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Selection of a proper cutting tool plays a signifiant role in
achieving consistent quality and controlling the ograll cost in an
integrated manufacturing environment. The present pper
describes an approach to build of a computer intedce support
for automatic tool selection for manufacturing featires in a
turning process. Data-tools were collected from remt Machining
Handbook of world's leading manufacturer of tools, Sandvik
Coromant. This application works conjointly with an automatic
feature recognition system for rotational part. An example is
given to show how this approach, systematically, dels to the
choice of cutting tool packages for specific partefatures.

Keywords— CAD/CAM; CAPP; Manufacturing Feature
Recognition; Automatic cutting-tool selection for tnng.

. INTRODUCTION

Process planning is an activity that consists lactig the
necessary processes, tools, appropriate parameiacs
operation sequencing to manufacture a part. Thdititraal
way to solve process-planning problems is to leiave the
manufacturing experts that translate the globahusoy of the
part into a group of machining features well addpte a
defined machining process, relying on their own ezignce.
This manual approach is time consuming and usualby,
consistent as the quality of the process plan dépem the
planner's experience [1, 2].
approaches led to development of automated appeeattiat
aimed to reduce the probability of errors and isistencies.
Computer Aided Manufacturing Process Planning i @fithe

conditions, and optimum sequences affect directhe t
workpiece cost [1]. More than one hundred CAPP esyst
have been reported in the literature. However, liné
between CAD and CAPP systems is still not integrads
desired [4]. On one hand, the data of the neuiled uch as
STEP, IGES generated by CAD systems consist of g&m
and topological information, these data cannot bedufor
direct application to process planning, since CAdyBtems
require part form feature information, not geontetend
topological information, CAD is usually geometrysedl,
whilst CAPP/CAM are feature-based and domain-degend
which results in unsatisfactory practical implenagion, or a
common weakness of CAPP systems [5]. On the othed,h
Geometrical and Dimensional Tolerancing (GD&T), faue
roughness and technological data required for doeas
applications are not embedded in the geometric ifodehe
most of current CAD systems, which are lacking of
appropriate data structure to admit them. CAD n®dekm to
include these data as seen in the drawings, ndesthdhese
data are not real attributes of CAD models but $§mp
represented as text on the drawing [6]. Anothebigm is
presented at the tool selection stage; a broaderafgool
geometries is available to suit various practiggplizations
and machining systems. As a consequence, the toocdgs
designer has to wade through voluminous machiniata d

Disadvantages of manuehandbooks and catalogues of cutting tools with edéfifit

materials,  coatings, = geometries, and  chip-groove
configurations for high wear resistance and eféectchip
breaking. Consequently, process planners are fdmetdoose

most important advances in the area of manufagiurinand recommend suboptimal cutting conditions [7]e Bim of

engineering, which plays a critical role linking $dgn and
Manufacturing. CAPP determines automatically the wdé
available resources, including machines, cuttingeiits,
holders, appropriate machining parameters such uisng
speed, feed rate, depth of cut, and generates atitom
sequences of operations and instructions to coraerbw
material into a required product with good surféioish [3].
The production cost of a manufacturing componemqtedds
upon cost of workpiece material, tooling cost, aadurring
expenses. Thus, it is clear that the only scopeetiuce the
overall cost of a workpiece is to focus on the itaplcost and
machining time. Selecting an optimum insert, optimeutting
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this paper consists in linking automatically a trat
recognition module with an automatic cutting toelestion
module. Cutting tools and holders with their partare are
selected from the machining data handbook of S&ndvi
Coromant [8], to form a tool package related tohefsature,
based on many criterias, rules and machining design
assumptions, and taking into account data relatedatchining
features. The proposed methodology and systemtectinie

are addressed in the following sections.



