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FOR MATERIAL MACHINING
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Summary

The design modular principle of adaptive limited mechanisms is put forward. The structure of adaptive
type metal cutting tools as technical systems is given in the context of their main functions partition. The
basic qualimetric criteria of these mechanisms functioning are preceded as well as the generalized
structural and flow graph of the technical system “adaptive limited mechanism”. Basing on the
mentioned criteria the structural synthesis modular principle is developed exemplifying adaptive type
metal cutting tools. Furthermore the determination considerations of main modules transformation
coefficients with regard to the adaptive limited mechanisms for material machining are put up.

Keywords: adaptive limited mechanisms, surface quality, qualimetric index, drill with hydraulic inter
edge link, multi edge head, design modular principle, transformation coefficient

Wyznaczenie wspotczynnikow ograniczajacych mechanizméw adaptacyjnych
dla obrébki skrawaniem materiatow

Streszczenie

W pracy podano zasade modutowej budowy adaptacyjnych mechanizmoéw ograniczajacych. Przedsta-
wiono opis struktury narzedzi skrawajacych adaptacyjnych z uwzglednieniem rozdzielania ich
gtownych funkcji jako systemow technicznych. Podano gtéwne kryteria funkcjonowania danych
adaptacyjnych mechanizmow ograniczajacych, a takze uogdélniony strukturalny i parametryczny system
techniczny "Mechanizm adaptacyjny ograniczajacy". Wykonano analize gtéwnych kryteriéw jakosci
funkcjonowania adaptacyjnych  mechanizméw  ograniczajacych dla  obrdbki  skraw-aniem.
Sformutowano zasade modutowej strukturalnej syntezy mechanizmoéw adaptacyjnych ograniczajacych
na przyktadzie adaptacyjnych narzedzi skrawajacych z uwzglednieniem zapewnienia jakosci ich
funkcjonowania. Zaproponowano gtowne kryteria wyznaczenia wspotczynnikow transfor-macji
elementéw gtéwnych modutéw adaptacyjnych mechanizméw ograniczajacych dla obrobki skrawaniem
materiatéw.

Stowa kluczowe: adaptacyjny mechanizm ograniczajacy, jako$¢ powierzchni, wskaznik jakosci,
wiertto z wewnetrznym uktadem hydraulicznym, gtowica wieloostrzowa, zasada
modutowa budowy, wspotczynnik transformacji
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1. Formulation of the problem

The operation of multi edge and multi tool accessories restssimg u
limited mechanisms as technical systems of cutting procgstaten and self-
adjustment. Therewith in the process of multi edge accessdesgn
developing the large quantity of possible functional scheme andreciist
variants arise. The design objective of such limited mechanistie technical
system optimal design decision making in order to provide theasiog of
adaptive limited mechanism technical-and-economic indexes gsacedwith
the corresponding analogs.

To define the modules of the adaptive limited mechanism (AlLuk
consider it as a technical system (TS) and identify it;raments. Further, it
is necessary to distinguish main, basic and additional functionfasidg on
functional interrelations of the ALM elements - to determingid#&unctional-
design modules and corresponding qualimetric indexes.

2. Analysis of previousresearch

The theory of technical systems [1] allows developing nppraaches in
the design of machines and metalworking equipment [2-4]. Many moder
mechanical constructions deal with the progressive scientifiearch that
provides the modular design approach [2, 4 and 5]. In this way the maachi
design considers the design features of a set of new cormtgiclihe main
feature of these structures lies in a separate tesicly & their elements in the
design process that makes easier to determine the mutuaklatiens of
technical systems elements [6]. So the quality of the syskements interaction
defines the quality of its operation. In this case to provide the dpgigess it is
necessary to determine the quality indexes of the technjs&ns elements
interaction.

3. Some views explanations

The substance of the adaptive type technical systems teriais cutting
[7-10] comes down to providing their working elements (thattamging tools,
cutting edges, etc.) interrelation. As far as in the procetisecddaptive cutting
tool functioning then process of adjusting loads restrictingksg place then
the technical system named as the adaptive tool can be cedsaer limited
mechanism of adaptive operation principle. There way the mainidanat the
ALM is to limit adjustably the values of the axial and eddorces. The process
of loading restriction on the working elements is based on theigle of their
mutual equalization and compensation.
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4. ALM for metal cutting qualimetric indexes deter mination

According to the TS ALM graph (Fig. 1a) two elements of thetesy are
present: the working element E1 and the transmission-anddragisfment E2.
Throughout the flows 5 and T; the energy exchange between the working and
transmission-transfer elements takes place. In the giysters the influence
of the surrounding K as well as the input (In) and the output (Out) flows are
in the picture too.

