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ABSTRACT

With the development of numerical control technology, five axis numerical control
technology is gradually widely used, which can process some precise and complex parts. Five
axis machining programming and post-processing become the key of five axis numerical
control machining technology. This paper mainly studies post-processing. Postprocessing
technology is divided into general postprocessing and special postprocessing. The processing
program generated by general postprocessing needs a lot of program changes and needs to be
completed by professional NC programmers. In most cases, it is not directly used. Special
postprocessing is targeted and easier to be used by operators. Therefore, this paper is the
research of special postprocessing.

This paper studies the types of five-axis CNC machine tools, including dual-swing head
five-axis CNC machine tools, dual-turn table-top five-axis CNC machine tools, one-swing
five-axis CNC machine tools, and studies the direction of movement of various types of
machine tools. The kinematics solution of the five-axis CNC machine tool equipped with
Siemens 840D sl system is carried out, and the relationship between tool coordinate system,
workpiece coordinate system, machine tool coordinate system and coordinate conversion
relationship is studied. Based on NX software, a special post processing program for this five axis NC is
designed based on NX software. The NC program can be identified by the special post processor. According
to the technical requirements, the NC program is divided into five parts, and the correctness of the NC
program is checked. The NC program after inspection is simulated in SINUTRAIN software, and the
machining program is inspected. After verifying that the machining procedure is OK, it is then imported into
the real machine tool for processing, and the real impeller can be obtained.

This article is the design of a dedicated post-handler for dual-turn tabletop five-axis CNC
machines. The research results of this special post-processing program can not only provide
great convenience for the processing of this machine tool, but also have certain reference
significance for the research of special post-processing program of other machine tools. For
example, double-swing head five-axis CNC machine tools and one-swing five-axis CNC

machine tools.

Key words: NX; five axis NC machine tool; NC programming; Post-processing
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TNEE R, HarTE A R WK 3-8 Frs.
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Goutcon | @] | % 8% o3& |® R | (= R
6plme (CEE] |6 8% 0%k (W B |m RL
cmit | mO] | ¢ &% ¢ X& |F m (s (m 0 4 |W
Gfeed (MBI |6 8% ¢ Xk (B R | | ERL
Gpin  (CEME] (sasexk (B (B |2 (B o 4 |m
Gotfset |[HNIL__] | &% ¢ & |m R (m 0 4 |m
Gaotion |[EE ] |68 6x% |W mo |2 |m o 4 |m
4 3-8 ST TTR

SCFHF R s U R TR AR IR, T DL BRI
PP FHE0 I P T3 ORISR A AT 51 IR, T4t a1
JRRFFEE TR TR TS DL I TFRR — /MR, 0 3-9 JF 3-10 B,
o T AR S NX JFF ELA RO B8 o1 S SUBR, A I B 02 XL

1= Em BERFRHE Il——lf}" PB_CMD_set_Sinume... I

—|Z Pe_cmp_set_sinume. .. ||

—|ff' MOM_set_seq_off I

| Pe_cmp_init_ini_f... ||

—|f_’r PB_CMD_init_varia... I

—[3 PB_CMD_init_helix |

—|’._’? PE_CMD_init_nurbs I

—[f? PB_CMD_init_high_... I

—|:’j PB_CMD_init_dnc_h... |

39 FUFIFIA I

14
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= |m JFE I——I’,_’? PB_CMD_start_of_e... I

—-!:% PB_CMD_output_sta... I

—!ﬁ PEB_CMD_reset_sinu... I

—-i:% PE_CMD_set_resolu... I

—!ﬁ PB_CMD_set_fixtur. .. I

—I ;start of Parth I

_!’J’- PE_CMD_output_sta... I

K 3-10 JIEFaa it

(1) B PB_CMD _SET Sinumerik_version F T B 2 4t [ A n] /@i 5
(2) HPB_ CMD _ SET Sinumerik_default_setting s&#RkA Sinumerik BEH| % & ;
(3) 3 PB_CMD SET Sinumerik init variables 4 F T #1464t 840D sl R4 H i
AR &
(4) #t PB_ CMD_SET Sinumerik _init nurbs F F#J454t nurbs #2878, & A 20k
FERE P IT IR bR ICAL ;
(5) Hi PB. CMD_SET_Sinumerik_init extcall A4E N4 Az BB ) TR 7 SCHE,
JFEA EXTCALL A 182 A =72 5 30
(6) HL PB_CMD_ output _start _path Jthg 4 H T CAM #4EHit JJ R 7k, A%
MEFE R
(7) ¥t PB_CMD SET Sinumerik auto 3D rotation A T-iHid J] Rk &3 H 3 —
YEAL TR EF -
FEX A2 PO — 80y, HVF 2P —— A% b — S BRI
B EE S R a2 T L & T id a2 347 7€ o
filtn: 1 ERFFEIGERFEEH ML, DT REPREFPIT L E X, EEflamS T
BEERRE AR MG PB_CMD output_start program, #miEfE/7 3k, WARETFARE “MHie
MR T, AR RN TR Ao Skt I “ mHAC R BRI T, DAGE 5 B A A AR
Fro 58 LN LR AR BRI AR e 1 L F
M Fr e 45 BE il i 2 H R E SN 25
if { ![info exists start_output flag] || $start output flag==10 }

15
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{set start_output_flag 1

MOM _output_literal "; 448 YL-569 H-5&40C Bk in 1"

MOM output _literal ";Start of Program"

MOM output_literal ";PART NAME  :$mom_part name"

MOM output_literal ";DATE TIME  :$mom_date"

MOM output _literal ";"

MOM output literal "DEF REAL camtolerance"}

A B AR BOIN AR P NI T

NI10; 4 YL-569 M550 T

N20 ; Start of Program

N30 ;PART NAME :C:\Users\Ihx\Desktop\ ' {8 20210422\11\ M- #¢ i -
\jg.prt

N40 ;DATE TIME  : Tue Apr 30 12:40:07 2021

N50;

N60 DEF REAL camtolerance

2) A EREFERERNIEEL, BREFTIMAZRR. Hr Cycle 832 ik

BEE R DC T AN A4 5 SCA A 18] 3-11 s . SINUMERIK #8452 Gt A LE AN T 5
By AN TR Cycle 832 B A& LA A FE R, NX J5EAHLE Post Builder 1K
AR PR I BACTE, HATH AT Cycle 832 NEZRAM I, AT UATE EX) Cycle 832 54147
HHTHEE S AralE SCHIN L, BRI L. K5n L. Cycle 832 EFa4HEM T HCE XL,
€ SCHAm RS N 3-12 P

i mies e ==

output_ Sinumerik setting

HHHHH -

}

if (![string match "Point to Point" S$mom operation type] && !([string match "Ho
global cyclef32 tolm
switch Smom siemens method {
cycleB32 tolm ROUGH
cycleB32 tolm SEMIFIN

cycleB32 tolm FINISH

default cycleB32 tolm "~ OFF
}
PB_call macro CYCLEB32 v7
MOM_output_literal "TRAFOOF"

if ([info exists mom siemens compresscr] && [string compare COMﬁL£D $mom
MOM output to listing device "“Warni "g in Smom operation name: User defin
MOM o e

"Smom_Siemens COMPressor will be output wit
eral "Smom_s;emens_hoxpres_or

}
} else { ]

MOM output literal "G&60"
}
if ([string compare "COMPOF™ Smom_siemens_compressor]} { =
4| | »
| HikE | we | l wE | LS

K 3-11 Ht PB_CMD output Sinumerik_setting H & X N %
16
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5’8 CYCLEB32 v7 X

BER

J 2
- SHHE
5 SR B &2 W —
$#'EE% [CTCLES32 8T [T =%=E= ( -
BRFH T #HES) —
]
-
_TOL _camtolerance ©HFE & UK <6 V 3 ii
_TOLE | $eyolessz_tola cBFE FxE (s | b 4
_¥832 $cycleB32_v832 CHY & YK 2lp 3 4 ﬂ
B | w"E | CL we | L

K 3-12 % Cycle 832 & S #% 8
3) MT RS R A E L, LR, A& L0%a4 CYCLE 83 AR
Feef, IRALEG 8 IR B B FEFP U P -
PB_CMD rotate cycle coordinate
PB_CMD set principal axis
PB CMD init cycle par ammeters
MCALLCYCLES3(RTP,RFP,SDIS,DP, , FDPR,DAM,DTB,DTS,FRF,VARI, AXN,
_MDEP,, DTD, DIS1)
MCALLCYCLES3(RTP,RFP,SDIS,DP, , ,FDPR,DAM,DTB,DTS,FRF,VARI, AXN,
_MDEP,, DTD, DIS1, GMODE,DMODE, AMODE)
PB CMD config cycle start
XY ZBCA3=B3=C3=
FENUARFZE R T H A N 75 22 2 G AL S MARHS S, i A 2 5 FSEHLR IR 2 Y
B XL, G AR K M ACRSER 7 € i B WA 3-13 Jras . AEFE PP IS Sk i s
e an. AR, RER &S, TEATAINIE L A, &l 3-14 fros.

