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2. STEP-NC (ISO 14649) tlo]g] 22

ISO 14649 = 7+AIE STEP-NC tlo]¥
292 130 TC184/SCI/WGT ©] FE&ke] A4
¥ i 9= CAD-CAM-CNC A#|21& #Es§t=
P EL CNC interface Aojolt} 7]1E 9 G-code
(ISO 6983)7F d&gk &9 22 s A st
2= B STEP-NC & 7}&stiAl st= IE
9o A4 AR, A A" AR, 37 AR
theksl ARE 7MA 3 9tk @A STEP-NC
e 7l #ell A= 2003 W 4 Y, FA X

M e el

FB4-9



o2 FHAen, At 7o teid= 9
Al DIS (Draft for International Standard) version |
Az EDM ¢ A9+ CD (Committee Draft)
version °l A ZWIF A HFEOE AW
2 zlo] gddiot

ISO 14649 9] Z} part AR7} Zds 5
AL AA 7HE AErteEe]l Az FAAA
Ao} activity 5= 445t IDEFO modeling
S o] 48 Application Activity Model (AAM)E
Aozt o5 T AR FAHANA A€z
=8 AR 9 7} activity 9] ZQF HHEO]
o= EXPRESS oA Aol ol met
EXPRESS schema =2 A2 HEd o]E
Application Reference Model (ARM) ©]g}a Fkt)
EXPRESS + STEP 2] 2z} Z-ofo]4 2] data
semantics 9} structure & F3s}7] 5] AlE-5
+ information modeling language =4 ISO 10303
Part 11 o|ehH= =4 BE 2.2 Foglo] gloil]
EXPRESS & 7| entity, type, function, rule ©] 2}
= 712 a2 HoHEHrk A, text = £
H EXPRESS AHME Figure 1 oA} ol
EXPRESS-G Z graphical 317 3% X 9t}
EXPRESS-G & EXPRESS 2 7|¥ AW F
Entity 9} type RS ZHT 4 ol glAl e,
EXPRESS ¢ 72& HA &ole + de &4
o] 9lo] ~7luly FxE Huysied gol o

g€k

oy

2.1 STEP-NC 2% dlojg] &4

ISO 14649 data model < ISO 10303
(Acronym; STEP)ll 7|gkslod 2, 48k EDM
59 Az T4 Zog 5AIY AR, 34
A AR, 7}F AR, FTT HAE I AR
=9 Aoslm 9tk IS0 14649 = o)l g]
Figure 1 9|42} o] = A| 1) task description, 2)
technology description, 3) tool description, 4)
geometry description ¢ 4 7}F4] F79 do]E &

gz PgFl 9ok

A. Task description B. Technology description

Jprogram_stniclurs |
Fv
ano kplan | H
exacufable b

Jplinge_strafegy f—o -
Jair_strategy o -

[ drling_fype_operafion |

round_nole

general_guiside_profile

open_profile
closed_profile

Figure 1. EXPRESS-G representation of overall
schema of ISO 14649

{]

{general path |

Task description 2 part program 2] A]ZH& &
Z]= project, 7}F2] 7]% T2l machining
workingstep, 2%]3l machining workingstep
group & g workplan F-& Tl HAlH¢ 7}
=AM E AedT) Task description R = 2
ARk, EDM 5 2E 7RElA Z|EHes E
B sk AEEEA olAH RE ZelA
o2 WQT FH= FRELS ISO 14649 partl0:
General Process Data ©l] 2] ® v} [2].

Technology description < ZtZ+9] machining_
workingstep °ll4 Z}Esiord JlE &34
T operation ARE 7|=gdrh 7hE 53
ol AA 3D Af FHS
region ¥} pocket, slot, step, hole, 5 2.5D &% 3
o] Welgof gk

%+ operation A= drilling type operation
7} milling type operation 5-& 7}+& Wz 713
Z18F feed, spindle =9 technology AR\ coolant,
chip removal 59| machine function AR E %
g} olZ| gk AR ISO 14649 partll: Milling
Process Data ] 7 2] ®t}2].