. LITERATURE REVIEW

There have been many attempts for automatic too‘fie

selection, determination of the optimum cutting ditions,
and generation of optimum sequences of operatResently,
various systems are using decision tables and idacieees
for the automated and optimized selection of cgttiools.
Oral & Cakir [1] developed a modular system forcamétic
tool selection and sequence optimisation for roteti parts
which is capable of selecting tools for face grogyi
threading, internal turning, drilling, boring andternal
recess/groove turning operations. Tool selectiomute uses
knowledge such as geometry of workpiece (featur
recognition), surface finish, shape, location aricedtion,
material of the workpiece, and machinability dafehe
developed system is based on “Rank Order Clug&rin
which uses a matrix that holds the diameters offélagures
and the tools that machine these features to gentrals and
operation sequences for minimum tool changing.B&liCus
[9] developed an automatic cutting tool selectigatem that
used neutral network (NN) to select tools for in&drand
external turning, including roughing and finishiogerations.
Tool selection depends on the shape of workpiech as the
approach and/or exit angle on one hand, and oatties hand,
depends on the limitations of cutting tools suchcaging-
edge angle and the nose angle. Mookherjee & Bhettgga
[10] Used an expert system for tool selection,
automatically selects the appropriate turning t@old inserts
as well as milling inserts, the material and thergetry, based
on the requirement of the user. The main elemehtt t
influence the tool selection are: workpiece mategaometry,
surface roughness, machine tool characteristicskhvadders,
and so on. Cutting conditions such as cutting seetinitial
feed, depth of cut are selected from the machihiagdbook
according to the grade of insert. Car & Barisic][@&veloped
a mathematical model for optimization of turningogess
parameters on CNC turning center. Optimization bhaen
carried out by defining goal functions - minimunoguction
time. The mathematical model that describes macdini
operation has been defined as a combination oéthoxtions
whose variables are necessary for cutting paramefdne
model consists of three separated models; tool rifedel
which is considered as a goal function, cuttingcéomodel
and cutting power model which are taken to be cairst
functions that should not be violated. The succe$s
optimization depends on defining the goal functioninimum
production time. For each depth of the cutting roj#ation
process, the optimal cutting parameters are giyea Generic
Algorithm (GA). The binary linear programming optiration
(LP) selects depths that have given the shortegthimiag
time for total roughing depth.

I1l.  PROPOSED METHODOLOGY

A. Manual approach proposed by the manufacturer for tool
selection

Cutting tools consist of two main components: thel t
holder and cutting insert. The objective of the gantool
selection approach is to determine several paraméte the
holder, such as tool clamping system, type, ergedngle,

which

hand of cut, size, and so on. For the insert, Soanameters to
fine are the shape of insert, size, grade, neskus,

geometry, and finally cutting conditions. The Mathg

Handbook of Sandvik Coromant is divided into threain

categories, general turning, parting and grooviramd

threading. In this paper, we presented the metlopgobf

cutting tool selection for general turning. Thesfistep for
selecting cutting tools is to select the clampiggtem which
depends on clamping possibilities available indtspindle.
The second step consists in selecting the toolenokelecting
a tool holder depends on the type of operation @achping

Epossmlhtles For a good stability, a holder withe biggest
Size is recommended. The third step concerns satect

suiting insert. The choice of some parameters sérinis
described as follow. For the shape of insert, tl@ufacturer
gives a recommended shape of insert depending en
operation, e.g., insert with a point angle of 808

recommended for longitudinal turning operationszeSiof

insert (L) depends on type of cut, and then on hldeptcut.

Notice that for every shape of insert, the totating edge
length (La max) is given, e.g. for a rhombic 808art, La max
is given in (1).

Lamax= % L D

La max must be bigger than the effective cuttingeed
length (La) which is given in (2).

ap

- &)
sin(Kr)

Where Kr is the entering angle and ap is the depitut.
The geometry of the insert is selected accordintéatype of
cut and the material of the workpiece. The gradeneért
depends on the type of cut, material to be machiaad the
geometry selected. The final step concerns setecti@utting
conditions. The manufacturer gives recommendecdhdafptut
and feed rate for each insert selected. The recower:
cutting speed is selected depending on the gradeseft, and
on material properties of the workpiece, such asdpecific
cutting force and Brinell Hardness. To clarify thethod of
choice of tools proposed by the manufacturer, wheyad the
major steps that lead to a choice of tools and drsldor a
given operation, and which are depicted in the €loart of
Fig. 1.