17
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BHERX

o

uf

& ERESLLES

o

L%

#

o

55 JRRETHF

s AR#ExE | G40

E3

uf

38 aneen |
H & s |
o & BEWE |

% DA

LI

ul

o
d

£ik

K 3-13  #64r GRS & M RS i &

B & gt PB_CMD_rotate_rapid_coordinate
GO G0 XYZBCSDLM
GO GO XYZBCSDLM
GO GI0 X Y Z A3= B3= C3= SDL M

g & 530855 G41 GL7 G94 GL X Y Z B C A5= B5= (5= SDLM MB F

G41 GI7 G94 GL X Y Z B C A5= B5= (5= SDL M M8 F

G41 G17 G94 G X Y Z A3= B3= (3= AS= 85= (5= SDLM M8 F
=N, EERD 617 G4 G2 GIO X YZ I JK TIRN=S F

G17 G34 G2 GO X YZ IJKTIRN=5F

PB_CMD_nurbs_spline

Kl 3-14  dzzh#RorREf et e iR H

MRFERGEFTEELL, LB TIIRS. TIPSR R, L0l
Inpr RS e, £EIR T JIRLES RO H 287 B je a2 tn il 3-15 P, FRFP4s
PRI [EAEES D FH 20 B, 3% BB F B S 42, anf&] 3-16 . ank PB_ CMD
_SET_Sinumerik_end_of extcall_program JF%JF 4 R, X/ & 0 JUHAE IIT A 11 75 22
3 R A 3 AR 5 SR 2 AT #t PB. CMD_SET Sinumerik end of program F&¥ 44
fil tH -

18
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=] JIRE®R I :End of Path

—@ TRANS X0 YO ZO

—( cvcLES00() I
— () TRAFOOF I
—l:’a—r' PE_CMD_restore_ki... I

—|(P suPa Go z=_z_womE. ..

K 3-15  JIBER B BB 0 B 245 4

=] |m EFG® l—— ¥ PB_CMD_end_of_ext...

—[E] ;End of Program

—|(P m30

—|7% PB_CMD_end_of_pro...

— |75 MOM_set_seq_off

Kl 3-16 FEF LR &I
3.N/C Hi¥m e LR E
IR IR AL FE DA e IR, AT DUE OB 508 i A% 20 Bu iR s LR e 4
IR Ry s R IR e b, DA Rk B HR B, 45140 absolute_mode HiHb i th G40 G17
G710 G90; auto tool change Htr#iiH G53 X0 Y0; 7K XS H P&, Af
LR TR, MG TS R T 0 S SR TR 1 N A AT R A g TR 58 S HH B A
BCERF . ORI R B A R 3-17 PR
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|
@ | ocu | w4
(] =
_ﬂ G_cutcom
—7 6_plane
—f7 6 _unit
ey
7 6_feed AE 6 |
—f7 6_spin B
—f7 6_offset 2 Watz 4
pi Digit_2 ¥ R
—7 G_motion = —] =l —I
e
—{7 cycle_parentheses_1 o
_5 G _mode -
g_:‘:G‘snootll P P o=
mEAY |
A= .
— .y G_stopping
vy A
o F_contrel
—#% S0 L
—iTX i 4. 0L BEE —
—fT I home
B y 7y
—7 T_home &
—AT 7
ey
i 1] =
_x Z_home |
_x fourth_axis
—f7 fourth_axis FGREF | ik | (731 |

Bl 3-17 S0k
4.5 WA
it B TR R ORI R TR R SRS N, RN AR X
Y. ZAARE, VU FRRMSEE, TR SGES TR, BOARSIRIY R A2 Ipt.
Al 3-18 Fros NAIZRSCAFIR I -

u RPN EHF

- AARXAEET
PRI EE 1pt

B

M1 R
MY 245
Mz 345

¥ E . wAE
V¥ s WA
W it

~ HEE

K 3-18  FIRSCIFETTR
£ )5 BANBR R IE 4% SR £SO AT ORAF KB 15 BLACER 5347 04 .pui #% 3K
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3.4 JJRIBEXHER NC 125

FERURIN LBt se e kAt b, @I N T IT30 2D (55, ik 1 i LB Ik
e, HUE Rl BRSO RIESC, AR #8201 ALIR S A

TOOL PATH/BLADE_FINISH,TOOL,UGT0203 004

TLDATA/MILL,10.0000,5.0000,35.0000,0.0000,0.0000

MSYS/0.0000,0.0000,15.1884,1.0000000,0.0000000,0.0000000,0.0000000,1.0000000,0.0
000000

$$ centerline data

PAINT/PATH

PAINT/SPEED,10

LOAD/TOOL,1,ADJUST,1

PAINT/COLOR,186

RAPID

GOTO/54.0941,-0.3600,-14.9755,0.8450443,0.1657414,0.5083600

PAINT/COLOR, 42

FEDRAT/MMPM,250.0000

GOTO0/52.2507,-0.7056,-16.2440

GOTO/51.3693,-0.8852,-16.9323

GOTO/48.8264,-1.6511,-19.0471

GOTO0/48.0104,-2.0524,-19.7216

GOTO0/47.2224,-2.5797,-20.3393

GOTO0/46.4912,-3.2760,-20.8474

GOTO/45.8737,-4.1649,-21.1671

GOTO/45.4344,-5.2020,-21.2356

PAINT/COLOR,31

GOTO/45.4096,-5.2807,-21.2313,0.8450452,0.1657416,0.5083586

GOTO/45.3709,-5.3858,-21.2242,0.8450463,0.1657418,0.5083566

GOTO/55.5591,-12.0085,-25.6659
PAINT/SPEED,10
PAINT/TOOL,NOMORE

END-OF-PATH
JIEESCAEASBERAT AR BT IR 0, 38 v 1 00 & F e B AL 33 ) B SO A LR
REME IR NC 1217
JE BN NX A, $THF BT H i TR R A A St —— P48 F i _step_setup_1.prt SCAF,
T L IX S e A B 4, 78 6 16 AE oo B 3R B 4R 7 45 10 )5 B A 3 ST F
YL 569 SINUMERIKS840D.pui F-4TH, W&l 3-19 Frox, s 5 i s S HE, 45
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RN 3-20 o, RIS AR AL ) SO e i AR B BLAR R SE R NC B8y, [FIRE 75K
J T 25 BRI AN A NC R

Es@ﬁﬁag&?

SEREJ5h ST WAT]8h YiE(FE B2S
o [FhHE X B [EhhE ? X
EpsEES A
RS 0 WIRE_EDM 4 AXIS
MILL 3 AXIS
WIRE_EDM 4 AXIS e
MILL 3 AXIS LS s
MILL 4 AXIS LATHE 2 AXIS
MILL 5 AXIS |:> MILLTURN
LATHE 2 AXIS —
: RIS =]
Post Hub Lite _V
B = o X
= ®E v
v

Post Hub Lite @
Kl3-19 WY IFTIT A B AL B R

N4@ ;DATE TIME  :Sun Apr 25 10:19:03 2021
56

N6@ DEF REAL _camtolerance

N70 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
86 DEF REAL F CUTTING, F ENGAGE, F RETRACT
s |

N18d 48 G17 G710 G394 G99 GO GGOL FNORM

N119 ;Start of Path

120 ;

N13@ ;TECHNOLOGY: METHOD

N14@ ;TOOL NAME : UGT@263_804

N150 ;TOOL TYPE : Milling Tool-Ball Mill

160 ;TOOL DIAMETER @ 19.009000
178 ;TOOL LENGTH : 35.000000
189 ;TOOL CORNER RADIUS: 5.800900
1% ;

200 ;Intcl @ 0.030000

210 ;0uttol @ 0.830000

N220 ;Stock @ ©.008000

N238 _camtolerance=.86

N240 X HOME=0.0 Y HOME=0.0 Z HOME=0.0
258 B HOME=@ C_HOME=0

260 ;

270 :Operation : MULTL BLADE ROUGH
280

N29@ TRAFOOF

N38@ SUPA G& Z=_7_HOME D@

N310 SUPA 6@ X= X_HOME Y= Y _HOME B= B HOME C= C_HOME D1
N320 ;First Tool

N330 T="UGT0203_o4"

N340 Mo

(a) NX Hjg bR NC #2173k
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N40186 X50.08692 Y-3.67654 2-27.99535
140196 X50.60671 Y-4.10965 Z-28.00243
NAB20@ ¥51.16539 Y-4.4911 7-28.00462
NAB21@ X51.76793 Y-4.7978 1-27.99484
N4B220 X52.41354 Y-4.99323 1-27.95847
140236 X53.08061 Y-5.02678 2-27.86622
140246 X53.70167 Y-4.86029 Z-27.66875
N4B250 X54.16841 Y-4.53488 7-27.3121
NA@260 ;End of Path

N4@27@ TRAFOOF

140288 SUPA G6 7=_7_HOME D@

N4B296 SUPA GO X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME D1
140308 CYCLES32()

N4g310 M5

NA@320 ;End of Program

N4B33@ M3@

(b) NX W/ abHAE R NC #2772
K320 AR EAE NC B kE5REFE

FEARAT BB A FHAC AT AT I I AR P, B B4 i) NC ﬁﬁ%, WIS A NC 27
RIERATE, FEFFOIERI[R], 44K, SCReRA, JIRZIR, JIHRAARREE, AR b R IR
E'ﬁ&%aﬁztzu?:

A ErPg(HEx, SEZETHIRE, BshERMWITTAEEF N
T="UGT0203_004", WENG T BRSO T=2, Wl 3-21 fios.