Dealing with the main ALM functioning criteria we can digiuish main
quality criteria Qi and QE of the E1 and E2 corresponding elements as well as
main channel (flow) criteria TinlE1, Tin2E1, ..., Tin n Em (Fig. 1b).

a)

“‘ Out

b)

T2 E1= Toutt B2

Tow2 B2

Tout1 E1= Tin1 B2

Fig. 1. Generalized structural (a) and flow (b)pirs
of the “Adaptive limited mechanism” technical syste

As far as the TS each element performs the certain deegmnain
function to provide the TS main function operation it can be consideris in
turn as separate TS. Each of the elements is charadtéyzeertain criteria of
their functioning quality (stability, reliability, etc). In thigay the energy flows
are characterized by the following (channel) criteria (foxegocity, quantity,
etc) trough that the possibility of the elements interlinks intengfining exists.

To realize the modular approach to the analysis and synthetsie 61.M
TS exemplifying the multi edge head (MH) let us consider imaidéhe
corresponding graph (Fig. 2). The given ALM consists of the wgrknodule
M1 (cutting elements) and the transmission-and-transfer moddg
Additionally the transmission-and-transfer module M2 inclutiesttansmission
M3 and the transfer M4 modules. The element E3 providing theimgork
element in the zero position and the working element drive E5 bédotite
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transmission module. The element E2 of information reading andferans
regarding the working element behavior as well as the s&ftaad technical
support (personal computer PC) element E4 belong to the transfer module.
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Fig. 2. Graph of the ALM TS exemplifying the mudtige head (MH)
with adaptive computer control

When MH functioning the energy from the module 1 working element
(turning cutting tool) transfers through the channel T12 to tleluhe of
information reading and transfer (regarding the working eletenavior) and
through the channel T13 to the element E3 providing the workingealeimthe
zero position. In this way the element E3 is characterized bglitbet opposite
flow T31 through which the energy is transferred to the workimoglule M1.
The main function of the working module M1 is to remove the metal laythe
process of machining of the cylindrical surface. The M2 mairction is to
equalize the working module loadings by reading, changing and tnamgfer
information regarding the working element behavior. Using thenesté E2 of
information (regarding the working module M1 behavior) reading eanuster
the linear motion energy turns to the signal that isstearing to the element of
the module E4 of the software and technical support. The elemettie of
software and technical support represents the computer vaitbharresponding
program to control the movement of the working element (cuttiod) in the
process of machining. Its main function is the input informationgzsing in
regard to the determined algorithm and generation of the correspaidnals
for the transmission module that is the E5 drive element. The E5 driverglem
used to regulate the working module E1 accordingly to the inputlsithe are
submitted from the transferring module M4 that is from softvesne technical
support element E4. In its turn the inverse process of enexggformation
takes place in the module M3. In a case of implementation the giveulenn a
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form of the solenoid the signal transforms into the electronimgimapulse
signal and therefore into the linear motion energy.

Basing on the TS graph of the multi edge head ALM with adaptive
computer control (Fig. 3) the design of the multi edge head Veititie adaptive
type guides was proposed. The Fig. 3 presents the operational funstioeime
of the multi edge head for the finish turning. The head corsfiske house, the
control block, three cutting elements and their drives. dligng element in a
form of straight turning tool operates in a work piece axisctor with a help
of solenoid. The control signal to the cutting elements drivgoisg from the
control block and depends from the value of the cutting elemesptadement
in the detail axis direction in the operation process.

The limited element is used in the given design in a forrhefrt mounted
automatic control system with the manufacturing process tacsudn this way
it makes the mechatronic head intellectual, autonomous andoabtedte the
metal cutting units perspective designs.
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Fig. 3. Design of the multi edge head with elaatiaptive type guides

The determination of the main functioning qualimetric criterighef multi
edge head ALM is based on the quality criteria of its basments. For
example for the multi edge ALM the basic elements of the wgrkiodule M1
are the turning tools. Their main quality crite@ge are their cutting-tool life
(Table 1).