It is clear that the manual method of choice ofingttools
presents some drawbacks and difficulties. On the leend,
the choice of holders and appropriate inserts a@egrto the
manufacturer's manual choice depends on severaheders
and criteria, as well as on the expertise of ther who must
manually select these parameters through the maghin
handbook in order to achieve a choice of tools dogiven
application, which is time consuming. The manufestu
provides a recommended choice of cutting tools, thet
optimization of the machining process can followesal
alternatives. On the other hand, for best efficjeoicCAPP

th
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Select type of operation Longitudinal turning, facing, profiling, plungii
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» Select insert grade GC1515, GC1525, GC4205, GC421
Recommended cutting condition of the selected inger > End
Depth of cut, feed rate, and cutting speed d
Fig. 1. Flowchart of the manual tool selection approach
proposed by Sandvik Coromant
systems, the integration and management of cutbots is In a previous work, we have developed an automatic

important since they represent the most dynamisuress. In  feature recognition system for rotational parts][1&hich
CAPP systems, the treated parts are broken dowm in@dopted an application protocol of the Standard thue
machining features. However, manufacturers of tsalsh as  Exchange of Product model data (STEP), defined hes t
Sandvik Coromant not follow the concept of featurfhe  international standard ISO 10303-203 [13]. The peepl
choice of tools depends essentially on the operstio be SysStem for featl_Jre recognition consists of thrgedmms
performed, and not on features to machine. Thiblpro can N@mely Geometric and Topological Data Extractionduie,
be resolved if the tool selection is performed egtcally ~€ature recognition module and feature generatatuieo

and directly for the machining features, which he aim of In the first module, dimensional and geometric dztthe
this paper and that is addressed in the followewisns. part are extracted from STEP file using Python paogning.

The extracted data are converted into objects tededy
B. The proposed methodology for automatic tool Python classes) that are analyzed by a second modnt

which consists in analyzing adjacent surfaces o€hea
_ N cylindrical, conical, toroidal, spherical and plasarface in a
1) Automatic feature recognition (AFR) cylindrical component. A library which consists tfrning-

selection



pre-defined manufacturing features is elaborategntable the
automatic feature recognition and extraction. Thieltmodule
analyses the recognized features and build newrteafrom
interacting manufacturing features by extendingrthmaterial
surfaces to generate all possible interpretatidrisatures.

2) Extraction of technical information from STEP file

It is known that form features are not sufficieatthat the
part will be manufactured in a reasonable cost il

perform its intended function. Most researchers ehav
concentrated on geometric information extractiond an

conversion without tackling the important probler ron-
geometric feature information [14]. Technical infation
such as dimensions, surface condition and toleraote
geometric characteristics dictates the machinimgirements
and crucially affect the product cost [15]. Few ksthave
been done on incorporating the technical infornmatinto

a tolerance to the cylinder, he has to do it forthbo
ADVANCED_FACEs. So, once GD&T and other parameters
are defined, the workpiece is saved then as a SAEE38
physical file including the geometry of the partdaits
technical information. This file is used on one dhario
recognize and extract manufacturing features. Gn dtiner
hand, it is used in order to extract technical infation related

to manufacturing features, required for downstreantivities
such as automatic tool selection. The architeafitbe whole
system is illustrated in Fig. 2.

3)  Architecture of the turning cutting tools database

Before introducing the new concept of automatidiogt
tools choice, it was necessary to collect from ¢héalog of
Sandvik Coromant, all inserts and holders includihgir
designations and parameters, cutting conditionsraattrials
grades. For the purpose, a relational databases@iasd with

geometric model, and commercial CAD systems havéMySQL Workbench and which is composed of sevetakets

disregarded this issue. In the most of CAD systeBR&T

data are modelled just as drawing [15]. ISO 10303 203
(boundary representation) is the only design daéadsrd
representation supported by all CAD systems bdbés not
model tolerance items such as datum featuresatates, and
so on. A recent version, AP203 Edition 2, introdlicbe
exchange of product data using a hybrid model d¢ointn
construction history, GD&T, parameters and othghHevel

content. These GD&T definitions are mainly for atation

purposes; therefore they are not sufficient foromatic
generation of dimensional measurement process [lEsis

