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Feature-Based Extraction of Machining Features

Jae Yeol Lee* and Kwangsoo Kim**

ABSTRACT

This paper presents a feature-based approach to extracting machining featires from a featuré-
based design model. In the approach, a design fecaturc to machining feature conversion process
incrementally converts each added design feature into a machining fcaturc or a set of machining
features. The proposed approach can efficiently handle protrusion features and interacting features
since it takes advantage of design feature information, design intent, and functional requirements
during feature extraction. Protrusion features cannot be directly mapped into machining features
so that the removal velumes surrounding protiusion features are extracted and converted into
machining features. Moreover, interacting features are handled by interacting feature handling
operators. By utilizing feature information as well as geometry information during feature
extraction, the proposed approach can casily overcome inherent problems relating to feature
recognition such as fcature interactions and loss of design intent. In addition, a feature extraction
process can be simplified, and a large set of complex parts can bc handled with ease.

Key words : Feature-based design, Feature recognition, Feature extraction, Feature conversion

LN 8

3 CADSt CAME Fitsle] B3kl CAD/
CAM A[2"lS F3sleis o] )¢ s 3
A= 3 gle}. o123 5] ke 4#$E sk
Zo] Azxeol Y FAH Aok FI3H Al
Al SAYY 2dzlat SARFALe] 25U
o] W5l gaFelch UM o SAYAFo|Y
AAL A4, 7k A4 2R 5 4 A4 8a0)%
Fopd g ofe] e LRJ V) RYHAS Ui}
kel 4 feole A AEANF ANEHRE

oz she Ado)At SAYAE o)&shA =4
2 At} steto] FUMA Y A e 535-E 4

P A7E GFHEVFANR (AP 2
WA A7) ALoz RS,
AAEAATFY AFEHLTEA | G QT2
E g SR A} Tt

A APAR 5 A 5254 SpERold] $&
3l7] talA= A dlelel 2 7S s
Ho R 23 4 gl HhHEe Apite] Lo}
zZt FofellA] AHEEE SAFNE ol E oM
k2 A Aelso] 7l e M2 & RokExt
E3E o|57] Aside EAYAS ] wigiA)o)
1 ga3)c}. o3t MR A o= =A £ 71A] Aot
qlo] slok: 1) 7)3takA] A4 (geometry-based ap-
proach) 2) SA13 A} 2726l (feature-based approach).
715184 A oal ol = Brepst 22 718 2 A
AR ere] 5APALS AT 02 23k whye]
c}. of Wiie] 3 YL 7122 CAD AlAqE A}
438 5= glon] qlAubdio] 2} 3-g-Hofol) K2 A
ALY e 21 o) TAE ZRANZ F ¥
T ok 7 dyueg:l 1) o= g
v A®*) 2) Convex Hull Decomposition®™, 3) Celt-
based Decomposition®™, 4) FIE 7|ul 428k (hint-
based approach)'*'¥ ol gle}. w)% 919} A2 E

139 -



140

ok o

o] 7}EHANS qxlshed Bg FsAdS E3ial
Alv oA 8] ANARE A7) dolslt. 53] SAYPA
S22 7HEA At 2 DAL et et
oha} AA|FA oA AHEE TR ANE(R-F
A, A, F4 e golele de] gle wkkl
o, Al Jaul& AASAPAS 754
Aro 2 WghA7le whi 2ol AASAYEE 3%
Folol] ReE ng] glojuz|o] ALl¥|e] glow
o) 2RE| oja] FAgte] FojEo] 7] AANA
A o] gxITp M, AR AASAYY 292 7
B4 dsnA e B rp 5y mlda
Wil 2, Wgkalyo] dhedtA| = k. Yl E
7, 7}aoll AR 3% 533 Hprotsion)?k
& AAZA G| vteA] FEA PR AX)3}
A= gecth neby, 2534ke] F9 255 Adst
of 7o 2 MR & e A A
o] W sle}. spAIet SAGAF ATPEE HA
QA o AR AP opfe} nYPPAHR
2 igAow A4 T o] §¥ 5 2o
A 74 5L whesA A S ol ol 34
£2 A9)E 9= ook B =92 5A84) 24 A
2elo)A] AAE PR AZL e JFEAHA) vl
(machining featare model}S 214 2. Z (incrementally)

93]

ol A4,

A

Z&sle A5 i ES AAR) AA¥ BAY
A Aokl 23 AAEEARY FEAY L oS
o] A WA Z FA el AekFig 135): 1) AAIEA
& A} A =] 2)(preprocessing of design features), 2) 713
Ex182) ¥F(conversion of design featurcs to ma-
chining features), 3) 713-5-3 84 A (analysis of ex-
tracted machining, features). 21 2] A AA & A FA
Z745 AAERAYAR o]A A AN F=24
15494 MRS gldid. HEaAd
A 7K AASAYE AR, 718kEd A
2 u|7isshA A Mol mejs sht e gge] st
FEAGAo 2 WAt o] HAA] SEYA
(protrusion)- AAH o2 shggo R wgsA] &
7] Wl S F9 BEE &8 1 EF
S Fheare g WigkA il Bt ohe) 7] 54
YA 24 AlA AHE T AR 75
Ao wighdd, 24 A 229 7HE5EA
3dol] ofal) 412715 (accessibility), X| 4> Y -3
A} A gH4d(dimension & tolcrance compatibility) -2 &
M3l FEAE g} ¥ =¥ 7L vE
Ak 4ol A 2% AEEARARE Ao,
3-SR4 5 S AREa, 48
M= 2E 9L 55 dvaAlel ozl Agdict