L ol flo
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Tool description <= 7 F4& 3sl=v]
Zog &7 ARE AHYsle L2 oA
[SO 14649 part 111: Tocls for Milling machine tool
o] A oH 4]

Geometry description & 7}& 53 3dS
gsl=d AT geometry AEE 7|=3 Ao
2 profile, path T2} 7] parametric 3HAl A ¢
3 X 13, face, edge, &9 topology M9}
surface, curve & 7|5} AW Hog +x 9l

=

o oxl

3.STEP-NC ¥ sEXZ 1g9
A gt do)E] =d.L8 STEP-NC #HE

Z2 338 Aol AR LAV HY, STEP-
NC HEZ2332 olE ARILE FF 7
A (ISO 10303 Part 21 & 743 & [5) & E9
gl Aot} Figure 2 & part program & Z 421
T2E U Aok

}Header

IS0-10303-21;
HEADER;;

EMDSEL;

DATA;

#1=PROJECT ('EXECUTE EXAMPLEL',#2, (#4),5%,5,8);

#2= WORKPLANC'MAIN WORKPLAN', (#13,414),%,#8,$D;

#13= MACHTNING_WORKINGSTER ('S ROUGH POCKET1',
#62,#18,#22,§);

#1= WORKPIECE( “wP1',#6,0.010,%,5,%, 0);

#6= MATERIAL{'ST-50", 'STEEL', (#7)); ‘

Seq.

i

i

‘ workpiece

#L8= CLOSED_POCKET(' POCKETL' ,#4, (#22, #73), #34,
#65,0),5, 427,435,437, 828);

T

$22= BOTTOM_A|
POCKETL ', 15,0
.00, 1. 00, 0.

ND_SIDE ROUGH MILLINGTE. §. "ROUG
98 §!#3§,#50, 41,%,%,%,#%1,2.50

H
b 0,3 Data

—
o
28
c
s
o

operation =

#27= PLANAR_POCKET_BOTTOM_CONDITION();
#28= GENERAL_CLOSED_PROFILE(S, #500;
#35= TOLERANCED_LENGTH_MEASURE (1. 000, #36);

#30= MILLING CUTTING_TOOL( MILL |
20mM', 29, (#1257, 80. 000, §,$3;

geometry

toals

technalogy #30= MILLING TECHNOLOGY ($,.TCP. ,$,20.000, ,§7;

i

#T= MILLING_MACHIME_FUNCTIONSC.T.,.T., ., J); ‘

ENDSEC;

Figure 2. STEP-NC part program -3

part program < 7| header 2} data 5
o2 7oA header oA E 2L £~
7lv} AR, WA AHHB 5 part program R}A| |
gk duol Y1, BE 7hE Ug dEE
data -0 Ae]HT Data 759 AH= =7
HE Z2O3E 7AGe 54 9 (feature),

&4 (operation), 7}F& %71 (technology), 3T
(tools), &4d9 A 4  (seq) =A
(workpiece), B4 HH (geometry)E T4 & o
A},

et HE ZEaRg PAHE ol
= ARE A= B4 L Figure 3 (0] B4
ISO 14649 Part 11 9l =8 J& el AF
A& Ao =pAs] A s

L]

Figure 3. Simple example - [3]

31 57 94 AR #&A

STEP-NC 4] &7 -
workingstep &2 A Aol T EF-S ougi}
71E9] Gcode oA 2] 7H& WA= @
X Y Z59Y RS AGFoEA sFFo] £
tobA] ojug FAE JHEd=AE & Tt
Itk 2@t} STEP-NC ol A= 7hgsfordt EF
S ERFAen AYstn 7] WZol AR
U CNC Al=8g2 oudt d4& 7tsste 7
of digk ARE mlg] & 57} 91 operation &
ol g3 o5 7HEE FT FEE ALY UL
Aot