ISO 10303 AP 224 [16] (feature representation) nwde

tolerance items but is not supported by CAD syste®TEP
AP238 is the “Application interpreted model for quuerized
numerical controllers” [17]. AP238, or more commponl

a table of inserts and their parameters, a tableotifers and
their parameters, a table of materials, a tabias#rts grade, a
table of cutting conditions and so on. These taldes
connected by relational links in such a way thdatiens
between data of the manufacturer are respected 8fidg-or
example, the inserts table is connected with hsltisle since
the tool size and shape of insert must correspatidthe seat
size and shape of the holder. This structure velluseful for
the automatic extraction of all data necessaryesigh a new
concept of automatic tool selection based on feattwols
package.

4) New concept based on tool package/machining
feature

“STEP-NC”, is a new standard for the exchange of In the literature, the majority of authors are lhasm

comprehensive manufacturing data. STEP-NC offecsirate
and complete product definition data from produesign all
the way to the machine tool. The advantage of SABR238
is that it can work with the other STEP ApplicatiBrotocols.
AP-238 is fully integrated with the other Applicati

recommendations made by the manufacturers to stdets
and holders for desired operations [10, 19]. Régentany
authors use feature-based approaches, and thechdie of
tools is made from catalogs by selecting the opmerahat can
achieve the feature [1]. This choice is generadipehding on

Protocols. This means where information is common tthe operation to be performed, such as longitudinaiing,

AP238 and another AP it can be processed usingdhee
code and systems. A CAD system can read and praless
geometry in an AP238 file because it has the sagfiaition
as the geometry in AP203 and AP214. The part featim
AP238 are also the same as those in AP224 so yb&inss
can process AP224 and AP240 can also processatas d

For the reasons cited above, GD&T and other paemnet
related to the part such as surface roughnessnatetial, are
extracted from STEP AP238 using Python. A briefcdesion
of technical data extraction methodology is afeihg:

After designing a part (without technical infornmati
GD&T, Ra, material) with a CAD software such as GAT
V5, its STEP AP203 data file is generated. This ifil used as
input to STEP-NC Machine software [18], in which &D
and other parameters related to the workpiece eadefined
manually. It must be highlighted that GD&T are affl by
the user to surfaces of the part, however, in STIER a
cylinder is formed by joining two ADVANCED_FACEsalg
two linear edges, thus, if for example, the usent&/do affect

facing, but not directly according to the machinifegture.

This prompted us to develop a new approach basetain
packages. A tool package contains a set of allrimsand

holders that can ensure the machining of a manuiagt

feature. Each tool pack is divided into mini-padkencerning
the pack of holders, the user has the possibiitgelect only
the mini-pack of holders depending on clamping eyst
available in the turret/spindle. The manufacturieg shank
tools and Coromant Capto as cutting units. Conogririserts,
the choice is fully automatic; packs of inserts dindded into

mini-packs of inserts, positive inserts, negatiwserts, and
ceramic/CBN inserts. Also, inserts are divided imtimi-packs

depending on the material to be machined and onyfte of

application.

After a rigorous study of the catalog of the maotifeer,
the system described above has been designednamhich
all inserts and holders that can insure the re#dmeof each
feature are selected to form mini tool packagesdéimg on
many criterias, rules and assumptions. As a rethigtchoice
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Fig. 2. Architecture of the proposed system for techniehdextraction and
feature recognition
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Fig. 3. Architecture of the cutting tools database



of tools becomes almost automatic for the manufagu
features. After giving a brief description of thkilpsophy of
the system, the step which follows consists in &xjhg how
a tool pack and a mini tool package are designkitiganto
account the data of manufacturer on one hand, anthe
other hand, part feature information.

a) Macroscopic cutting tools choice

Taking the fact that the machining features angirth
attributes are known, in a first step, a generallyais is
performed for machining features without regard tieir
technical data. This analysis will form just toplackages for
the recognized features, based on the type ofrfestand the
operations proposed by the manufacturer of toasth$ first
attempt will just identify candidate tools that fortools
packages, and which will be subsequently analysezthbose
cutting tools that will form mini-packages of toplequired
for machining features.