N300 SUPA GO Z=_7_HOME DO N300 SUPA GO Z=_Z_HOME DO

N310 SUPA GO X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME D1 N310 SUPA GO X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME D1
N320 ;First Tool N320 :First Tool

N340 M6 N340 M6

N350 MG (“METHOD”) N330 MSG("METHOD")

N360 TRAFOOF N360 TRAFOOF

N370 SUPA GO Z=_7_HOME DO N370 SUPA GO Z=_Z_HOME DO

N380 SUPA GO X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME D1 N380 SUPA GO X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME DI

K 3-21 JIH T="FERFBH >

2.7 B AE R NC 27 9 11 GO Hh @ AL F2 7 U= TRAORI A1 CYCLES32 Z |, 41k
3-22 FT7R .

N370 SUPA GO Z=_Z_HOME DO

N380 SUPA GO X=_X_HOME Y=_Y HOME B=_B_HOME C=_C_HOME D1
N390 ;Initial Move

N450 GO B58. 88214 C36. 2646 <=

N400 CYCLE832(_camtolerance, _ORI_ROUGH, 1)
N410 TRAORI

N420 G54

N430 ORIWKS

N440 ORIAXES

N460 GO X50. 15359 Y11.4572 Z-20. 30904 S2000 D1 M3
N470 ;Engage Move

3-22 GO FhE AL FE AL BT 56 2
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FNE FEIBIZFEIUE

4.1 AN T2 %R

RGN0 TAFAE — € BUMERE, — Al B TR B LR BT 0 T, By AAR IR 18 SR
RSN AT 5 BACEE, SRIGUE )G BACEEAR P IR, BA—w vy,

ST RN, R SR 2 A il it AR LR KE B, IR EN A SR
TEHEATRE N T, TR0 AR AT (8 A A0 28, 720 o R dr, AN AR N TR 0
7], B SERHATAIN T, AN TN RS B ER AN S, FEH W IN T TARRBURIR, i
I F- AR, ELR AR, IXAER H AR TR, HUGR RN, R T2 7e
IR E XN TAFHEAT RS FEDR AL, IS 58 FE 380 RS WG B2, 3R R A P 45 22 T TRIRS 2
UEI N T A8, — AR A s, TR BRI 4l 2, DA B e 2 0 L i o

TRYE T Z R N T 9 T o)

1. AMEC R I T

H UK R TAR N BRAT R BRI T, AT — SR AT AR, a0 4-1 Frow.

K 4-1 A ERFL N T

2. BB T
P i AR 2 R B EHORL L BR, FeBUHIN AR A i REGEER, 5 B E BG4
K 4-2 fis.
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K42 ReBonT
3. ARSI
MU TAR R 7 (AR S, FR3EAT I R ARSI L, 82— 5eBAH A, FIFER
TR AN RO B R B AN R 1 I L 5E i Al 4-3 B

K43 M RAE L

4. FBHML
XA P IE AT RE I L, B TR R R EN Lk, #F—PE3RrmIR,
K 4-4 Fros.
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K44 REFEINTIIH

5. MR R A IR £
R TRt AR AR HEAT (B B o0 TAREE, 193528 agmFr, W& 4-5 fos.

K 4-5 iR HR A R £
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4.2 SINUTRAIN RN 48

SINUTRAIN ¥t /& — N Eds mAz i, teith 2 5 552 r) SINUMERIK % 24—
— %N RIS TG, HIRE AR TR, RS SL s R G eI K ER A ThAg,
RNIRREN TR R 7 (1
4.2.1 BRI IZE R

7E SINUTRAIN #fFrh, o] RLX P ] A R B-5 BOALR R G AR, 1 m] DUKE E sk
WU BB R 18 1 S04 1977 207 SINUTRAIN i, B Se sl sz in TAh, 723t 4w

FEv R BISETIREAR S S RG] . BCAPE 1T 840D sl RS LA EBUZ HLAR R AL
i 4-6 Fiok.

RGeS 840D 514.7 SP2 HFt

R 840D ST AR

faik ERFL2021/4/138 BT CompleteArchive2019-06-29_17-13-35 arc 1
SAEH REE—REE,

S 6401480

& Simplifid Chinese - B3

Kl 4-6  PEITT 840D sl FLABHE MRS, R Gi L
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422 N IIIZEF

TEM 56 I B SN TR AT AL, A 502 5 AR IR AT I T, B DO TAZ P S N
H, B SINUMERIK BRI R G0H 1) NC FE PR S5 1ML NC F2 7 G- A7 A7 B 8 S Bk
%o fE MENU SELECT Ft [ Mgk i, #RERAF NC PR E %, & 4-7 pr
o BB BRI THRET, WATHF AR, A a0, B DR 22 N CA2 5451 22 PROGRAM
Frim N E A, BT, RIS AR S, Wil 4-8 RN

N\ | R

= £ {£E  BH B g]
& 23 Program Files 18217 023417
& £1Program Files {x86) HB115 198912
@ (1 ProgramData 218411 174429 :)
k- 3 Recovery 21.8115 19:89:57 ° pasin | oFFseT
E+ F=S Siemens 208310 14:41:85
E F= SinuTrain 208318 14:41:85 Ih A\
B F= SIMUMERIK CHC-5W -7 5P+ 20.83.10 14:41:05 et |
B = hmi 28.83.18 14:41:85
& & addon 208310 14:4:05 @le|le
E- £1 compat 28.83.18 14:41:05 ] o e =
B F=oem 26.83.10 14:41:85
O = sinumerik 208310 144185

CSBw o MI 12318 -
U Btew 18695 2813 12184 & I
- B2 mpf 2634944 118413 12:18:49 “m;mmL

B Pdala 268318 14:41:85 =N = =]
B Coarchi- 216413 121849 s [ X e

B3 mpt 7374394 218413 121849
B4 mpt 4838931 21.8413 12:18:58
B9 mpt 2648222 21.8413 12:18:58
B 23 hmi 20.83.18 14:46:04

Bl- 23 siemens 28.83.18 14:41:85
C:/Siemensy....hmif oemy sinumerik/ data/ cc Tl Z50] 19,6 6B
A~ >
%;@E i e = T

K47 AR TR AR H ok

dir 218413 13:82:42
‘mpf 18695 218413 121849
mpi 2634044 218413 121849
mpl 7374394 218413 121849
mpl 4038931 218413 12:18:50
mpi 2648222 21413 121850
dir 218413 12:18:49
di 218413 12:18:49

2 HhEZAEE /mpf.dir ¥l 25 (5] 18.6 6B

K 4-8 K5I T2 2 PROGRAM Hith

28



JREE R N RS 2021 AR B it

4.3 RN T

MRYEHFe 0 L ZZRRN A AR B 20BN AR FT T 2B, s

P T,
o, B TR E @& 4-10 Fros.

H38 DEF REAL _camtolerance9

N48 DEF REAL _X_HOME, _Y HOME, _2 HOME, _B HOME, _C_HOMEY

H58 DEF REAL _F_CUTTING, _F_EHGAGE, _F_RETRACTY
NGB ;T

H78 GAB G17 G718 G94 GO GGB GGB1 FHORHY

HB8B ; 5tart of Pathy

N98 _camtolerance=.869

Hi@8 _¥ HOME=8.8 _Y HOHE=8.8 _72 HOHE=8.87

Hi18 _B HOME=8 _C_HOME=8Y

Ni2e ; 9
N138 ;Operation : CAUITY_HILLY
Ni48 ; 9

WORKPIECE(, "C", , "CYLINDER", 8, 8, -48, -88, 92)7
N158 TRAFOOFY
N168 SUPA GB 2=_7 HOME DOY

N178 SUPA GB X=_X_HOME Y=_Y_HOME B=_B_HOME C=_C_HOME D8Y

H18A8 ;First Tool9

anlel 4-9 Fm pron N Fe BRI TRE P A, A T A AR T AT DLEAT R

21.84.23

NEC/MPF/1_D16_1

21.04.20
21:42

X | -306.207'Y | 1398342 |
H3798 H30 s

il en| SER

455788 1

;I
1128% 88:17:59

Kl 4-10 RSB IN AR A2
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[ RE A S BRI TARF S an & 4-11, AERUhn TF & 4-12 Fis.

21.84.13

T
M38 ; POAT NAHE  : C: ‘\Users'lhx'Desktop: P{E208198422 11\ M40 T jg.
prty
N48 ;DATE TIME :Tue Apxr 38 12: 54: 87 28197
N58 ;9

NGB DEF REAL _cantolerancef
N78 DEF REAL _X_HOME, _Y HOME, _2 HOME, _B _HOME, _C HOHEY
N88 DEF REAL _F_CUTTING, _F_ENGAGE, _F_RETRACTY

N9B ;

N188 G48 G17 G718 G949 GIB GEB G6B1 FHORMY

H118 ; Start of Pathy

N128 ;7

N138 ; TECHNOLOGY: METHODY

N148 ; TOOL HAME : UGTB283_B84T

N158 ; TOOL TYPE : Hilling Tool-Ball HillY
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Research on Rotary and Tilting Table Five-axis Milling Post-processing Software Star-Fpost
XIA Lian, HAN Jiang, and LI Hu
Keyword: Five axis simultaneous-motioned machining center; AC Rotary and Tilting Table;
Coordinate transformation; Post-processor
Abstract:

Based on the MIRON UCP800 rotary and tilting table five-axis machine, this paper studies
the mathematical model of five-axis machining and derives the algorithm formula of
six-coordinate axis vector into five-axis AC rotary and tilting table. The post-processing
process of turning the source file to the machine tool path code is fulfilled by using coordinate
transformation matrix; with reading the cutting location file line by line, a dedicated five-axis
milling post-processing software through adapting the keyword-triggered method is developed
by using object-oriented program in the paper. First completing construction of five-axis
machine tools mode in the VERICUT simulation environment, then manufacturing the whole
shaft by ternary simulation of impeller machining in NX, and the simulation results shows that
the function of post-processing software Star-Fpost. The software can provide the actual
processing of information for MIKRON UCP800 five-axis machine tools.