€2
[2Machining F eaturs Extraction Criteria

Py

esign Constraint

’U serInput

~Machining Constraints
——

~
)

ing Features

- ﬁ Set of Int
B
. 1% -3
of Design
Features
Al

1 Model Data
B ’Duign Feature Model 3

&3

{

Conversion of 1

Design N !
L . Features to
Machining
Features

Message, 02
»

Features

A Set of Mpch s R
A Set of Mechining Features’

o1

A2

Analysis of
Extracted
Machining

Features

Evaluaﬁon of Machining Fsatures

r!-' eature Library
Ml

A3
x
— |

|-
MMRSEV s Library

t~ACIS Solid Modeler
[<»}
M2

Fig, 1. Feature-based feature exiraction process: an IDEFO model.

F=ZCAD/CAME3] =523 A4 A)2F 19993 649



SAYA APl o APEAYY 33 141

2. SYEY

20 AASEYY

B oA AR = AASAYAALE 24 7}
A2 vpdel: 1) Alad Ae] EA3)AH(pre-defined
design features)®} 2) A}4-2¥ 2] 57) 3 }(user-de-
fined design features). A2~ % Ao EAYHA = £
A, =%, &, 29 2 A4 Fo] ek o) 527t
FEAFANF ddld dge] et AASA A
Solch ubHdl| ARg-2} A2 73’ SAAALS ©F
H(planar profile)2- 2~ Hstot A= YAdolch
1) extrusions (translational %)), 2) revolutions
(rotational ~¢}9). kgL 7)s}sky o g A
g1}, Extrusion ©hl & AAAAN) 202 tran-
slational 293 7218 7 A A] 3A=)o], revolution
2 3AEE FAe g A 3AAAA A4
ol & S-S AMAl %ol me} HslP el &
EYAo] cl. S-S ol 83 AL8A Ao &
AP AL )2AA, 2) Az @7, 3)
%19, 4 SAPLFEZLS) Eeljad 25 dHo] el al
g} AP} # 2 AMALE SAPAF S
MFH o2 AA|Aste] EAPA g Aol
o}, 2702 AN A2De FFLED 713
2 Skt q) IAE ALY Je|R Aopiict
w3 AHgARE A2l B A% 2o AYEDS 37}
2 Jo3tc) Alxdle o]E o g Alefz-g
FojA v)RIQl g2 E AR ARS-E AR
Z Sl7AuPE o= UYL o) 8] x4k
Alg w2 o A w2 A 1e)] Z(con-
straint graph)2 FH3ch 7} 2o FAQAE )
b, 2} o] x]+= FA 8 +ETe] Alzd-§ vie}
Yol 229438 0| A YLD Az s

(@)

Add a hole
Fig. 2. Featurc-hased parametric modeling.

Add a slot

vledo @ JFA bl AR A (uleys EolA
M2 AHd(facts) 5 AN TN AAYA2] w
£ 71513 2458 SAAA Y FAold.
Atz AAGA- e Ag A HE-2 FuFE
232} 286 23] AAlstol et BlejrER] £
A eiao} sk =]m 2= o] Brep Zrl= A2
Sk AHE Baep AL ofUAANY Hola 5
=9 Brepst 2eldshd s AdA AE HER
ARG A2 5P| F7= Fig 204 &
T Sl%el 8l HAS ubE AP oz H o) Foizl
t}. Fig. 2(e)= A5 Ao & $AY 44 =
Atska glel. 5494 ndHdAA-] M= SAYA}
wghg sl SAYY A o SN B3
A 217 2834} 718 @ A B = Brep 29
o AA=En] SAY G2k AR AL F
Hdudo] A3t SAPA AAL: FAG(Feature
Adjacency Graph)oll 9|3j4] o]Fo{zlt}. FAG: E
g2 FAs] glon 2 e SEAYAS X933}
3L Z} ollZ|= PCR(parent-child relation}e|1} FIR
(feature interaction relation)2- v}eh el (Fig. 3). A4t
o2} HA of|x) = Z}z} PCR3 FIRE fepict
N2 A4 D7y D, "ol AA=w PCRe|
AR} FIRS ofefe] 7 -5+l hAlzich

HD,N*D+¢

2) DiN*D#¢ & aDNaD,* ¢

#12] AelA 9D= D8] A AA 3} H(boundary set)o]
=, N*t N 272} regularized®} non-regularized
Boolcan intcrsectionS 2jvlghe}. 53], ¥ =FollAd
AMAE L BE 20 * repularized Boolean opera-
tion-g- 2]9| &k}

#2] 38A A2 D} DAYl volumenric 2435
onlain], Fis) A2 £ 5234} 2lo]e] volu-

(e)

Modification
Add around by changing the
by selecting an edge size and location of
the hole

YSCAD,/CAME 3] =23 A 4T A 23 19999 64



142

boss-7 round-6
slot-3
slot-Z\ slot-4
]
hole-5 fl
rl slot-2
(a) {b)

old, %5

rl

TR

slot-2 slot-3 slot-4 round-6

hole-5 boss-7

)
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Fig. 16, Type2 protrusion feature handling.
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