According to the turning cutting tool catalogue of
Sandvik Coromant, the operation type is the mogtical
parameter that determines some tools parametehsasuthe
shape of the insert and the type of holder. Sihedriput data
of our system are machining features, so, it isessary to
affect operations to features in order to achiewvehaice of
inserts and holders for the candidate featuresorBedffecting
operations to features, all operations availableSandvik
Coromant tools catalogue have been identified faststage.
Then, we have gathered these operations into clas$e
operations.
characterised by the same movements of tool .Ampie of
all external turning operations classes availableSandvik
Coromant tools catalogue are presented in table kach
class, a same operation can be performed by af sesearts
and holders that are almost different. For exantple class B
in Fig. 4 is a longitudinal turning that uses diffet shapes of
inserts and different holders with a diversity afitexing
angles.

Taking the fact that all inserts and holders ar@uped
into classes according to operations, the next steists in
affecting operations to features. Machining feauoan be
divided into two categories, simple features andngiex
features. Simple features are realized by usingroaehining
operation, for example, a cylinder and a face camiade by
longitudinal turning and facing operations respegti. A
groove is performed by a grooving operation. Comple
features require at least two machining operatisumsh as,
convex and concave features, which require longiald
turning and profiling operations. These types afaes are
called Multiple Operation Surface (MOS) and haveeady
been cited in the literature [20]. Thus, all claseéoperations
that can insure the machining of each feature Heetad to
the feature, to form tool package, containing oceydidate
inserts and holders required for the machininghef feature.
For example, a recess feature can be performed agdOM

classes of operations. A concave feature can ferperd by
G, D, A and B classes of operations for the faat threquires
longitudinal turning (roughing) and profiling op&oms.

The results of the approach presented above are
presented in table 2. It must be highlighted that éach
holder, there is an appropriate insert shape. thsee ranked
according to recommendations in the catalogue.l&tter S in
the table represents special tools such as gro@ndgparting
tools, which are not discussed in this paper.

b) Microscopic cutting tools choice

Taking the fact that a tool package containing cfe
insets and holders that are appropriate for thehmag of
each feature is obtained, a judicious analysis aeedfor
candidate inserts and holders (of tool packages)adh
feature on one hand, and on the other hand, fenpeters and
attribute of the concerned feature.

So, in a second step, technical data and parasnefer
each feature are transferred to a rules-based eotsiah
system that analyses these data on one hand. Oatlike
hand, this system searches the parameter or pamantéat
should be determined for holders and inserts inctireerned
tool package, adding to the determination of cgttin
conditions, according to each parameter of thaufeat

The input parameters of the feature can be destrits
following; GD&T, surface roughness of the featuriés
geometry, its dimensions, its position, its acdakti, and the

Note that operations of a same clags amaterial of the workpiece. The determination of heac

parameter related to cutting tools according to tuiea
parameters respects machining design assumptions,
recommendations of the manufacturer and some ctsicep
based on the literature.

The developed system is limited to general turning
(grooving, parting and threading are not included) can be
projected to other operations. The flowchart of.Figutlines
the architecture of the microscopic cutting toabicke. Feature
parameters analysis is described as following:

Depending on surface roughness and intrinsic datas
related to each feature surfaces, a number of Ggtjghs is
assigned, for example, a feature having a surfagghness of
0.8 (Ra = 0.8) have to be machined in three apics,
roughing, semi-finishing, and finishing applicatiomhe
manufacturer gives a tool geometry which dependherype
of application and the material to be machined. &ample,
the geometry PR is dedicated for roughing (R) eékst (P). In
finishing operations, surface roughness is alsliéniced by a
compromise between feed rate and nose radius, whigken
in (3).

_ 125f2
Re

Ra 3



TABLE 1.