Introduction

With the constantly emerging of machine tools with new CNC system and special structure,
the generic post-processing system is always lagging behind the development of digital control
system and device hardware, which makes the use of new CNC machine tools been seriously
affected. Some commercial CAD / CAM software has its own post-processing module, for
example, NX uses UG -POST, Pro / E system uses Pro / NC POST and Master CAM system
uses the PST and so on. Some software manufacturers use the bundled professional
post-processing system, such as Surf CAM uses SPost, Cimtron system uses ImsPost. This
post-processing software requires the user to purchase additional, and writes the corresponding
machine for different profiles. Therefore developing dedicated post-processor has the important
practical significance and application value. NC Post Processing means reading through the
post processor system-generated by the CAM cutter location file then extracting the relevant
information processing; NC Machine according to the specified characteristics and
requirements of NC program format, judgments, and treatment; finally generates the NC
program which can be directly identified by the NC machine tool. Five-axis milling double
pendulum station post-processing algorithms are studied in this paper. On this basis, the
post-processing software Star-Fpost for the CNC system are designed and developed, and then
the correctness and effectiveness of software with the post-processing applied in the machine is

verified.
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Double pendulum Post processing of five-coordinate method

The structure of MIKRON UCPS800 five-axis machining center is shown in Figure.l. In the
actual machining process, the vector direction of the tool axis on spindle never changes, and
tool axis relative vector motion was completed with axis direction rotation of A, C-axis driven
by the work piece table. The A, C-axis instantaneous rotation to in each cutting makes the
orientation of work piece coordinate system and the origin of the initial position relative to
processing are changing, all these changes lead to the changes in the tool axis vector. For the
convenience of calculation and with the actual processing, make direction of the knives axial
vector in each of the instantaneous cutting is always aligned with the spindle axis, the work
piece coordinate system should be transformed to the initial location of the work piece
coordinate system - the new work piece coordinate system, then change to the cutter location

point of the new work piece coordinate system.

Figure.1 MIKRON UCP800 coordinate diagram

1.1CAM cutter location file pre-processing system

Cutter location file record all coordinate information and process information of all sampling
points in the tool movement process. APT language standards have been adopted as the basic
syntax in a variety of CAM cutter location file system, that is, "Key words + supporting
information" such as the NX of the CLSF, CATIA The APTSOURCE, PRO / E of the CL, but
the language formats of cutter location file which is generated by specific CAM system are
different. Take NX as an example, CLSF (Cutting Location Sourse File) file is UGNX / CAM
tool path generated path file, processing a work piece by a number of operations required for
tool path connected in accordance with the order processing language format composed of APT
text file. CLSF file contains the MCS display data and tool motion command, control command,
the feed rate command, display orders. UGNX description of these commands is defined in
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comes DEF file. Therefore, studies on the DEF file are the right key to understand the tool path
file to interpret the statement in the file parameters CLSF significance. Therefore, it can be said
that CLSF file corresponds to each event; the machine control code has a corresponding NC
code to describe it. Accurate decomposition of the incident and get the right treatment is
feasible to ensure that post-processing software and the machine can be the basis for safe
operation.
1.2AC double pendulum motion sets five-axis machine tools to solve

The tool center coordinates and the tool axis vector coordinates are output separately in a
CAM software, the three figures ahead are tool center coordinates, followed three numbers
indicate are the tool axis vectors, as we can see, there are only three X, Y, Z coordinates, and
the coordinates for the five-axis machine has X, Y, Z, A, C, 5 a coordinate, A, C values
determined entirely by the tool axis vector, in order to tilt the work piece relative to the tool
center must be the 4th axis and the 5th axis turning to achieve. In order to describe the motion
of the machine, to establish the coordinate system shown in Figure.2, which OwXwYwZw
coordinates are the work piece coordinate system associated with the parts, front cutter location
data is given in this coordinate system. OtXtYtZt are associated with the fixed coordinate
system tool, which is called the tool coordinate system, its origin located in the cutter location
point, the direction of its axis coordinate system same with the machine Om XmYmZm is
associated with the fixed axis A, and its origin Om is the intersection of A and C rotary axis, the
direction of its axis coordinate system same with the machine. Obviously, the relationship of
the movement between the tool coordinate system OtXtYtZt to the work piece coordinate
system OwXwYwZw is the transformation of the coordinate. It can be further broken down into
the movement of OtXtYtZt relative to OmXmYmZm and the Rotation OmXmYmZm relative to
OwXwYwZw. Setting the state of the axis C parallel to the z axis is the machine initial state, at
this point the table is perpendicular to the Z-axis, the direction of the work piece coordinate
system is consistent with the machine coordinate system, the origin of the tool coordinate
system coincides with the origin of work piece coordinate system, then the intersection Om
position vector is rm(mx, my mz). Mind machine axis relative to the translational position of the
initial state rs(Sx, Sy Sz), rotary axis A and C relative to the angle of the initial state are 6a and 6c
(Counterclockwise positive), at this time, the work piece coordinate system and tool cutter axis
position vector are respectively u(ux, uy uz) and rp(px, py pz). The coordinate transformation
comes from the machine kinematic chain, then get:

[Ux, Uy, Uz, O] =T (rm)*Ra(-0c)*Rx(-04)* T (I's-Im)*[0,0,1,0]" (1.1)
[Px, Py, Pz, 01" =T (rm)*R(-0¢)*Rx(-0)* T (I's-rm)*[0,0,1,0]" (1.2)

In above formula, T and R are the homogeneous transformation matrix of the translational and
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rotational movement:

100 Mx 100 Sx—Mx cosBc sinBc 0 0 1 8 % 011 Ux 1[sinBA sinBc
_|010 My|p.. . [010Sy—My —|—sinBc cosBc 0 0|R. _|0 cosBA sinBA 0| Uy [ [sinBAcosBc
Tamr=g o 1 mg|TETmg 5 1 55— m [ReB=| T5TEE CTF 7 OIROA= 5 " ia0 osm of |tz || cosBn (1.3)
0001 000 1 0 0 01 0 0 o 1illo 0
Px7 [Mx+ (Sx— Mx)cosBe + ( Sy — My)cosBAsinBc + ( Sz — Mz)sinBA sinBc
Py |_|my + (Sx— Mx)sinBc + ( Sy — My)cosBAcosBe + ( Sz — Mz)sinBAcosOc (1 4)
Fiz Mz — (Sy — My)sinBA + ( Sz — Mz)cosOA
1

Type (1.3) and (1.4) that is the geometric transformation of the machine tool movement what
we seek, which expresses the movement change of the position and the direction of the tool
relative to the work piece according to the motion of the table. Assigned to the cutter location
data to u(ux, uy uz) and rp(px, py pz), from the above equation the machine tool rotation angle 0A,
0c and the translational movement Sx, Sy Sz can be processed to meet the requirements of

processing. By (1.3) and (1.4) five-axis machine movement coordinates can be obtained:

0A=KA*arccos(Uz) Ka=+1 (1.5)
Oc=arctan(Ux/Uy)-Kc*m  Ke=0,1 (1.6)
Sx=(Px-Mx)cosBe-(Py-My)sinOe+Mmx (1.7)
Sy=(Px-Mx)cosOAsinOc+(Py-My)cosHAcosOe-(Pz-Mz)sinHA-+My (1.8)
Sy=(Px-Mx)sinfAsinOc-+HPy-My)sinBAcosOc+H(Pz-Mz)cosOA+M 2 (1.9)

Known by the working parameters of the machine: A-axis tilt angle to meet: +120 ° to -100 °,

C-axis tilt angle to meet: 0 ° to 360 °.