In this way the cutting forcyy,, is themain of the given system element
input flow criterionTinye. According to the flow transformation coefficients set
Kiyme the adaptive restriction process of cutting forces on theimgidements
takes place. In each element of the corresponding modules thirmzatson
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coefficient is to transform the input signal of the giveen&ntTinye into the
output signalToutye. The quality of such transformation is determined by the
corresponding quality criterioQye.

Table 1. Main criteria of the multi edge head ALM

Element [Symbolid _ .. Main criteria
name |notation Realization . .
Qualitive Que Flow Tinyg, Toutye
Working El Turning Tool life Cutting force
cutting too Quie1=T = [i —1jtm Tirvier =Ry =100 SV
m Force acting on the tension sensor
ten — time to tool removal; and elastic guide
m — slope of curve (tangle Toutmigr =Tiny i£1Kym £1
angle) Kim1e1 — coefficient of flow
transformation of the element 1
(module M1)
Reading| E2 Tension Response Force acting on the tension sensor:
and sensor [(R— R))/F’o] Tiny a2 = Touty 121
transfer of Qvae2=Yn ==——F | Sensoroutput signal (resistange
informatior| ) ) . deviationAR):
regarding in which R, — tension Tout —Tin K
working sensor resistance withou M4E2 M 28 250 M & 2
element deformation; Kim a2 — coefficient of flow
behavior R — tension sensor resistancwansformation of the element B2
with relative deformatiorz; (module M2)
&— conversion coefficient;
£=R
Ro
AR — resistance deviation
Working E3 Elastic Rigidity Force acting on the elastic guide:
element pl_ate _ _Fpor Tiny3e3 =Touty 11
_support guides Quags=c= | Strength of the elastic guide:
in the zerg o Tout =-Tin K
position Fyr — force acting M3E3 M 33 trm E 3
on the elastic guide;
I —deformation of the elas
guide under the forck effect
Software| E4 |Program o Response speed (rapidityOutput signal of the tension sen
and informatior coefficient): (resistanc@R deviation):
technical processin o K = Qni Tiny 4g4 =Touty 42 2
supply and PC MAES™ D™ At Control signal for the tool drive
(PC) Qi — quantity of processing Toutm a4 =Tiny 48 4Kirm &£ 4
information (signals);
At — time of control signal
forming (time between sign
input and output)
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Table 1 (cont.)

; Main criteria
e b Rezato
Qualitive Que Flow Tinyg, Toutye
Working | E5 Solenoid Inductance Control signal for the tool drive
element 2 (current, voltage, current
drive Un| _ge frequency):
Im Tiny 3es =Touty 4 4
Quses=L= - : .
21 Solenoid force action on the togl:

Im Um —electric current forc] Touty 2e5 =Tiny a2 50Kym £ 5
and voltage amplitude values;
R — active resistance;
v — alternating current
frequency

Now we can repeat like in the case of multi edge tool healfl Ahe
definition of the ALM main quality metric factors of the innsurfaces
machining. The inner surfaces machining as a whole and deep holggingc
in particular is characterized by the necessity of the high ptiwdudrilling
process. In this case the stable chip removal, enough coolingtipply to the
cutting zone, manufacturability, high tool life, minimal errofsholes accuracy
parameters as well as low production costs are needed.

The main engineering problem in the deep holes machining ALMjlési
to ensure minimum error values of the geometric shape and deagirhefesion
as well as the drill run. This factor deals with the togidity decreasing when
the tool cutting part length enlarging. In addition we have diffepbstacles in
lubricating as well as cooling fluid supply and metal chip rethdae of the
effective methods of this problem solving is to emplace inditile design the
adaptive kinematic link of the working elements to provide ecaisda of the
cutting forces on the drill edges.

To realize the adaptive drill for deep holes machining analysis and sgnthes
procedures it is desirable to use the modular approach. In thislevays
consider the corresponding graph (Fig. 4) of the given technyisim. Such an
ALM similarly to the previous one consists of the workingdule M1 (cutting
elements) and transmission-and-transforming module M2. Theotastalso
comprises transmission M3 and transforming M4 modules. The elements of
energy transfer in a form of two hydraulic cylinders E2 andb&léng to the
transmission module. The liquid E3 that fills in the systenadsng as an
element of transforming module.