STEP-NC o4 £3 42 aA A F
A7 25D FFeE yHelAY 25D 54
el = pocket, slot, step, round hole, thread 5-©]
gojgol Aok A4e B4 42 1 dAE
Aostr] g ARE pA"=YH d8 =9
closed pocket & 79 Figure 4 <} o] X719
)& 2F (feature boundary)®}t Z o] (depth), B}
9ol el (bottom condition)EA Ao},
Brtdoz Qe vlEHe fillet (orthogonal
radius, planar radius)d B.& AT 4 glvh

P4 A9 B9

B oo

-
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Figure 4. Closed profile & K.

Figure 3 9] #42 Ao 299 HH
(PLANAR _FACE) # 37I(CLOSED POCKET),
T4 (ROUND HOLE)2. & TFAHo] 9lth
Figure 5 = ©]& feature ol s|Fsl= L ES 3
E 20302 A% A0Z Ed| closed
pocket AHE TA|FHLZ 2Ag Aolt) BE
ZR oA ZEAL vl Rk P9 HkH
(PLANAR_POCKET BOTTOM CONDITION).©.
2 AYsta 9o, 9= e fillet = 7}
Z} 10.0,1.0 &2 AHeolstm 9o}

#16= PLANAR_FACE['PLANAR FACET' #4 (#19) #77 #63 #24 #25 8.0));
#17= ROUND_HOLE['HOLE1 D=220NM" #4 (#20 #21) #81 #64 #58 5 #28);

#18= CLOSED_POCKET['POCKET1' #4 [#23 #23) #834 #65 (),§ #27 £35 #37 #28),

#22= BOTTOM_AND_SIDE_ROUGH_MILLING($ $,'ROUGH
POCKET1',15.000,% #39,#50 #41,$,$.$ #51,2.500,5.000,1.000,0.500},
#23= BOTTOM_AND_SIDE_FINISH_MILLING($.$ FINISH
POCKET1',15.000,$ #39,#52 #41,%.$,$ #53 2.000,10.000 $.$),
#27=PLANAR_POCKET _BOTTOM_CONDITIORN(),

#28= GENERAL_CLOSED _FPROFILE( #5875

#35= TOLERANCED_LENGTH_MEASURE(1.000 #36},
#37=TOLERANCED_LENGTH_MEASURE({10.000 #38),

#55= ELEMENTARY _SURFACE({'DEPTH SURFACE FOR POCKET 1" #94);
#34= AXIS2_PLACEMENT_3D{'POCKET1 #115#116 #117);

Figure 5. closed pocket R =Hd 4

32 34 AR A

operation Fo]F E73 AL 7}Fel

AFolm ZAG ARE O-F 1 gt} STEP-NC
HME =2 3R A= JE e g =24 H

™ 7FF (plane milling), W 7FF  (side
milling), ¥}Y 2 =W 7}F (bottom and side
milling) 59 7b& WEF old| digh 2, A
2 2o 9= g9 7F&3 dilling  boring,
reaming 5 =2% 7 BAS At 9o
o 2 bg BAvkG e E s AnE A9
[ =

Figure 62 Figure 59| closed pocket2 7}3
5171 %} operation . 2A HiE 2t SR of
7}ES  A9sl=  bottom and side
rough milling entity(#22)2 o] &3}y 7}F8l=
Z1& 24§ Zlolt} bottom and side rough
milling operation®] %= HABEET axial 2
radial WO =29 7lg Zol(ztzt 25, 5.0), Ht
Gzt Fe) A4 A4kt 05, 10) 1B
A2 (start point) ¥ A Y o f-F(overcut_length)
52 Aot

#22= BOTTOM_AND_SIDE_ROUGH_MILLING($.$'ROUGH
POCKET',15.000,$,#39,#50,#41,$,$,$:#51,2.500,5.000,1.000,0.500);