Machine O

coordinate m

Figure.2 Double rotating the machine coordinate system table
Post-processing software, the design of Star-Fpost
The idea of Software. Integration of the aforementioned post-processing algorithms, a
dedicated post-processing software Star-Fpost is developed by using object-oriented
programming. In this paper, the "progressive scan, progressive implementation" approach is
applied: the post-processing software reads the first line of APT cutter location file and then
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analyzes this code, collecting useful information to determine the need of calling the
configuration file, processing these informations accordingly and finally into the line of NC

code directly. The process of the software shown in Figure 3.

l Jusgement 'I
= o
[ulm ][ i ] I-I'\'JI J l\l'uu ]
¥ L]

¥

l : == )=

[ Monlinearin emon

L J

[ Infio iviegration ] YES

Feed mie calolsis

CHC code output

9

YES

Figure.3 Post-processing software flow chart

1 Muckios  ; LICPS00_AC_DARE_TABLE
= iy Diamn (0. 0, 03
5 Madal
@ % 0.0, 0
= Nladed
= @ Yoo
+
P oo
# dladel
= e st (01, 0, )
47 Mimiel

aaaaa

W Dusrgn (0,0, &)

Figure 4 Component tree Figure.5 Verification

Figure.6 Impeller product

Conclusion

Aim at the MIKRON UCP800 AC double pendulum five-axis machining center, the
computing formula of AC-axis angle and coordinate transformation have been derived in detail
in this paper. On this basis, the paper have proposed computing milling process of special
post-processor, achieved the algorithm of the rotary and tilting table five-axis simultaneous
machining center, completed conversion from NC code to CLSF. At the end, taking a whole
run-off impeller as the experimental subject to generate the hub processing hub CLSF, then
post-processing is finished by the software Star-Fpost, and the results of processing examples
shows that the post-processing software can meet the requirements of five-axis machining and

has broad prospects for promotion.
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fifsR— % NC 3EFF

1.5CERAIN T NC F27

N10 ;5 BN T

N20 ; Start of Program

N30 DEF REAL camtolerance

N40 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
N50 DEF REAL F CUTTING, F ENGAGE, F RETRACT
N60 ;

N70 G40 G17 G710 G94 G90 G60 G601 FNORM

N8O ;Start of Path

N90 _camtolerance=.06

N100 X HOME=0.0 'Y HOME=0.0 Z HOME=0.0

N110 B HOME=0 C HOME=0

N120;

N130 ;Operation : CAVITY MILL

N140 ;

N150 TRAFOOF

N160 SUPA GO Z= Z HOME DO

N170 SUPA GO0 X=X HOME Y=Y HOME B= B HOME C= C_ HOME DI
N180 ;First Tool

N190 T=1

N200 M6

N210 MSG("METHOD")

N220 TRAFOOF

N230 SUPA GO Z= Z HOME DO

N240 SUPA GO0 X=X HOME Y=Y HOME B= B HOME C= C_ HOME DI
N250 ;Initial Move

N260 G0 B0.0 C0.0

N270 COMPOF

N280 CYCLES32(0.01,_ ORI ROUGH,1)

N290 TRAFOOF

N300 G54

N310 G0 X-60.673 Y-15.Z210. S1500 D1 M3

N320 ;Approach Move

N330 72.01

N340 ;Engage Move

N350 G1 Z-.99 M8 F400.

N360 X-56.213

N370 G3 X-41.213 Y0.0 10.0 J15.

N380 ;Cutting

N390 G2 X-41.213 Y0.0 141.213 JO.0

N400 ;Retract Move
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N410 G3 X-47.648 Y12.314 1-15. J0.0
N420 G1 Z22.01

N430 ;Departure Move

N440 G0 Z10.

N450 X-60.673 Y-15.

N460 ;Approach Move

N470 21.02

N480 ;Engage Move

N490 G1 Z-1.98

N500 X-56.248

N510 G3 X-41.248 Y0.0 10.0 J15.
N520 ;Cutting

N530 G2 X-41.248 Y0.0 141.248 J0.0
N540 ;Retract Move

N550 G3 X-47.684 Y12.3151-15.J0.0
N560 G1 Z21.02

N570 ;Departure Move

N580 GO Z10.

N590 X-60.673 Y-15.

N600 ;Approach Move

N610 Z.03

N620 ;Engage Move

N630 G1 Z-2.97

N640 X-56.338

N650 G3 X-41.338 Y0.010.0 J15.
N660 ;Cutting

N670 G2 X-41.338 Y0.0 141.338 J0.0
N680 ;Retract Move

N690 G3 X-47.776 Y12.316 1-15. J0.0
N700 G1 Z.03

N710 ;Departure Move

N720 GO Z10.

N730 X-60.673 Y-15.

N740 ;Approach Move

N750 Z-.96

N3490 G2 X-10.264 Y45.217 146.364 J.003
N3500 X-31.818 Y-33.725110.266 J-45.217
N3510 X-46.369 Y0.0 131.812 J33.728
N3520 ;Retract Move

N3530 G3 X-52.936 Y12.404 I-15. J-.001
N3540 G1 Z-14.821
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N3550 ;Departure Move

N3560 GO Z10.

N3570 X-60.693 Y-14.92

N3580 ;Approach Move

N3590 Z-15.811

N3600 ;Engage Move

N3610 G1 Z-18.811

N3620 G3 X-47.242 Y0.0 I-1.549 J14.92
N3630 ;Cutting

N3640 G2 X-47.242 Y0.0 147.242 J0.0
N3650 ;Retract Move

N3660 G3 X-53.828 Y12.418 1-15. J0.0
N3670 G1 Z-15.811

N3680 ;Departure Move

N3690 GO Z10.

N3700 X-60.728 Y-14.777

N3710 ;Approach Move

N3720 Z-16.801

N3730 ;Engage Move

N3740 G1 Z-19.801

N3750 G3 X-48.308 Y0.0 I-2.58 J14.776
N3760 ;Cutting

N3770 G2 X-48.308 Y0.0 148.308 J0.0
N3780 ;Retract Move

N3790 G3 X-54.918 Y12.434 1-15. J0.0
N3800 G1 Z-16.801

N3810 ;Departure Move

N3820 GO Z10.

N3830 X-60.798 Y-14.487

N3840 ;Approach Move

N3850 Z-17.791

N3860 ;Engage Move

N3870 G1 Z-20.791

N3880 G3 X-49.687 Y0.0 1-3.889 J14.487
N3890 ;Cutting

N3900 G2 X-49.687 Y0.0 149.687 J0.0
N3910 ;Retract Move

N3920 G3 X-56.326 Y12.454 1-15. J0.0
N3930 G1 Z-17.791

N3940 ;Departure Move

N3950 GO Z10.

N3960 X-60.941 Y-13.872

N3970 ;Approach Move

N3980 Z-18.781
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N3990 ;Engage Move

N4000 G1 Z-21.781

N4010 G3 X-51.648 Y0.0 1-5.707 J13.872
N4020 ;Cutting

N4030 G2 X-51.648 Y0.0 I51.648 J0.0
N4040 ;Retract Move

N4050 G3 X-58.327 Y12.481 1-15. J0.0
N4060 G1 Z-18.781

N4070 ;Departure Move

N4080 GO Z10.

N4090 ;End of Path

N4100 SUPA GO Z= Z HOME DO
N4110 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N4120 CYCLES832()

N4130 M5

N4140 ;End of Program

N4150 TO

N4160 M6

N4170 M30
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2B I INCHE 7

N10 ;523N T

N20 ; Start of Program

N30 ;PART NAME  :C:\Users\lhx\Desktop\H 7220210422\ I\M-%¢ il T-\jg.prt
N40 ;DATE TIME  :Tue Apr 30 12:54:07 2021

N50;

N60 DEF REAL camtolerance

N70 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
N80 DEF REAL F CUTTING, F ENGAGE, F RETRACT

N9O ;

N100 G40 G17 G710 G94 G90 G60 G601 FNORM

N110 ;Start of Path

N120;

N130 ;TECHNOLOGY: METHOD

N140 ;TOOL NAME : UGT0203 004

N150 ;TOOL TYPE : Milling Tool-Ball Mill

N160 ;TOOL DIAMETER : 10.000000
N170 ;TOOL LENGTH : 70.000000
N180 ;TOOL CORNER RADIUS: 5.000000
N190;

N200 ;Intol :0.030000

N210 ;Outtol :0.030000

N220 ;Stock : 0.000000

N230 camtolerance=.06

N240 X HOME=0.0 'Y HOME=0.0 Z HOME=0.0

N250 B HOME=0 C HOME=0

N260 ;

N270 ;Operation : MULTI BLADE ROUGH

N280 ;

N290 TRAFOOF

N300 SUPA G0 Z= Z HOME DO

N310 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N320 ;First Tool

N330 T=2

N340 M6

N350 MSG("METHOD")

N360 TRAFOOF

N370 SUPA G0 Z= Z HOME DO

N380 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N390 ;Initial Move

N450 GO B58.88214 C36.2646

N400 CYCLES832(_camtolerance, ORI ROUGH,1)

N410 TRAORI
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N420 G54

N430 ORIWKS

N440 ORIAXES

N460 G0 X50.15359 Y11.4572 Z-20.30904 S2000 D1 M3
N470 ;Engage Move

N480 G1 X49.6231 Y11.20707 Z-20.72566 F200.