In the process of ALM technical system functioning the energm fthe
working element E1 (cutting edge) of the working module M2 issfexring
through the channel T12 to the transmission-and-transforming modyl¢hist
is to the element E2 (hydraulic cylinder 1) of the transmissmmaule M3.
Thereafter through the channel T23 by the main element E3 (liquitheof
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hydraulic system) of the transforming module M4 as well as throwggbhtéinnel
T34 the energy is transferring to the working elementtydirulic cylinder 2)
of the transmission module M3. After that through the channel T4é&ribgy is
transferring to the working element E5 (cutting edge 2) of tbkiwg module
M1. In this case the corresponding inverse energy flows T21,TE®and T54
are present too. These flows are the result of the resfstaetfactors (friction
forces, inertia, nominal loads, etc.).
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Fig. 4. Graph of the ALM technical system exemptifythe drill design
with the hydraulic inter edge link used for the plé®le machining

The drill design with the hydraulic inter edge link developadhe base of
the given graph (Fig. 5) consists of the drill tool body and cutilegnents
moveable in the axial direction. These cutting elements in m fufr wide-
ranging and narrow-width edges through the plunger and hydraulic chaanel ar
joined with each other by the hydraulic kinematic link. To lo¢aéedrill in the
hole three hard alloy guide plates are used. In the process bble machining
the automatic loadings equalization between the cuttingsedgies place by the
relative displacement of plungers-pistons. The forces aotinpe plungers due
to the direct hydraulic link remain equal as before.

The two cutting elements E1 and E5 of the drill with the hydranoter i
edge link used for the deep hole machining are the main elenfahis ALM
working module. These elements main quality crit€hg is represented by the
tool life Ta (Table 2). The cutting fordeyy,, is the main flow criteridouty;g; of
the T12 channel on the E1-E2 section. This force is being changediig to
the transformation coefficierdtry;e;. Further on the output energy flow of the
element E1 (module 1) is the input one for the element E2 orm 6f the
hydraulic cylinder piston of the transmission module M3 that ituits is a part
of the transmission-and-transforming module M2. The liquid velum
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compression coefficientds is the main quality criterionQyses of the
corresponding element: hydraulic liquid E3. In this way it is seae/ also to
take into account the system liquid losses under the workingupess®eing
transformed in the elements E2, E3 and E4 of the transmiaad-transforming
module M2 the energy flow through the channel T45 is transniitéte output
working element E5 in a form of the cutting edge of the workingute M1. In
this way using the deep hole drill with inter edge hydrautik We achieve the
adaptive restriction of the forces resulting on the ALM working elements.

The integrating ALM quality index of the multi edge head andpdesle
drill with the hydraulic inter edge link is a quality of th@chining surface. This
index is expressed by the machining accuracy figures as wslireece profile
deviation. In this way the integrating ALM quality index can herested by the
following dependence

:{ Qw = f (Que) )

Toutyy = f (Ti N > Kirm )

Therefore the integrating quality index for the ALM in anfioof the multi
edge head takes the form of:

Qm = (Qm1.Qu2)
Q=4 Toutyy1=f (TinM 1 Kirm 1) =
TOUtM 2= f (TinM 2, KtrM 2)

Qv = f (Qv1,Qu3.Quv 4)
1)

TOUtM 1= f (TI IYEB KtrM
TOUtM 3= f (TI M 3 KtrM 3)
TOUtM 4= f (TI M 4., KtrM 4)

(2)
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Fig. 5. The drill design with the hydraulic intedge link
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=

between cutting
edges

V3— liquid volume
in the element ES3;
ps —pressure acting the lig
in the element ES3;

80
Table 2. Main criteria of ALM exemplifying by thesdp hole drill
Symbo- Main criteria
Element name lic |Realization|
notation Qualitive Que Flow Tinyg, Toutye
Working El Cutting| Tool life (the total service Cutting force:
edge o du?tlor_?:(. 1) Tinv1er = Prxy) =
M1EL= TA=T{T+ -
T ety = pa’™ bk kikcor knko
In which T — tde too In whichp is the specific
operat_lltlnr(;I tll?we _ uration cutting force, N/mry
. U b N |r;g, L a, b are thickness of cut
i — number of repoints; and width of cut:
i=Ls mis index of power;
Co K is coefficient regarding
in which Ly — total different condition of cutting
permitted sewing-up value; Force acting on the tensior}
¢o— sewing-up value | Sensor and _hydrgullc cylinde
The sewing-up value of the piston:
hard alloy edge of the dril| ToUtm1e1=Tinv 1£1Kym £1
clearance surface is = 0.4mmKyy 11 — coefficient of the
element 1(modulel) flow
transformation
Energy flow E2 |Hydraulic Friction force: Force acting on the hydraulic
transmission cylinder |  Quag2=Ff =kgoNo cylinder piston:
between cutting and - - Tin =Tout
: ks » — coefficient of friction M3E2 MIEL
edges guides | "2 . Liquid pressure
\ in the elelnfwent E'2,th in the hydraulic system
2 —normal force in the | 1o, oo =Tiny o 2Ky £ 2
element E2;
Fg . .
P= in which
Knp
Fg —is a force transmitted
from the working element to
the hydraulic cylinder piston;
S— active area of the
hydraulic cylinder piston;
kmp — coefficient regarding
friction losses
Energy flow E3 Coefficient of liquid volume Force acting on the hydrauli
transmissions compression: cylinder liquid (element E3):
and . 1(av, Tiny 4g3 =Touty & 2
transformations Qma4es=PBs3 —1\/—3 s Liquid pressure
S

