104
STEP-NC (Z#-3< 387 T A 2 AN T2 AT b D FEERERIAFSE

TR OffE 27, Bt SO, /NP e

AWFZETIE, 38T T A AT A2 %210, TR ZKTE L 72V Y STEP-NC 7 — 4 7> b DS LA AHE & 95 3 A7 LBl
HBERIEAR D B O TR 515, TVREEA T E B IR E L, RIEV AT A28 ET 5.

Feedback info.

Modified NC data ﬂg

iy

1 XLz

TAEBER O EHERELIZ R, ZOMEREZ TG DT
TUATLRRDENTWD. LovL, HITO NC 7—# Tl
TN L T DO FRNREECH S, £ 2T, AWET
&, NC 7 —# O 1SO 14649 [11(STEP-NC)ZH5H L, 3 il
7 T A ZSINT S AT AOBIFIZIEF, STEP-NC 7—4#{E
&@twaIﬁﬁ%ﬁ%Wﬁmﬁiwﬁﬁmiwtwmlw
FEWAFA IR E TR ERE L, FELIOTHRET 2.
LEEMIyx%AkﬂféNCT—&mﬁ%@
WML AT L8, K @3 Lo, R3S 0E
%m_ubﬁTNcT~&%ﬂ£L MT%ﬁﬁ/XTAT%

NC data

Lol

CNC controller Machine-tool
(a) Adaptive machining system
Feedback info.

Unmodified NC data i i

Machine
motion

Legacy NC data CNC controller

Machme tool

Problems ° No target shape
» Unable to separate machine specific info.

(b) Unavailability of legacy NC data for adaptive machining

AH. L, )Lf/ff(]) NC F—% 13N H *Eﬂ;?'”(j(f =) ESCR Feedback itito.

ITARL— 5 ‘/I E’uk T M asww I )ﬁm }E‘M “I ntiﬂ)l‘i

(i &S 7L V(™ l(b)). 4)5, STEP NC F—x ’C i)JIJI EEEAR, Gener,al Generql sz;ec’iﬁc "

T A L— S 5 N, TR B 7 opgyation | v | e ms

MHb, TNENEZDHEL TR D ZENFEETHD. 2072 Generic CNC Machine specific  Machine-
STEP-NC data controller STEP-NC data tool

INTBEIE, —INT A L—3 3 ARRIS L O R
BDT 4 — K38y 7 A U i e T VRSB 2
L, fEH3 2 TIESRI T OF7 = EIEMRATEE S 22 D (4 1(c)).
3. STEP-NC [ZES < MLV AT LOKERL

Advantages ° Target shape is contained
* Able to separate machine specific info.

(c) Availability of STEP NC data for adaptive machining

BIERSIL 7> /UL, (B8 Rt & MR B 1 BRI S A7 A B NC 7 — 4 D

£ T 4 I BRED. Machining feature (3, I EAEFZR Tl DL )
TR A 22 7. Machining operation |%, Machining_feature % (ABS) i Machining | 1ts_ (ABS)
T 57 DO—HN T AL — g L ERAE L, [F TR Workingstep [~ O worki.ngstep feature Mamflggfl:;gmgi
% 4% Machining_tool 4 . Technology I T-/FRF 1 & (ABS) : 1ts_operat10n<5 its_operations .
L C feedrate 7% E OGNS AGEIEIEA 75, Machining operation & Machining_tool its_tool (ABS) S[0:7]
iR <. 24U 5 1E Machining workingstep & L CE & HILD. ; Endmill Machining_ (ABS)Two5D_

[ 3 (RETBINLL AT 2Ry, TSR /17 & i e g niing
i, ET IR CAD ’7““— Y IR i its_technology » ezét)u]r =
iz, St LA TR A< ‘/ﬁ%ﬂé&% (ABS) Bottom_and (ABS)
H(0) M, —fi% STEP-NC 7 — 5, Ve %. CNC 22> bu— Technology side_milling Machining_feature
F1%, —fi STEPNC F—# |t LT{%’&%@%&&%&& L, | == Feedrate General =/
TARRRAT STEPNC 7 2 (ficd 5. 208, Tifihs O Machinespeciic  operation A

= 4 = N [EFs 4 ya % -+ . L _ _
i STEP-NC 7—% 7> THAEH 2K L}JDI@“%) PINE 2 N ¥ 2 STEP-NC 5— % (OEFEL L5 4 F

e TOCESS PlANOING SYSIEM | f e CNC controller .. ocmmsssssecins
Machining feature STEP-NC Feedback information
extraction method data model -
N Tool path Machine-tool
o generation rule  control command
Extract macsgilr%?ng Modify for
hini > : P specific )
m?;atlunrleng operation and mac!l)ﬁne—tool Generate »| Machine P e
Product cutting tool tool path product  f—ip s
CAD data P < 7] : Product
: < = o <> <t A
Machining Generic e mg
Jfeature S TEI?-NC data Machme specific Toolpath |
...... SolidWorks .. L EXPRESS:X STEP-NCdata  data Machinetool ..}

3 STEP-NC (23 < TN LS AT L ORRK,




ﬁ;/j‘< 74— Ry JIERNT —ZETEICH BN,

TRERGIE S 2T AT, NI EE D 7= D12,
SolldWOrks DT RA & LTERTS.CNC 22> hr—T Tl
AR RERICEDT-012, 1O 10303-14 2] THES LS
T =2y B U RN S EXPRESS-X & V2.