N490 X49.03238 Y11.15173 Z-21.13494

N500 X48.39629 Y11.23572 Z-21.46469

N510 X47.73588 Y11.41306 Z-21.69593

N520 X47.06791 Y11.65004 Z-21.83453

N530 X46.4023 Y11.92431 Z-21.89442

N540 X45.74392 Y12.22187 Z-21.88983

NS550 X45.09475 Y12.53407 Z-21.83272

N560 X44.45532 Y12.85548 Z-21.73254

N570 ;Cutting

N580 X44.20058 Y12.98584 Z-21.68472 B58.88196 C36.26454
N590 X43.83047 Y13.17297 Z-21.61549 B58.88167 C36.26449
N600 X43.45985 Y13.35616 Z-21.54626 B58.88139 C36.26445
N610 X43.08803 Y13.53754 Z-21.47703 B58.88109 C36.26443
N620 X42.71529 Y13.71631 Z-21.4078 B58.88079 C36.26444
N630 X42.3412 Y13.89365 Z-21.33857 B58.88048 C36.26446
N640 X41.96587 Y14.06926 Z-21.26934 B58.88015 C36.26451
N650 X41.62677 Y14.22641 Z-21.20704 B58.87986 C36.26457
N660 X41.28652 Y14.38249 Z-21.14473 B58.87957 C36.26465
N670 X40.94471 Y14.53847 Z-21.08243 B58.87928 C36.26475
N680 X40.60162 Y14.69359 Z-21.02012 B58.879 C36.26485
N690 X40.25691 Y14.8486 Z-20.95781 B58.87875 C36.26497
N700 X39.91063 Y15.00335 Z-20.8955 B58.87852 C36.2651

N460200 X34.48133 Y-23.17657 Z-277.84976 B49.62761
N460210 X34.54799 Y-23.43494 Z-27.85809 B49.60089
N460220 X34.61475 Y-23.69178 Z-27.86397 B49.57431
N460230 X34.68125 Y-23.94754 Z-27.86984 B49.54785
N460240 X34.7493 Y-24.19936 Z-27.87569 B49.52173
N460250 X34.81014 Y-24.4615 Z-27.88032 B49.49478
N460260 X34.86927 Y-24.72487 Z-27.88347 B49.46775
N460270 X34.92816 Y-24.98714 Z-27.88661 B49.44083
N460280 X34.98669 Y-25.24847 Z-277.88974 B49.41401
N460290 X35.04345 Y-25.51112 Z-27.89287 B49.3871
N460300 X35.0937 Y-25.78236 Z-27.89605 B49.35947
N460310 X35.1435 Y-26.05269 Z-27.89923 B49.33194
N460320 X35.19873 Y-26.35205 Z-27.90275 B49.30144
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N460330 X35.24589 Y-26.60853 Z-27.90577 B49.27532
N460340 X35.32651 Y-27.08389 Z-27.91134 B49.22703
N460350 X35.40179 Y-27.56245 7-27.91692 B49.17849
N460360 X35.47211 Y-28.04355 Z-27.92251 B49.12978
N460370 X35.53744 Y-28.52714 7-27.92811 B49.08089
N460380 X35.59774 Y-29.01318 Z-27.93372 B49.03181
N460390 X35.65298 Y-29.50163 Z-27.93933 B48.98256
N460400 X35.70313 Y-29.99242 7-27.94496 B48.93312
N460410 X35.74815 Y-30.48551 Z-27.9506 B48.8835
N460420 X35.78802 Y-30.98086 Z-27.95625 B48.83369
N460430 X35.82269 Y-31.4784 7-27.9619 B48.7837
N460440 X35.84969 Y-31.93259 Z-27.96705 B48.7381
N460450 X35.87235 Y-32.38852 Z-27.97221 B48.69234
N460460 X35.89066 Y-32.84614 Z-27.97738 B48.64642
N460470 X35.90459 Y-33.30544 7Z-27.98255 B48.60036
N460480 X35.9122 Y-33.67371 Z-27.98669 B48.56343
N460490 ;Retract Move

N460500 X36.01385 Y-35.02217 Z-28.00344

N460510 X36.13365 Y-35.68783 Z-28.01061

N460520 X36.31637 Y-36.33892 Z-28.01287

N460530 X36.58066 Y-36.96097 Z-28.00311

N460540 X36.94941 Y-37.52552 7-27.96669

N460550 X37.43865 Y-37.97981 Z-27.87421

N460560 X38.0212 Y-38.25089 Z-27.67614

N460570 X38.58712 Y-38.30038 Z-27.31856

N460580 ;End of Path

N460590 TRAFOOF

N460600 SUPA G0 Z= Z HOME D0

N460610 SUPA G0 X= X HOME Y=Y HOME B= B HOME C=_ C HOME D1
N460620 CYCLES832()

N460630 M5

N460640 ;End of Program

N460650 M30
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3.0 ARSI INCREF?

N10 ;M Frfgin L

N20 ; Start of Program

N30 ;PART NAME  :C:\Users\lhx\Desktop\H 7220210422\ I\M-%¢ il T-\jg.prt
N40 ;DATE TIME  :Tue Apr 30 14:16:10 2021

N50;

N60 DEF REAL camtolerance

N70 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
N80 DEF REAL F CUTTING, F ENGAGE, F RETRACT

N9O ;

N100 G40 G17 G710 G94 G90 G60 G601 FNORM

N110 ;Start of Path

N120;

N130 ;TECHNOLOGY: METHOD

N140 ;TOOL NAME : UGT0203 004

N150 ;TOOL TYPE : Milling Tool-Ball Mill

N160 ;TOOL DIAMETER : 10.000000
N170 ;TOOL LENGTH : 70.000000
N180 ;TOOL CORNER RADIUS: 5.000000
N190;

N200 ;Intol :0.030000

N210 ;Outtol :0.030000

N220 ;Stock : 0.000000

N230 camtolerance=.06

N240 X HOME=0.0 'Y HOME=0.0 Z HOME=0.0

N250 B HOME=0 C HOME=0

N260 ;

N270 ;Operation : BLADE FINISH

N280 ;

N290 TRAFOOF

N300 SUPA G0 Z= Z HOME DO

N310 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N320 ;First Tool

N330 T=2

N340 M6

N350 MSG("METHOD")

N360 TRAFOOF

N370 SUPA G0 Z= Z HOME DO

N380 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N390 ;Initial Move

N450 G0 B59.18624 C11.03375

N400 CYCLES832(_camtolerance, ORI ROUGH,1)

N410 TRAORI

52



JREE R N RS 2021 AR B it

N420 G54

N430 ORIWKS

N440 ORIAXES

N460 GO X54.13516 Y-.31289 Z-15.03633 S2500 D1 M3
N470 ;Engage Move

N480 G1 X52.29363 Y-.65697 Z-16.30836 F250.
N490 X51.4117 Y-.83672 Z-16.99596

N500 X48.86511 Y-1.60639 Z-19.10502

N510 X48.0487 Y-2.01017 Z-19.77757

N520 X47.2619 Y-2.54083 Z-20.39393

N530 X46.53464 Y-3.24156 Z-20.90162

N540 X45.92544 Y-4.13587 2-21.22225

N550 X45.49918 Y-5.1782 Z-21.29325

N560 ;Cutting

N570 X45.47319 Y-5.26489 Z-21.28881 C11.03388
N580 X45.43442 Y-5.37436 Z2-21.28182 C11.03405
N590 X45.43136 Y-5.38232 Z-21.28126 C11.03406
N600 X45.3882 Y-5.48607 Z-21.27313 C11.03423
N610 X45.37524 Y-5.51471 Z-21.27065 C11.03427
N620 X45.31002 Y-5.64265 Z-21.25782 C11.03449
N630 X45.23709 Y-5.76616 Z2-21.24312 C11.0347
N640 X45.15579 Y-5.88405 Z-21.22632 C11.03491
N650 X45.06702 Y-5.99612 Z2-21.20765 C11.03512
N660 X44.97051 Y-6.10121 Z-21.187 C11.03533
N670 X44.86788 Y-6.19997 Z2-21.16476 C11.03555
N680 X44.75916 Y-6.29159 Z-21.14092 C11.03576
N690 X44.64393 Y-6.3744 Z-21.11532 C11.03597
N700 X44.52388 Y-6.44955 Z-21.08838 C11.03618
N710 X44.39904 Y-6.51584 Z-21.06007 C11.03639
N720 X44.26989 Y-6.57267 Z-21.03047 C11.03661
N730 X44.13742 Y-6.62057 Z-20.99985 C11.03682
N740 X44.00222 Y-6.65947 Z-20.96832 C11.03703
N750 X43.86458 Y-6.68753 Z-20.9359 C11.03724
N760 X43.72552 Y-6.7063 Z-20.90287 C11.03745
N770 X43.58559 Y-6.71503 Z-20.86933 C11.03767
N780 X43.44548 Y-6.71339 Z-20.83545 C11.03788
N790 X43.30584 Y-6.7023 Z-20.8014 C11.03809
N800 X43.1675 Y-6.68034 Z-20.76733 C11.0383
N810 X43.03084 Y-6.6494 Z-20.73341 C11.03851
N820 X42.89698 Y-6.60776 Z2-20.69984 C11.03873
N830 X42.7661 Y-6.5572 Z-20.66674 C11.03894
N840 X42.63908 Y-6.49727 Z-20.6343 C11.03915
N850 X42.51668 Y-6.428 Z-20.60271 C11.03936
N860 X42.40104 Y-6.34809 Z-20.57115 C11.03957
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N870 X42.29303 Y-6.258 Z-20.53961 C11.03978
N880 X42.19199 Y-6.15961 Z-20.5097 C11.04
N890 X42.0975 Y-6.05452 Z-20.48137 C11.04021
N900 X42.00937 Y-5.94363 Z-20.45462 C11.04042
N910 X41.92904 Y-5.82653 Z-20.42982 C11.04063
N920 X41.8552 Y-5.70539 Z-20.40403 C11.04084
N930 X41.78214 Y-5.58379 Z-20.37827 C11.04106
N940 X41.70899 Y-5.46222 7-20.35258 C11.04127
N950 X41.63578 Y-5.34067 Z-20.32695 C11.04148
N960 X41.56 Y-5.22084 Z-20.30068 C11.04169
N970 X41.4831 Y-5.10177 Z-20.27418 C11.0419
N980 X41.408 Y-4.98154 Z-20.24784 C11.04212
N990 X41.33615 Y-4.8598 Z-20.21944 C11.04233
N1000 X41.26533 Y-4.73736 Z-20.19148 C11.04254
N1010 X41.19317 Y-4.6158 Z-20.16319 C11.04275
N1020 X41.11731 Y-4.49677 Z-20.13379 C11.04296
N1030 X41.04158 Y-4.37762 Z-20.10453 C11.04318
N1040 X40.97407 Y-4.25405 Z-20.07345 C11.04339
N1050 X40.90712 Y-4.13013 Z-20.0425 C11.0436
N1060 X40.8294 Y-3.99392 Z-20.00696 C11.04384
N1070 X40.76724 Y-3.88847 Z-19.97874 C11.04402
N1080 X40.68004 Y-3.74107 Z-19.93932 C11.04428
N1090 X40.5851 Y-3.57766 Z-19.89077 C11.04457
N1100 X40.49072 Y-3.41396 Z-19.84232 C11.04485