in the hydraulic system
Touty 4g3=Tinw 4 3Kum & 3

U

(3]




Qualimetric indexes determination... 81

Table 2 (cont.)

Symbo- Main criteria
Element name lic |Realization|
notation Quialitive Que Flow Tinyg, Toutye
Energy flow E4 |Hydraulic Friction force: Liquid pressure in the hydrau
transmissions cylinder | Quaes=Fg =Kg 4Ny system
between and k¢4 —coefficient of friction Tiny SE4 =Touty 4¢3 |
cutting edges guides . Force acting on the hydraulic
in the element I.E4; cylinder piston:
N, — normal force in the Tout -Tin K
element E4: M 3E4 M 3E 4LrMm E 4
Fg . .
P= in which
mp
F, — is a force transmitteq
from the working element to
the hydraulic cylinder pistop;
S— active area of the
hydraulic cylinder piston;
kmp — coefficient re-garding
friction losses
Working E5 | Cutting| Tool life (the total service| Force acting on the hydraulic
edge duration): cylinder piston:
QM1E5 :TA :T(l +1) TianESZTOUIM E4
Force acting from the hydrau
cylinder piston on the cutting
edge:
Toutym1es = Tiny 1 5Kim £ 5

Taking into account the main ALM modules elements the equation (2) takes
on the expression:

Quve = f(QuiEL, Qv E3Qm £50w £ 2Qv £ 4
Toutm1e1 = f (Tinw 1£1, Kirm £ 9)

Q= Toutm ez = f (Tinm 23 Kirm = 3 3)
Toutmaes = f (Tinm s 5 Kum = 9
Touty 4e2 = f (Tinm 42 2. Kiem £ 2)

(
Toutm ag4 = f (Tinm 42 4 Kem £ 4)

Writing the quality indexes as the corresponding criteria A
integrating functioning quality index for the multi edge head camldrived in

a form:
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Que = f(T,ce,L.H,, Ky, )
Touty1e1 = f (Pz(y,x)v Kirm 1E1)
Touty ez = f (F’z(y,x) Kem £2Kem & 3) @
Q- Touty 3es5 = f (F’z(y,x)DKtrM E1Kem £ 2Kem £ 4Kem & a

Toutm 4e2 = f (Pz(y,x) Kirm 23 Kerm £ 2)

Touty 4g4 = f (F’z(y,x) Kirm £ 1Kem £ 2 Kirm 454)

The integrating quality index for the ALM in a form of theegehole drill
with the hydraulic inter edge link can be expressed as the following dependence:

Qu = f(Qw1.Qw3.Qu 4)
Toutyy = f (Tiny 1, Kirm 1)
Touty 3 = f (Tiny 3, Kirm 3)
TOUtM 4= f (TI M 4. KtrM 4)

Qm = (Qm1,Qu2)
Q=4 Toutyy1=f (TinM 1 Kirm 1) =
TOUtM 2= f (TinM 2, KtrM 2)

®)

Taking into account the main ALM modules elements the equation (5) takes
on the expression:

QME = f(QMlEl7QMlE5’QM 3E27QM3E47QM 4E3)

TOUtMlEl = f (TianEl’ KterEl)

Q — TOUtM3E2 = f (TinM 3E2? KlrM 3E2) (6)
TOUtM4E3 = f (TinM 4E3? KlrM 4E3)
TOUtM3E4 = f (TinM 3E4? KlrM 3E4)
TOUtMlES =f (TianES’ KterES)

In this way writing the quality indexes as the correspondniigr@a the
ALM integrating functioning quality index for the deep hole drillth the
hydraulic inter edge link makes the following set of equations:
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QuE = f(Taer, Taes, Bee 2, BsE 3.5 4)

