cazul in care
se lucreai cu/fara racire.

In cazul strunjirii, cu excaja vitezei de
aschiere, influema avansului de saghiere si a
adancimii de sgchiere se diminueéazla utilizarea
lichidelor de achiere.
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3.2. The interpretation of the experimental dates

The experimental dates obtained and processed
as relations give interesting conclusions aboutgusi
the cutting fluids at drilling.

It can see that the exponent of the relations (8),
(10) and (12) is lower than the exponent of the
relations (9), (11) and (13), fact that suggest tha
cutting parameters influence more sensible the
temperature from the cutting zone when the cutting
fluid is being used.

As in the case of turning, the using of the
cutting fluid is efficient by decreasing the
temperature in the cutting zone, and the
effectiveness is almost constant in the case of the
variation of the cutting parameters.

4. Conclusions

The cutting electric thermocurrent is a very
sensitive instrument for appreciation the efficignc
of using cutting fluids at turning and drilling.

The influence of the cutting speed over the
electric cutting thermocurrent and also over the
temperature from the cutting zone is stronger at
drilling than at turning when it is not using the
cutting fluids and the influence becomes
comparable when it is using cutting fluids.

In the case of drilling the influence of the
cutting parameters is similar to the case whes it i
working with/without cooling.

In case of turning, excepting the cutting speed,
the influence of the cutting feed and the cutting
depth is decreasing at using the cutting fluids.
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