N1230400 X35.36567 Y-25.28858 Z-29.66215 B36.43518 C328.34555
N1230410 X35.3992 Y-25.44607 Z-29.66955 B36.30761 C328.22239
N1230420 X35.43264 Y-25.60366 Z-29.67694 B36.18001 C328.0992
N1230430 X35.46691 Y-25.7611 Z-29.68432 B36.05248 C327.97608
N1230440 X35.50083 Y-25.91869 Z-29.69167 B35.9249 C327.85291
N1230450 X35.53433 Y-26.0764 Z-29.69901 B35.79732 C327.72974
N1230460 X35.56343 Y-26.23465 Z-29.7063 B35.66979 C327.60663
N1230470 X35.59128 Y-26.39317 Z-29.71357 B35.54219 C327.48344
N1230480 X35.61873 Y-26.55174 Z-29.72081 B35.41464 C327.3603
N1230490 X35.64619 Y-26.71034 Z-29.72804 B35.28708 C327.23715
N1230500 X35.67347 Y-26.86909 Z-29.73525 B35.15947 C327.11396
N1230510 X35.701 Y-27.02775 Z-29.74245 B35.03194 C326.99084
N1230520 X35.72781 Y-27.18659 Z-29.74962 B34.90437 C326.86768
N1230530 X35.75384 Y-27.34558 Z-29.75677 B34.77677 C326.7445
N1230540 X35.77593 Y-27.50485 Z-29.76388 B34.64925 C326.62138
N1230550 X35.79709 Y-27.66433 Z-29.77096 B34.52165 C326.4982
N1230560 X35.81827 Y-27.8238 Z-29.77803 B34.3941 C326.37506
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N1230570 X35.83942 Y-27.98332 Z-29.78508 B34.26654 C326.25191
N1230580 X35.8604 Y-28.14297 Z-29.79211 B34.13893 C326.12871
N1230590 X35.88129 Y-28.30256 Z-29.79912 B34.0114 C326.0056
N1230600 X35.90094 Y-28.46234 Z-29.80611 B33.88382 (C325.88243
N1230610 X35.91859 Y-28.62225 Z-29.81306 B33.75625 C325.75928
N1230620 X35.93443 Y-28.78225 Z-29.81999 B33.62871 C325.63614
N1230630 X35.94911 Y-28.94242 7-29.8269 B33.50109 C325.51293
N1230640 X35.96416 Y-29.10249 Z-29.83378 B33.37357 C325.38983
N1230650 X35.97897 Y-29.26271 Z-29.84065 B33.24598 C325.26666
N1230660 X35.99383 Y-29.42295 Z-29.8475 B33.11841 C325.1435
N1230670 X36.00796 Y-29.58323 Z-29.85432 B32.99086 C325.02036
N1230680 X36.02145 Y-29.74366 Z2-29.86113 B32.86324 C324.89716
N1230690 X36.03079 Y-29.90401 Z-29.86789 B32.73573 C324.77405
N1230700 X36.03969 Y-30.06451 Z-29.87463 B32.60814 C324.65087
N1230710 X36.04838 Y-30.225 Z-29.88135 B32.48058 C324.52773
N1230720 X36.05703 Y-30.38555 Z-29.88806 B32.35302 C324.40458
N1230730 X36.06556 Y-30.5462 Z-29.89474 B32.22542 C324.28139
N1230740 X36.07413 Y-30.70687 Z-29.90141 B32.09783 C324.15822
N1230750 X36.0824 Y-30.86756 Z-29.90805 B31.97027 C324.03507
N1230760 X36.08777 Y-31.02821 Z-29.91466 B31.84271 C323.91192
N1230770 X36.09145 Y-31.18886 2-29.92124 B31.71514 C323.78877
N1230780 X36.09508 Y-31.34957 Z-29.9278 B31.58757 C323.6656
N1230790 X36.09875 Y-31.5103 Z-29.93435 B31.46001 C323.54245
N1230800 X36.10163 Y-31.67104 Z-29.94086 B31.33244 C323.4193
N1230810 X36.1009 Y-31.83161 Z-29.94734 B31.20488 C323.29615
N1230820 X36.09534 Y-31.99181 Z-29.95378 B31.07731 C323.173
N1230830 X36.08475 Y-32.15144 Z-29.96016 B30.94975 C323.04984
N1230840 X36.06911 Y-32.31035 Z-29.96649 B30.82219 C322.9267
N1230850 X36.04872 Y-32.46843 Z-29.97278 B30.69463 C322.80355
N1230860 X36.02361 Y-32.62555 Z-29.97901 B30.56707 C322.6804
N1230870 X35.99387 Y-32.78157 Z-29.9852 B30.4395 C322.55725
N1230880 X35.9595 Y-32.93636 Z-29.99133 B30.31193 C322.43409
N1230890 X35.92025 Y-33.08965 Z-29.99742 B30.18437 C322.31094
N1230900 X35.8766 Y-33.24147 Z-30.00345 B30.05681 C322.18779
N1230910 X35.8283 Y-33.39157 Z-30.00943 B29.92925 C322.06464
N1230920 X35.77588 Y-33.54001 Z-30.01536 B29.80168 C321.94149
N1230930 X35.71861 Y-33.68631 Z-30.02124 B29.67413 C321.81834
N1230940 X35.65749 Y-33.83079 Z-30.02707 B29.54656 C321.69519
N1230950 X35.59196 Y-33.973 Z-30.03285 B29.41899 C321.57204
N1230960 X35.52221 Y-34.11288 Z-30.03857 B29.29143 C321.44889
N1230970 X35.44835 Y-34.25032 Z-30.04424 B29.16387 C321.32574
N1230980 X35.37072 Y-34.38539 Z-30.04987 B29.03631 C321.20259
N1230990 X35.28903 Y-34.51772 Z-30.05543 B28.90874 C321.07944
N1231000 X35.20355 Y-34.64733 Z-30.06095 B28.78118 C320.95628
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N1231010 X35.1143 Y-34.77405 Z-30.06641 B28.65362 C320.83313
N1231020 X35.02145 Y-34.89786 Z-30.07182 B28.52605 C320.70998
N1231030 X34.925 Y-35.01854 Z-30.07718 B28.39849 C320.58683
N1231040 X34.8251 Y-35.13607 Z-30.08249 B28.27093 C320.46368
N1231050 X34.72182 Y-35.2503 Z-30.08774 B28.14336 C320.34053
N1231060 X34.61527 Y-35.36117 Z-30.09294 B28.0158 C320.21738
N1231070 X34.5085 Y-35.47164 Z-30.09811 B27.88836 C320.09434
N1231080 X34.40899 Y-35.58977 Z-30.10335 B27.76079 C319.97119
N1231090 X34.30627 Y-35.7048 Z-30.10853 B27.63323 C319.84804
N1231100 X34.20039 Y-35.81662 Z-30.11366 B27.50566 C319.72489
N1231110 X34.0915 Y-35.92518 Z-30.11875 B27.3781 C319.60173
N1231120 X33.97965 Y-36.03037 Z-30.12378 B27.25054 C319.47858
N1231130 X33.86495 Y-36.13211 Z-30.12876 B27.12297 C319.35543
N1231140 ;Retract Move

N1231150 X33.13114 Y-36.98802 Z-30.13173

N1231160 X32.6717 Y-38.0139 Z-30.04908

N1231170 X32.5 Y-39.11405 Z-29.86707

N1231180 X32.56216 Y-40.20628 Z-29.58635

N1231190 X32.79179 Y-41.24653 Z-29.20918

N1231200 X33.13583 Y-42.21224 7-28.73304

N1231210 X33.55401 Y-43.08578 Z-28.15017

N1231220 X34.01169 Y-43.84547 7Z-27.44976

N1231230 X34.47309 Y-44.46156 Z-26.62283

N1231240 X34.89743 Y-44.89837 Z-25.67187

N1231250 ;End of Path

N1231260 TRAFOOF

N1231270 SUPA GO Z= Z HOME DO

N1231280 SUPA GO X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N1231290 CYCLES32()