#39= MILLING_CUTTING_TOOL{MILL 20MNM' #29,(#125),80.000,%.%);
#50= MILLING_TECHNOLOGY ($..TCP.,$,20.0005.0,.F . F. F. %)
#41= MILLING_MACHINE_FUNCTIONS(.T.,$.%..F..$.0..T..%$,%.0);
#51= CONTOUR_BIDIRECTIONAL{$.$.$.5.%.9);

@ a9

Figure 6. operation “JH 24 4

321 7% A ARl 24

G 2z} operationol] 4] ojwl Wb o g 7}F
S]] gk 73 =2 machining strategy 9|
ool Aelrk G WA ABAAE T AR
L 2 unidirectional, bidirectional, contour, contour
bidirectional, contour parallel & W&gF 7Fa A
22 AT % 90k Figue 6914 7H3 AZ
contour  bidirectional (#51)& A}&slz =l
A& g ols Wk feedrate T2 AT
9tk FEEC]l TR AL CNCOIA A
Ho g AAste] A& By ol WFE 4
HAekA Hrh Figure 72 contour bidirectional |
gk 7t AFe A 2ok

f —

Figure 7. contour bidirectional 7}& Z&F o
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322 7b% 274 JH0 2y 7] 9@ ACE Figue 89 A W] 17
P o] E(feed), spindle A5 Hub T2 AHEC] oo stk

T

2 7F& 27 A BE+= milling technology entity S &
o] &al AYgr} o]FFH2 feedratel} federate s d: diameter

= a = = o= ™ | " r edge_radius
per—tOOth o —4 o]—L;I-ﬁ)y’ﬂ feed = ;Zé —4 o]-tq = <. edge_center_horizontal
spindle ©]1} cut speed % BFLFEM spindle = a & f  edge_center_vertical h:
;ﬁ =1 7@94@}1—4._ _—r_a]_,—_y_ Spindlej_q_ feed94 %7] \ a: tool_tip_half_angle
_ ) - _ dd h:  tool_circumference_angle
35_‘]—’ Spl]’ldle g_'l feedg;l override *G’Oﬂ ]:H'c::‘_]_- "'?“7]“3# h: cutting_edge_length

A HBEE Yo}t Figure 694 feed per Generalized tool

toothZ 4 feed & ) s cutispeedi&’ﬂ Figure 8. Tool dimension A B9 tapered endmill
spindle 3458 Aolatw glov) e Wb 4 AR

¢ HRE A ¢tk olH3 ArRE 7EY

G-codedl| A = “)':5] F. S8 ol&d] feeds} Figure 69 operation®llA] &7 ARE A9
spindle 3] Bloll 3 alA] Hal= Zl) H gk F--2 Figure 99} Tt o)== 2ol 470
B ARE 7‘3—43]' At ¢l tapered endmill FT& Ab&stm lov F

—Ea 7bE me pAHE A T8 274 20.00]3 edge radius?} 1.5¢]™, tool
milling_machine_functiong F& Aelgich dE o] = Zo]7} 80.09UL ¢ 4 v} Figure 99
= coolantE AFET ZQNA, air pressureE Ab S 792 tapered endmill®] d]Z YER) T

£3+ 71917, chip removal 7] 5& AF&E 79l o1t}
25 3k 20 Qs 4 9
] ol g 1A s = 8% et #30= MILLING_CUTTING_TOOL(MILL 20MM #29.(#125),80.000.5,$);
Figure 69 4] = coolant®} chip removal 7] 2 A} #29= TAPERED_ENDMILL(#30,4,5,.F..$,5);
951712 Aolstm 9tk #30= MILLING_TOOL_DIMENSION(20.000,$,5,$,1.500,$,$):

#125= CUTTING_COMPONENT(80.000,$,%,%);

