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Abstract. This paper presents a method that helps toRezumat. Lucrarea preziit o modalitate cu ajutorul
establish correctly the axial and radial beat fonic careia se stabilge corect Btaia axial si radiab la
countersink reamers and for countersink reamerd wit adancitoare conicei adancitoare cu cep de ghidare
guide pilot using as criteria the wear of the edgeshe  avand drept criteriu uzurdigurilor pe faa de aezare.
back edge. This paper is important because théucrarea este importantieoarece stabilireaatiii axiale
establishment of the axial and radial betommended si radiale recomandatin literatura de specialitate, n
in the specialty literature, in normative or Ron@mi normative sau STAS-uri ngine cont de uzuraiisurilor,
standards, does not depend on the wear of thengutti ceea ce conduce la morarea semnificativ a
edges, fact that leads to a significant shortemmhghe  durabilitatii sculei gchietoare.

cutting tool’s life.
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1. Introduction 1. Introducere

Establishing the execution’s conditions of the Stabilirea condiilor de exectie a sculelor
cutting tools and respecting them, represents aschietoare si respectarea acestora reprexird
necessity in order to obtain, in their activityeth necesitate ca in exploatafese ating durabilitatea
prognosed life. There are many causes that coteribuprognozai. Numeroase sunt cauzele care contribuie
to the obtaining of poor quality cutting tools. e la olginerea unor sculesehietoare de slabcalitate.

causes can be classified in the next categories: Aceste cauze se pot clasifica astfel:
= causes about design; » cauze legate de proiectare;
= causes about execution; = cauze legate de exam)
= causes about exploitation. » cauze legate de exploatare.
Between the causes about design can Dintre cauzele legate de proiectare se pot
remember: aminti:
= the incorrect establishment of the dimensions; = stabilirea incoreéta dimensiunilor;

= the incorrect establishment of the quality = stabilirea incoredt a condiiilor de -calitate
conditions (shape and position deviations; the (abateri de form si de poziie; stabiliree
establishment of the conditions of the surface’s  condtiilor de ingineria suprafei —rugozitate
enginery — rugosity, thermal treatment, etc.); tratament termic etc.);

= the incorrect establishment of the geometrical = stabilirea incore@t a unghiurilor geometrice
angles (sometimes without counting the (uneori firad a sgine seama de cele furanale).

functional ones). Printre cauzele legate de exgeuse pot
Between the causes about execution carnumera:
enumerate: » semifabricat necorespuiter Tn special ¢
= abnormal semi-product especially as structure; structus;
= the breach of the work drawing; » nerespectarea desenului de exiecu
= abnormal thermal treatment; = fratament termic necoresputar;
= incorrect sharpening dimensional and qualitative; = ascuire incoreci atat dimensional cét calitativ;
= abnormal conservation. = conservare necoresputazare.
Between causes about exploitation can Dintre cauzele legate de exploatare se pot
highlight: evidernia:
= improper cutting parameters; = regim de gchiere neadecvat;
= sudden introduction in cutting; = introducerea brugdn aschiere;
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= improper restraining; = prindere necorespufitpare;

= unsatisfactory diagnose of the admissible wear = diagnozanesatisicatoare a uzurii admisibile ¢
with direct consequence on the edge’s life; consecim direc asupra durabilitii taisului;

= incorrect sharpening; = reascyre incoreci;

= small rigidity of the technological system for = rigiditate scazuti a sistemului tehnologic
processing etc. prelucrare, etc.

The cutting tools that this paper refers to are Sculele achietoare la care face referire preze
shown in the Figure 1. lucrare sunt dgtate n figura 1.

Figure 1. Conic countersink reamer and countensakner with demountable guide pilot
Figura 1. Adancitor conigi adancitor cu cep de ghidare demontabil

2. Establishing the radial beat of the conic 2. Stabilirea bataii radiale a adancitorului
countersink reamer depending on the conic in functie de uzuia
wear

In Figure 2 is shown the scheme of the teeth  In figura 2 se aratschema distrilyiei dingilor
disposal for a conic countersink reamer with z = 6la un adancitor conic cu z =6 bitiile radiale ale
and the radial beats of the active part and ofdlie  partii activesi ale cozii.