CLASSES OF OPERATIONS FOR GENERAL TURNING

ACCORDING TOSANDVIK CORMANT

Operation classes (Sandvik
Coromant)

Operations (Sandvik
Coromant)

Operation classes (Sandvik
Coromant)

Operations (Sandvik
Coromant)

A

H

|

K 75° (159)

DCRNR/L

¥ 75° (159)

DSRNR/L

91° (-19)

DTJNR/L

Fig. 4. Example of holders and inserts of B class of opamat

80° (30°) Kk 75° (15°)

G

DTRNR/L

DTTNR/L

PTDNR/L




TABLE 1. RESULTS OF TOOL PACKAGES FORMED FOR EACH MACHINING

FEATURE
. . . Appropriate inserts
ID of MF Volumetric Examples of appropriate holders in tool _ S
feature packages for each feature e ®|[E]l A | &
w950 (-5) K75 (159 k,45° (457)
o - -I | ) * * * * * * *
© | -
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Lo <©
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< H B H &
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Rectangular " .
groove t
sTrcR/L-A  CX-R/LF123 MACR/L-T MAGR/L
Circular groove - *k *
107.6° (7.6 117.5(-27.59)
*%* * * * * *
93° (-3°)
7° =T -T
2500 £40° g *% * * * * *
ﬁ
2 < O g ﬂ R
= @ DVINR/L  DPSNRL RAix123-.007  macraT
S g
Q o
= (9
2o 04
=
i)
x
w * *
PRDCN  Cx-NF123 MACRIL-T
93° (-3°)
:a‘nt!* *k
DDUNR/L

** = Recommended insert shapes



Manufacturing Tool package

feature parameters Of the MF
A 4 v
-Geometry
-Intrinsic GD&T -Nose radius
-Surface roughness -Shape (point angle)
-Geometry -Clearance angle
-Accessibility -Size Insert
-Dimension -Grade
-Position -Hand of tool
-Material
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Fig. 5. Flowchart of the microscopic tool parameters choice

Where Ra is the arithmetic roughness, f is the ie¢d, and

Re is the nose radius of the insert. In roughing apens, the €,
biggest nose radius can be chosen to take advaotageater o
strength and better reliability. But this must belamced | Kr[7K

according to the variation of cuts required.

. . Fig. 6. Geometry of a recess feature
The geometry of a feature such as recess is dbavsd 9 Y

by the anglex shown in Fig. 6. This angle should be less thanyhere Kr is the entering angle and Kr'is the trgjlangle
the trailing angle of the insert. The trailing amgtan be

determined by varying two parameters, the pointeang the Agcessibility also influe_znces the choice of the'ar?pang_le
insert & and the entering angle of the holder, which is give Of the insert and the entering angle of the holdérs point
by (4). has already been addressed by Oral & Cakir [1] whith

consists in checking collisions in the case of egsecesses.

& +Kr +Kr'=18C (4) The dimensions of the feature such as depth of the



feature determines the maximum material to be remdrom
the stock in roughing operations and then, detegmthe size
of the insert, adding to the maximum depths of twt
maximise productivity. This point was already preasd by
(1) and (2). The dimensions of the feature alserd@he the
size of holder for machining inner diameters. Thegést

features violate these constraints are deletedvdlhdhot be
processed by the system of cutting tool selecfitne method
of cutting tool selection we have developed intcEkia new
concept based on forming mini tool packages tratrequired
for the machining of the recognized features. A paxkage is
formed by taking into account the types of featufdter that,
the system determines the parameters for cuttints tfiom

shank size is recommended to give maximum rigidityyools available in the tool package according tapeters and

minimum tool deflection and reduced tool overhaatipr

The feature position determines the hand of toobbth
insert and holder, and the clearance angle of riseri and
then for the holder. The manufacturer recommendstipe
inserts with a clearance angles different to zeracase of
machining of exterior features of thin workpiecexl danner
features. Negative inserts are recommended forriexte
features and for roughing operations to insurettebstability.
The position of the feature determines also the typholder.
Three types of holders are presented, holders rtarrial,
external and frontal turning.