33 7 A 24 B >

7129 G-code WHoAM= FT= T
turretol] A 2] F79] indexE o€ TEZE=E Figure 9. &7 AM 2hdz} A1g&H F7 4
3 Astz ok olgA & AHF AR

flol o] turretell A 9] A A HAT &

STEP-NC #}EX Z 71282 workingstep ©] ¢}
)Tl HlH STEP-NCAAE FF7Y FH9) =

was X oA wez sEasle w9 @ ok
o 94 ARE =5 Egsta 7] #wE

j; O:(BEOE 3 & LO}; }i]jj: T 129 Geode WANA 1 block 22 HolH
oo el TS BV ARE BT b 4 sapo) guEcgm 2 4 9oy 74
AL G7] WS olg o8l 37 328 A 82 s b=} workingstep °] FH Qe
Z_‘“@lgi }g’?\é@' i)rll %E]‘ 0115' '—%"_5'] 1??]_'3]'15' I z_]l_cﬁg__cﬂq];\_] Xﬂﬂﬁ'ﬁo]: iy EEF (feature)
ST catalogue AMSbE R AR SO g pegr netery) (operation), AHEEE
14649 Part 111% 54 3hg) STEP-NCAIM S & 55 (too) 5 HE ARQAE ) x@dath 7}
T ;HOHL s A= e wea .%3@—.7@ ¥ 424 program structure B} entity & o] &
Bubs A5t 90+ requirement information o] RAa=d. =aHel 1AE BAAE

ol = . . (workplan) # ¢ ojue} FwM HF (hon_
STEP-NColA &7& 2A 4% 37 &4 sequenual)% a9 FAALE AFE 5 9

ol =a8ls] A ol O el i [e]
% =2 Oo:_% ii“iﬁﬁoﬁ ; ]Uq 4?‘3 (7 849 FAAEL STEP-NC gho] 2t
R AT G e A et Bea Ao Ads, A
Tool dimension< Z} 379 Ao+ HARE 29

5
1}

CNCE= AFEHE &79 S5 2 S &5 34 4% ¢4 gue 24
;"I:
_’_g__

e 2
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& CNC A71& 74 +do] du AAT A
< g (79 Zl=Ee v

Figure 10 < Figure 3 9] oA HFS 71F8)
| A% RE Z2aRdA £HE AT F
S Bole=d, ¥ME T 1AL project The
entity & A|ZE T HE T2 339 7y oA
£ project AM 24 F workplan(#2)S 5
AYHu  7FFd] AHEHE A ARE
workpieces(#4)°l] o] Aot LA AR
242 35 AdlAd TlsHe Ytk o474
workplan 2 5 7]¢] workingstep & +AH o2
FstEs A HA=dH, A 59
(PLANAR FACE)Q] A&7+F#10) AL WA
Gdslm, Y 9l HOLENS] =rbEA),
DUAFEHDS 247 FAGT, AL X
7l (POCKETY &2h#13) 2 AA7HE#HI4)S

HEs 24E Fu 9

~

#1=FROJECT{'EXECUTE EXAMLPLE 1'#2 (#4)5.5.%);
#2= WORKPLAN{MAIN WORKPLAN' (#10 #11£12 #12 #14),$#8.%),
#5= SETUP{'SETUP 1 #7 1#62 (#9));

#10= WMACHINING _WORKING STEP{"WS FINISH PLANAR
FACET #62 #16 #1905 )

#11= MACHINING _WORKING STEP["WYS DRILL HOLE 1" #62 #17 #20,§),
#12= MACHINING _WORKING STEP{"WS REAM HOLE 1" #62 #17 #21.9);
#13= MACH INING _WORKING STEP{"WWS ROUGH POCKET 1' #62 #1868 #22,8);
#14= MACHINING _WORKING STERP["WWS FINISH POCKET1 #62 #18 #2331
#62= ELEWMENTARY_SURFACE{'SECURITY PLANE' #73),