Sectume X - X
Y= Q0

Figure 2. The scheme of the teeth disposal (zat fyocessing with a conic countersink reamer hadstheme of the
radial beat
Figura 2. Schema distriliai dintilor (z = 6) la prelucrarea cu un adancitor casiischema Btaii radiale

The specialty literature [2] establishes for the Literatura de specialitate [2] staliie pentru
conic countersink reamer the nexd: = 10°%;yx = 0°;  adancitorul conic uritoarele:oc = 10°;yc = 0°; kitaia
the radial beat of the teeth hBbeside the tail, radiak a dinilor TB, fata de coad, masuras per-
measured perpendicular to edges is 0.054 mm; thegendicular pezisuri egaf cu 0,054 mm; ftaia cozii
tail beat TB; besides the centre holes is 0.04 mm. TBsfata de diurile de centrare egatu 0,04 mm.

Next is analyzed the correct establishing of the  In cele ce urmeazse analizeaz stabilirea
value for the radial beat for the case when thecorect a valorii pentru Btaia radiad in cazul n
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number of teeth is minimum four. It is observed tha care nunirul de dini este minim patru. Se constat
when entering in the cutting process, the conidaptul c la intrarea in gchiere adancitorul conic se
countersink reamer is self-centering on the initialautocentreazpe alezajul irtial, in zona conului de
bore, in the attack cone zone with only three teettatac doar cu trei din (trei puncte determih un
(three points define a circle). The other (thregth  cerc). Ceilafi (trei) dinti nu intrd in gchiere decat
enter in the cutting process only in the momenhef Tn momentul uirii primilor trei dinti pe care se
wear of the first three teeth on which the couim&rs centreai initial adancitorul.
reamer is initially centered.

For the teeth 3, 4 and 6 in order to enter in the  Pentru ca diti 3, 4 si 6 si intre in &chiere
cutting process is necessary that teeth 1, 2 aget 5 trebuie ca difi 1, 2si 5 &4 se uzeze pe fa de
worn on the back edge with asezare cu

VBg = DG/simie = 0.054/sin1®= 0.311 mm.

As the admissible wear of the teeth on the back Cum uzura admisikil a dinilor pe fga de
edge is, according to [1], 0.65 mm, results that fo asezare este, conform [1], de 0,65 mm, rezuit
the teeth 3, 4 and 5 to enter in the cutting p®cespentru a intra insghiere dinii 3, 4 si 5 ceilaki Tsi
the other teeth are halving their life, fact thhbt  injumatatesc durabilitatea, ceea ce nu este n ordine.
alright.

Because is a technical impossibility to have Deoarece este o imposibilitate tetinio a avea
radial beat equal with zero, the wear of the othebitaie radial egak cu zero se poate considera uzura
teeth on the back edge, until entering in the gtti celorlali dinti pe faga de gezare, pamla intrarea in
process of the other three teeth, can be consideregchieresi a celorlati 3 dinti, de 0,2 mm (o treime
0.2 mm (the third part of the admissible wear).sThi din uzura admisibil). Aceasta determino hitaie
determinates an axial beat on the attack cone adxiali a dinilor pe conul de atac de maxim 0,040
maximum 0.040 mm. mm.

The analysis of the radial beat of the conic Analiza ktaii radiale a digilor adancitorului
countersink teeth (Z 4) leads to the conclusion conic (Z = 4) conduce la concluziaacaceasta,
that this, according to specialty literature andit®  conform literaturii de specialitatg a standardului
actual standard, is not correctly given as valug anin vigoare, nu este corect data valoaresi n
in consequence is proposed it's diminution to 0.04Qconsecira se propune miorarea ei la 0,040 mm.
mm.

3. Establishing the radial beat of the 3. Stabilirea bataii radiale a adancitorului cu
countersink reamer with guide pilot cep de ghidare in fun¢ie de uzura
depending on the wear A

In the case of the countersink reamers with In cazul adancitoarelor cu cep de ghidare &xist
guide pilot there radial beat of the edges on theitat litaia radiad a @isurilor de pe suprafa
cylindrical surface and also frontal beat of thges ~ cilindrica, cétsi bataia frontad a @isurilor de pe
on the frontal surface. suprafga frontah.