4. CAD T —4 )& DN LIRS hEH (a) Closed profile feature
STEP-NC Cl%, Pocket, Roundhole, Slot 72 XN TR (Enclosed by walls)
EFRSND. BETHIN IR ETIE, TR
A THAEASTANC LY 2 TSR 2. 37abb, 54
VB i | 2 P i:J“LI/ELﬁi"‘Bu‘n i HHEAT S H O % Closed
profile feature(IX| 4 (a)) & L, SEZI3BERIZPEFAUT T HER

7> 5 e A B . + (b) Open profile feature
2~ HHEAT 5 £ 0% Open profile feature((X 4 (b)) &35, il (Not enclosed entirely) :

Reference
surface

7 a2 %M 4 (lZRd. OFsaR o T B e 7ak) (c) Extraction process
i B CH A HIEm A BN 5. @FENER ) AR A R X 4 JI LIRS0 450 & SRR
THAEA 2l 3%, Closed profile feature %A T A A
[TFEHERIZ 8L, Open profile feature (2395 T EiE A3k | Generic STEP-NC data]
YEm ORI —Ec 5. Ot L7z THEEA D OACFETE - ! CNC controller '_.
W BTN LIRS AR T 2 b i O 7 N —7 %4475, ‘ v :
HhH U700 7 L —F 95 B BRI I TR 2 e 5 [ Data modifier B\
5. —f% STEP-NC 7 —Z T3 2 TR A E R ORE

CNC 2> ha—F %, —fi% STEP-NC F—X & AS1& LThk #319= MILLING_TECHNOLOGY
i TR E U, M5 TR o T4 Eﬁfﬁ’&i’” l
A STEP-NC 74 Z1Ek 1 5(1X 5). 1535 TRk bl Lo
PRIt I EXPRESS.X. % s, (Pl 1t SV?{I\]/EIIZOSE ttar:MILLING_TECHNOLOGY;

g (TRUE);

DIFRREAT S . TARBEATRROMEREIE LT, feedrate (Z BEGIN COMPOSE:
S DERZ X 5 1R, P OALTHH EAZED feedrate T t.feedrate := NVL(t.feedrate, 15.0);
HY, PEANSRREEZ T $ TREN TS, EXPRESS-X END COMPOSE;
AF—~TIE, Null Value (NVL) B FV T feedrate 2 {ERK #319= MILLING TECHNOLOGY
LTV%. NVL BE$E, El‘%@ﬁ;}k&té(ﬁa L, RFETHL \_ 3, $ $,$.8.8.9);
IEREE AR ET LS TH L. ZOpITIE, RETHIEE 150
& LCW%. EXPRESS-X Z%—"%ﬂfﬂ')‘é &, feedrate |2 Machine spemﬁc“*l o h
BV SIVB. A, k0 IR AEYGET LY X STEP-NC dat k,,z;;:g;%
LEIHES BT ETHS. <
6. STEP-NC |ZES< BIGML Y AT AORIE Y

HRR U7 TR A 15 & O T B R E [= SR
J7iE% 9245 L, STEP-NC (ZHES N T2 AT A& RIELT-. "~ Machine-tool
% 6 CEWF /x7"-1AJ}?)J:U§;"fTB”J AR EKM:/XTA IR lz‘ 5 I{’[‘Jf?l%ﬂc”ﬂ%ﬁ%?ﬁ@d&i

AR AT 4, CNC 22 bu—F, TR GRS, T
VERERR 21 Roland #:0> MODELA MDX-15 /5. TR

SR AT B2k, |7 @t AJ) CAD 745, M / NZE ¢ Machii?gsﬁffl;ggl;ﬁjwhining
7 (ONZRY 3 DOIMLIARFHA & LUK DM TANL— ' 1’;/Ocess _feature |_operation| tool
a v, TEMNREEN, —M% STEP-NC 77— HMEHND. CNC Posient e—m |

a2y hr—F 3% STEP-NC 7 — ¥ Z4f L C VBT (a) CAD data

WAE L, TR STEP-NC 7— % & {FT 5. 1Rkl of product T=—a| |
7= LRSI STEP-NC 7—4 5 BRI 7 (R LR 4 - o e—4 4@
L, MLEITH. MMTHERER 7 @IRT. Jhucky, el e e i U
SN AT AOEART 0¥ ANERAAETH S = L &m L. ! o u

7. fEww %
AMFFETIL, STEP-NC (253 31l Z A AL 7=b ik
RNE S 2T AOBFSICIANT, UIFOZ &% 77, ) Cienemied
1. STEP-NC (2 &Y, TE#bAED NC 7 — 2 Falifb 21T 5 il wriotics
INTANEBRRIRETH S = & &R LT —_
2. CAD 7 — & )b ON THARFHEd M 7R A 4R U, LIRRE

Machine-tool
Roland MODELA

(d) Machined product
6 FIELIZBIEM LY AT AR LU vt 2L T4

\ZHRAF L7\ ik STEPNC 77— % DR & FTREL L= BEH
3. —f STEP-NC 7 — 4 2> b0 TRz 7 — S EIEDT8 [1] ISO 14649-1, 10, 11, 111: Data model for Computerized
EXPRESS-X % HIU 7z TR T R E A 44 L7IL Numerical Controllers
4 RETUAFHLL, WOMT AT JasfF LT, [2] ISO 10303-14: Product data representation and exchange

T L AR SR 50 S A R A A A T s i e SU SR 8