Figure 10. 7} 4 AKX 24

3.5 718 A4A ARre] 4

STEP-NC HE 22 7#dd4 AAAdRE=
workpiece BF entity o] &s|A] A #Hrl 7|
E9 Gcode oME 4 ARE AR K
A xsta, @A A9 F49 Ads 7
o 7+g 21& dASHAT, STEP-NC HE
BN = Y =7] 4% e F
T G4 A 2y LA AE 97 ¢ £
Ao BHEE AT ARE YT 5 9o
Figure 11 - Figure 3 2] oAl @A4ol] AlEE &
ANARE AAGF Aotk o714 Ao A
S ST-50°0] & steel ©] AMEE T, 27] JA4
block EIEH =Z7]= 100.0 X 120.0 X 500 &
=2 A9 s}t

=
o}

> G oo

#4= WORKPIECE(SIMPLE WORKPIECE' #6,0.010,5,$ #8,(#66,#67 468 #569));
#6= MATERIAL(ST-50' 'STEEL' (#7));

#8=BLOCK('WORKPIECE SHAPE’ #70,100.0, 120.0, 50.0%;

#66= CARTESIAN_POINT{CLAMPING_POSITION1",(0.000,20.000,25 000));
#67= CARTESIAN_POINT(CLAMPING_POSITIONZ' (100.000,20.000,25.000));
#68= CARTESIAN_POINT{CLAMPING_POSITION3',(0.000,100 000,25 000));
#69= CARTESIAN_POINT{CLAMPING_POSITION4' (100.000,100.000,25.000));

Figure 11. workpiece dH 2HA4d 4]

4. AFYH AY e T ag A)A#

A g7HA A 2z Zo] STEP-NC HE
Z2 AL veksta gk ARE R )
7] wiiol] o]& Abde] AF AgAska a4 st
£ AL EB7lssity 2%7] wfEdl] STEP-NC
FE ZEIJL AFE A AZEYSE F
 Aado] Hz sfMo] Hejof vt A
STEP-NC #E xZ 7388 AAdE A|AEL
20000 99 Z oA HESOZ proto type Al
go] Mg 20008 119 Tl 5ol A, 20014
59 ol 2 Ay Ee] o AEEAT
ofA 74 Ago g 1} AFEL glon =9
STEPToolsAtell &) freeware® ST-Plano] & A
Fol MEHA oAM= 2 dyREel 9
ZA 7]=2 HEE Korea STEP-NC A]A~E[6]
& 28] CAD ABEFEE STEP-NC #E =ZE
23S Adste FAHS g

Korea STEP-NC AlAH|A 3E =& 79
o] AL PosSFP ZES ZEA A"
PosSFP 2 &d4] HE =2 1482 gy ¢
oA ol Addn.

1) 7}Estaz} sl 3Ee] g CAD
dS STEP AP203 F4 08 ¢lojEo] ol&
et 7hAE ok

2) siddE Y 3o risk ARE o] &4
ISO 14649 data model ©ll4 A Ysl= 715 53
F4E AEsE CagEel A& Ad4g

3) Ze]lxm AHERFe A12=®9] interface
8 4 574 3ol A& 718 operation
FRG Obe A BT, 4E =4 5S4
B}o] machining workingstep 2 A34d §Ho}.

4)  AHEAE ssl “
machining workingstep & 7}& ©AE AA7 0

5) FFHoE HE Z2 1388 A

Fe

ot &

: =
interface =
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Figure 12 & PosSFP A28l oA o]# g =}

AL AAEe AL 2 dAvY 3HE capture
g A B Aoln
Setting Operation
Attributes

5 150 14649 \</
Par_‘t Progr_am

th
=

ol
=
1-‘

e
oo
M1
=

b

Ir

= ISO 14649 data model &

AA HE T2 529
WA dE ZgE 332 4
46}"3‘3} el AFE A
BB SO 14649 TE
A 6}% ‘%*ﬁ% Korea STEP-NC