In Figure 3 it can be seen the scheme of the teeth  In figura 3 se poate vedea schema distiébu
disposal and the scheme of the possible situatibns dintilor si schema situglor posibile ale Btaii radiale
the radial and frontal beat at the countersink sxam si frontale la adancitorul cu cep de ghidare. Litigra
with guide pilot. The specialty literature [2] de specialitate [2] stabiiee pentru adancitorul cu cep
establishes for the countersink reamer with guidede ghidare uritoarele:ocx = o = 10°%yex =y =0 =
pilot the nextiacx = a = 10%yx =y = © = 10° the = 10°; hitaia radiad a dirtilor TBr2 = 0,05 mm fgi
radial beat of the teeth TB= 0.05 mm besides the de coad, iar hitaia frontad a dintilor TBy, fata de
tail, and the frontal beat of the teethsBesides the coadi, este egalcu 0.06 mm.
tail is equal to 0.06 mm.

The first possible situation is when the teeth 1, Prima situgéie posibik este cand diii 1, 2 i 5,

2 and 5 that enter first in the cutting processsent ~ care inté primii in achiere, prezirit bataie frontad

frontal beat (situation a)) and the frontal beatnaf  (situgia a)), iar ltaia frontal a ditilor care nu inti

teeth that does not enter in the cutting is inagitsn ~ Tn aschiere se afl in situaia c) si In consecifi

c) and in consequence the frontal teeth 1 andé entdintii frontali 1 si 5 intra Tn achiere cand dintele 2
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in the cutting process when the tooth 2 is worn ors-a uzat pe partea frontalin aceast situgie,
the frontal side. In this situation, neglecting theneglijand influega unghiului de degajare,animea
influence of the rake angle, the value of the fabnt uzurii frontale a dintelui 1 va fi:
wear of the tooth 1 will be:

VBBfrontaI = TBf / S|m = 006/0174 = 0345 mm.

As the admissible wear is \dBontal agm.= 0.65 Cum uzura admisikileste VB fontal adm.= 0.65
mm results that the life of the tooth was halvéds | mm rezuli ca durabilitatea dintelui s-a injuitatit.
a frontal beat of 0.035 mm results a wear of theDad se impune o dtaie frontal de 0,035 mm rezilt
tooth of 0.2 mm, which is acceptable. 0 uzu# la dinte de 0.2 mm ceea ce este acceptabil.

Sectime X - X

TBy

a) b) c)
Figure 3. The scheme of teeth disposal (z = 6)dditlde possible situations for the radial and fabbiat at the
countersink reamer with guide pilot
Figura 3. Schema distrikiai dintilor (z = 6)si a situaiilor posibile pentru Btaia radiai si frontali la
adancitorul cu cep de ghidare

The second possible situation is when teeth 3, 4 A doua situgde posibik este cand dii 3, 4 sau
and 6 enter frontally the first with the processed6 intra frontal primii in contact cu materialul de
material (situation b)). In this case the teeth ira  prelucrat (situga b)). In acest caz dih care
not centred on the cylindrical side (1, 2 and 3) wi centreai pe partea cilindric (1, 2si 5) vor intra cu
enter with the frontal side in cutting process onlypartea frontal in achiere atunci cand diin3, 4 sau
when the teeth 3, 4 and 6 will get a frontal wefar 06 se vor uza frontal cu 0.345 mrfi in aceast
0.345 mm. Also in this situation is proposed thesitugie se propune caataia frontal si fie TB; =
frontal beat to be TB= 0.035 mm. 0,035 mm.

If analyze the cylindrical side, all the teeth will Daca analizim partea cilindrig toti dintii vor fi
be in the cutting process when the teeth 1, 2 afd/o in achiere cand se vor uza dinl, 2 si/sau 5 cu
with with 0.345 mm. Also in this situation is 0,345 mm.Si in aceasgt situgie se propune ca
proposed the radial beat to be, 8).035 mm. bataia radiad si fie egad cu TB = 0,035 mm.
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4. Conclusion 4. Concluzii

In the specialty literature, at establishing the  1n literatura de specialitate, la stabiliredaidor
radial and frontal beat for the conic countersinkradiale si frontale pentru adancitoarele conige
reamers and countersink reamers with guide piloadancitoarele cu cep de ghidare care audzdini
that have 2 4 teeth, it was neglected the wear of nu s-atinut cont de uzura diitor pe faa de aezare.
the teeth on the back edge. In this paper arén lucrare se propun noi valori care conduc la
proposed new values that lead to the extending amarirea durabilisitii sculei gchietoare.
the life of the cutting tool.
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