Touty1e1 = f (Pz(y,x), Kirm 1E1)
Touty gz = f (F’z(y,x) Kem e Kem £ 2) @)
Q =
Toutm 43 = f (F’z(y,x)DKtrM E1Kem £ 3Kem £ 3

Toutpmges = f (Pz(y,x)UKtrM E1Kym £ 2Kiym £ 3Kem & z)

Touty1es = f (Pz(y,x)DKterElEthrM 3 2Kum £ 3Kem £ 4Kem E é

Analyzing the dependences of the input and output flows of thetiga&d
ALM it is possible to make a conclusion about clear seqalenti parallel
interdependence between the force perturbing factors and lémergs
transformation coefficients of the corresponding modulesignvway this points
to the fact of the preferred modular approach using to desifgratif kinds of
ALM taking into account the modular energy flows sequences with
corresponding transformation coefficients. The given transtiwmaoefficients
consider:

» energy transformation into another kind (mechanical force into the
electric signal; electric signal into the magnetic field),

* energy losses (friction power, conductors resistance, etc.),

» weakening or strengthening of the energy flow force fadtgr to the
characteristics of the corresponding modules elements (spegldcdiment
increasing of the hydraulic cylinder rod when force relaxation),

» changing of the energy transfer direction (energy flows distribution

Depending on the determined ALM functioning conditions the certain
design decisions of its construction are used. In this way ea@mv of design
decisions is characterized by the set of quality charatitsrithat define in
general the ALM functioning quality. For example, depending on the valiie
loadings acting on the working elements of the multi edge head AdrM
different work piece diameters we can obtain the correspondaqgh gof its
main quality characteristics range (Fig. 5). Hereby let usidenthree design
variants of the multi edge head and three design variantealeep hole drill
for the different diameters work pieces machining: (agriant — work piece
machining of 15-30 mm in diameter; Il variant — for 50-75 mm adhdalriant
— for 60-85 mm as well as (b): | variant — hole diameter o2A0xm in
diameter; Il variant — for 25-35 mm and Il variant — for 40-65 mm.
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a)

Tool life

0,87
L Tension sensor
Solenoid inductance l 0,68 e
- 0,62 ' sensitivity
¥# 1 variant
vl variant

v+l variant

0,79

. Rigidity of elastic plate
Operation response gidty . P
089 0,84 guides

b)
Tool 1 life

Tool 2 life

A Friction force 1
0,85

0,74

vl variant
<21l variant
v+l variant

0,76
0,99
Coefficient of liquid

Friction force 2. o7g volume compression

Fig. 5. Main quality characteristics range grap®bM in a form of:
a) multi edge head, b) deep hole drill

In investigation of the ALM for materials cutting it cae bbserved the
simultaneous changes of the quality indexes of its main elerbetitspositive
and negative. In this way it is important to determine the géned quality
index that characterizes the ALM functioning as a technicstbsy as a whole
one. The main values of these ALM generalized qualimetdexes that are
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determined as the square areas pictured on the corresponding graphs
presented in the Table 3.

Table 3. ALM generalized qualimetric indexes foe thetal cutting machining

ALM name ALM generalized qualimetric index value ALM generalized

Calculated . ) ] qualimetric index
variants I variant IT variant III variant minimum value
Multiedge head Q =1.29 Q.=1.56 Q:=1.16 Q.qrmin = 1.04
Deep hole drill Q,=1.67 Q.=1.64 Q:=1.65 Q. grmin = 1.56

As a result of the performed investigations it is posdiblprove that the
minimum values of the ALM generalized qualimetric indexes tfee metal
cutting machining are the following: for the multi edge heag Q.= 1.04, and
for the adaptive drill — Qgn.min= 1.56.

Conclusions

To construct the adaptive limited mechanisms the modulariplens used
exemplifying the design of the adaptive metal cutting tools. gitien limited
mechanisms modular design theory is based on the structure conaafpthe
adaptive type metal cutting tools in the context of theslenieal system objects
main functions partition. Hereby for each element of the ALNMeasponding
module the certain quality criteria of its functioning exist their turn these
criteria depend on the energy channels characteristics. fastdrs can be
defined by transformation coefficients used. The given form@u@diz of the RM
elements transaction allows proposing the new approach to thiewizzpion in
the design process aiming on optimal quality indexes.
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