=

= Mo
ot
cl
e
=3

g
i

or oo oo
ojf o

I [ = P N
N
el
r—]u:

ok 2oz R
n

rz \:115_,'3 W)
olft
o

oA HE 27988 Zs)i Ay
0] STEP-NC HE Z &2 7382 Geode 9| H]
o Aes 2o AR FHE sz vk

ya Zaz, olgl9] Table 1 2 G-code ® STEP-NC
m— 4
e _,L/ vE g 7298 oz ZHoA] Blwst 2ot
' Setting Operation NC #HE = gda) g o
Workingstep Lis Atsrihztes Table 1. STEP-NC #E Z 2 71203} G-code 2
H| &
Figure 12. PosSFP o| 2] STEP-NC ¥E ==& G-code STEP-NC
23 QA 234 7FE |1 block T Workingstep 24 = 2}
A | AEAQQ AR | program structure = o] 25k
. . _ Eoy? A8 2 plAadE 2ARAER L
O]_E‘HQJ Flgure 13‘%F1gl11'3394 Oﬂzﬂ 6—3,}}. 1_.% e = ]L.O oéﬁ]g]\_
al = = = = =
o] 5] PosSFP Al ~81S %5 A4EH e = 7bE | 2I XYz # | 23 F4S ol8ste] 259
2= e | HA = 2R =2 RgE &
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#101=GENERAL_OUTSIDE_PROFILECOutside Profile!, #1, (), #2026, #2031, 5, #301); ~ §""gavé",'é\'§:ff""‘ ZI:]_E-—}: 7B HE H Y
#102=CLOSEE_POCKET ('Closed_Pocketl!, #1, (#3901, #302), #2041, #2046, 0,%, #40
el s s i e sl AE | SEM 2= | feedfeedte, feedrateper tooth)
#301=GENERAL_PROFILE(S, $2037); Close . - .
#302=CENERAL_CLOSED_PROFILE(E, #2095); =7 spindle ¥ H < (spindle, cut_

F#400=PLANAR_POCKET_BOTTOM_CONDITION();
#S00=FLAT_HILE_BOTTOM();

#ES0=LINEAR_PATH(E, #3000, #2022,

[¥700=PROIECT( ", #701, (#11,5.5,5);

#701=\WORKPLAN(", (#5800, #8301, #802, #5803, #3041, %, #50,£);
#B00=MACHINNG _WORKINGSTEP(", #2012, # 100, #000,§);
#801=MACHINNG _WORKINGSTER(", #2012, #103, 2903, §);
#802=MACHINNG_WORKINGSTEP(", #2012, #103, 2004,§);
#E03=MACHINNG_WORKINGSTEP{", #2012, # 102, #3901, §);
#B04=MACHINMNG_WORKINGSTEP(", #2012, # 102, #9302, §);
F#O00=PLANE_FINISH_MILLING{%,, Plane Finishing planar_face’,12,%, #1000, #1400
#003=DRILLING(E,$, 'Drillng Holel',12,%, #1003, #1403, #1503,, £.5.5. & #1603);
#O04=REAMING(E, £, Rearming Holel',12,§, #1004, #1404, #1504,§, £.§,. &, #1604, .F
#001=ROTTOM_AND_SIDE_ROUGH_MILLING(§,$, Bottom@Side Roughing Closed_F
#902=BOTTOM_AND_SIDE_FIMISH_MILLING (£, $, Bothor & Side Finishing Closed_|
#1000=NMILLING_CUTTING_TOOL(", #1100, {#1300,12,§,120);
#1001=MILLING_CUTTING_TOOL(", #1101, (#1301),24,£,120);
#1002=MILLING_CUTTING_TOOL(", #1102, {#1302),24,§,120);
#1003=MILLING_CUTTING_TOOL{", #1103, (#1303),100,$,120);
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