Depending on the material of the workpiece, tipetgf
application and the shape of the insert which @sumed
already selected, the insert grade may be detedminbe
manufacturer gives the designations of materiald Hreir
characteristics such as Specific cutting force @vihell
hardness. Depending on the insert grade and the ofp
material, the manufacturer gives the recommendetingu
speed and feed rate. Other recommended feed radedepths
of cut are also given for each insert.

It must be known that some parameters relateddts t
are selected manually such as the clamping systeintte
coupling size of the holder. Other parameters susctiickness
of the insert which is chosen according to the eiz@sert are
selected automatically. Once the system has datedmall
parameters related to inserts and holders, addingutting
conditions for the machining of each feature, aadng the
fact that each parameter is coded by at least etter lor one
number, it searches through the tools databasatafogued
tooling matches. Once such a match is determimedsystem
stores the whole code key of each tool in anotlaalzhse to
form mini tool packages for candidate features.

IV. DISCUSSION AND CONCLUSION

In this paper, we first gave an overview of thethod we
have developed regarding the recognition of maaogini
turning features. This step is crucial for the gmégion of
CAD / CAPP systems. When several interacting festarise,
several combinations of features are generated, efwh
combination, an order to machine features is welfingd.
Adding to that, each combination must be treatedhleytool
selection module. The number of combinations caretlaced

attributes of features. Once all parameters of stoate

determined, several series of letters and numbatsé¢present
the tool parameters are stored. The system seathhmsgh

the database of manufacturer codes that corresmotigese
coded series. Thereafter, the tools are storedrm i mini

tool package related to each feature.

In the literature, several cutting tool selectaystems have
been developed, however, as far as we are conganaast of
these systems confront some difficulties. Arezo®igflgway
[21] developed a system for selecting tools theltdea feature
recognition module. We believe that the architetfor the
definition of basic objects for the cutting toolesgion system,
such as the workpieces characteristics, and tools
characteristics, seems to be absent and is notexplained.
The choice of the holder is in line with the methwdposed
by the manufacturer, however, it is preferable takenthe
choice of the insert first because an adjustatietiolder can
be provided, and that can withstand more than oeri
shape. Another system developed by Mookhrejee &
Bhattacharyya [10] describe the choice of toolapeeters in
details, however, this choice is guided by the @suf is not
dependent of part features and their charactesjstiech as the
surface roughness, GD&T, the geometry of the feataind so
on. Thus, this system cannot be directly linked GAPP
systems. Oral & Cakir [1] introduced the concepffeztures
for the selection of cutting tools, however, theoick of
parameters for the insert such as the size, thdegrthe
geometry, the choices of cutting conditions, aslvasl the
relationship between these parameters and features
characteristics are not well explained. This systatks a set
of tools for machining a specified feature. Theiahichoice of
an insert starts by choosing the largest pointefghape of
insert), if the tool has collisions with the workpe, the point
angle is reduced until the right tool is found. §tmethod
seems time consuming since it deals with all thelsto
available in the database regardless of some &eatur
parameters. Another system developed by Balic & (s
also introduced the concept of features. the chofdeols for
features depends both on the geometry of the feathich is
characterized by the angle of approach and theaegjte, and
the other limitations of the tools, such as theeeng angle of
the holder and the nose angle (point angle) of itlsert.
However, the choice of parameters related to therirsuch as
its geometry, its grade, size, and the choice atfing
conditions and their influence on the surface fnf the
workpiece are not explained.

Through these issues, it is clear that the nowatept of

if we take into consideration GD&T and economic andtools-packages we have developed will facilitateooe hand

technological constraints that create precedencevele
features, and thereafter, some combinations in hvhie
orders to build (which is the same order to macliézures)

the selection and integration of tools in CAPP eystand on
the other hand, it will reduce the time required fiod
appropriate tools through the catalog for a giveatdre.



However, this method results in most cases to atueserts
with different sizes and shapes. It must be higitéd that the
size of insert and the depth of cut present cryséabhmeters
affecting the total machining time, which is alsfluenced by
the tool change time, by tool travel time, and agien

sequencing. These issues will be addressed inieefutork.
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