N1231300 M5

N1231310 ;End of Program

N1231320 M30
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4 FCEE I INCEE Y

N10 ;FE B I T

N20 ; Start of Program

N30 ;PART NAME  :C:\Users\lhx\Desktop\H 7220210422\ I\M-%¢ il T-\jg.prt
N40 ;DATE TIME  :Tue Apr 30 12:57:04 2021

N50;

N60 DEF REAL camtolerance

N70 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
N80 DEF REAL F CUTTING, F ENGAGE, F RETRACT

N9O ;

N100 G40 G17 G710 G94 G90 G60 G601 FNORM

N110 ;Start of Path

N120;

N130 ;TECHNOLOGY: METHOD

N140 ;TOOL NAME : UGT0203 004

N150 ;TOOL TYPE : Milling Tool-Ball Mill

N160 ;TOOL DIAMETER : 10.000000
N170 ;TOOL LENGTH : 70.000000
N180 ;TOOL CORNER RADIUS: 5.000000
N190;

N200 ;Intol :0.030000

N210 ;Outtol :0.030000

N220 ;Stock : 0.000000

N230 camtolerance=.06

N240 X HOME=0.0 'Y HOME=0.0 Z HOME=0.0

N250 B HOME=0 C HOME=0

N260 ;

N270 ;Operation : HUB_FINISH

N280 ;

N290 TRAFOOF

N300 SUPA G0 Z= Z HOME DO

N310 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N320 ;First Tool

N330 T=2

N340 M6

N350 MSG("METHOD")

N360 TRAFOOF

N370 SUPA G0 Z= Z HOME DO

N380 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N390 ;Initial Move

N450 G0 B39.14078 C37.93877

N400 CYCLES832(_camtolerance, ORI ROUGH,1)

N410 TRAORI

57



JREE R N RS 2021 AR B it

N420 G54

N430 ORIWKS

N440 ORIAXES

N460 G0 X54.22991 Y-6.11454 Z-28.78437 S2500 D1 M3
N470 ;Engage Move

N480 G1 X53.77135 Y-6.35262 Z-29.21033 F250.

N490 X53.15057 Y-6.44921 Z-29.44728

NS500 X52.49166 Y-6.36292 Z-29.55669

N510 X51.85927 Y-6.13165 Z-29.59891

N520 X51.2708 Y-5.80065 Z-29.60845

N530 X50.72571 Y-5.40174 Z-29.60241

N540 X50.21886 Y-4.95519 Z-29.58926

NS550 X49.74481 Y-4.47397 Z2-29.57331

N560 X49.29879 Y-3.96662 Z-29.55688

N570 ;Cutting

N580 X49.1811 Y-3.82587 Z-29.55249 B39.20455 C37.96295
N590 X49.06301 Y-3.68576 Z2-29.54809 B39.26823 C37.9871
N600 X48.94454 Y-3.54627 Z-29.54369 B39.33183 C38.01123
N610 X48.82568 Y-3.40743 Z-29.5393 B39.39534 C38.03531
N620 X48.70644 Y-3.26922 7-29.5349 B39.45877 C38.05937
N630 X48.58681 Y-3.13164 Z2-29.53051 B39.52212 C38.08339
N640 X48.4668 Y-2.9947 Z-29.52611 B39.58538 C38.10738
N650 X48.34642 Y-2.85841 Z-29.52171 B39.64855 C38.13134
N660 X48.22566 Y-2.72275 72-29.51732 B39.71164 C38.15527
N670 X48.10453 Y-2.58773 Z2-29.51292 B39.77464 C38.17917
N680 X47.98303 Y-2.45336 Z-29.50852 B39.83756 C38.20303
N690 X47.86117 Y-2.31963 Z-29.50413 B39.9004 C38.22686
N700 X47.73894 Y-2.18654 Z-29.49973 B39.96315 C38.25066
N710 X47.61635 Y-2.0541 Z-29.49534 B40.02582 C38.27443
N720 X47.4934 Y-1.92231 Z-29.49094 B40.0884 C38.29816
N730 X47.37009 Y-1.79116 Z-29.48655 B40.1509 C38.32187
N740 X47.24644 Y-1.66066 Z2-29.48215 B40.21332 C38.34554
N750 X47.12243 Y-1.53081 Z-29.47776 B40.27565 C38.36918
N760 X46.99807 Y-1.40161 Z-29.47336 B40.3379 C38.39279
N770 X46.87337 Y-1.27307 Z-29.46897 B40.40006 C38.41636
N780 X46.74832 Y-1.14517 Z-29.46457 B40.46214 C38.43991
N790 X46.62294 Y-1.01793 Z-29.46018 B40.52414 C38.46342
N800 X46.49721 Y-.89134 Z-29.45578 B40.58605 C38.4869
N810 X46.37115 Y-.7654 Z-29.45139 B40.64788 C38.51035
N820 X46.24476 Y-.64013 Z-29.447 B40.70963 C38.53377
N830 X46.11804 Y-.51551 Z-29.4426 B40.77129 C38.55716
N840 X45.99099 Y-.39154 Z-29.43821 B40.83288 C38.58052
N850 X45.86362 Y-.26824 Z-29.43382 B40.89437 C38.60384
N860 X45.73593 Y-.14559 Z-29.42943 B40.95579 C38.62713
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N870 X45.60792 Y-.0236 Z-29.42504 B41.01712 C38.65039
N880 X45.47959 Y.09772 Z-29.42064 B41.07837 C38.67362
N890 X45.35094 Y.21839 Z-29.41625 B41.13954 C38.69682
N900 X45.22199 Y.33839 Z-29.41186 B41.20063 C38.71999
N910 X45.09273 Y.45772 2-29.40747 B41.26163 C38.74313
N920 X44.96316 Y.5764 Z-29.40308 B41.32255 C38.76623
N930 X44.83329 Y.6944 Z-29.3987 B41.38339 C38.7893
N940 X44.70311 Y.81175 Z-29.39431 B41.44415 C38.81235
N950 X44.57264 Y.92842 7-29.38992 B41.50482 C38.83536

N809400 X17.68783 Y8.83946 Z-.73917 B53.42755 C359.95231
N809410 X17.61034 Y8.88987 Z-.55088 B53.61097 C359.96655
N809420 X17.53278 Y8.93994 Z-.36256 B53.79435 C359.98079
N809430 X17.45515 Y8.98966 Z-.17422 B53.97767 C359.99503
N809440 X17.37746 Y9.03904 Z.01415 B54.16095 C.00926
N809450 X17.29972 Y9.08808 Z.20254 B54.34418 C.02349
N809460 X17.22191 Y9.13677 Z.39097 B54.52736 C.03771
N809470 X17.14405 Y9.18512 Z.57942 B54.71049 C.05193
N809480 X17.1051 Y9.20917 Z.67365 B54.80204 C.05904
N809490 ;Retract Move

N809500 X16.61351 Y9.47722 Z1.99675

N809510 X16.41061 Y9.55634 Z2.68154

N809520 X16.25025 Y9.58977 Z3.3811

N809530 X16.14934 Y9.56976 Z4.09199

N809540 X16.13333 Y9.49014 Z4.80535

N809550 X16.23969 Y9.35349 Z5.50148

N809560 X16.51813 Y9.1905 Z6.14071

N809570 X17.00747 Y9.09941 Z6.65128

N809580 ;Departure Move

N809590 GO X49.15889 Y9.13254 729.32991

N809600 ;End of Path

N809610 TRAFOOF

N809620 SUPA GO Z= Z HOME D0

N809630 SUPA GO X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N809640 CYCLES32()

N809650 M5

N809660 ;End of Program

N809670 M30
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5.4 A AR (B [EINCRE P

N10 ;P AR 2] |5

N20 ; Start of Program

N30 ;PART NAME  :C:\Users\lhx\Desktop\H 7220210422\ I\M-%¢ il T-\jg.prt
N40 ;DATE TIME  :Tue Apr 30 14:24:35 2021

N50;

N60 DEF REAL camtolerance

N70 DEF REAL X HOME, Y HOME, Z HOME, B HOME, C HOME
N80 DEF REAL F CUTTING, F ENGAGE, F RETRACT

N9O ;

N100 G40 G17 G710 G94 G90 G60 G601 FNORM

N110 ;Start of Path

N120;

N130 ;TECHNOLOGY: METHOD

N140 ;TOOL NAME : UGT0203 059

N150 ;TOOL TYPE : Milling Tool-Ball Mill

N160 ;TOOL DIAMETER :4.000000
N170 ;TOOL LENGTH :27.000000
N180 ;TOOL CORNER RADIUS: 2.000000
N190;

N200 ;Intol :0.030000

N210 ;Outtol :0.030000

N220 ;Stock : 0.000000

N230 camtolerance=.06

N240 X HOME=0.0 'Y HOME=0.0 Z HOME=0.0

N250 B HOME=0 C HOME=0

N260 ;

N270 ;Operation : BLEND FINISH

N280 ;

N290 TRAFOOF

N300 SUPA G0 Z= Z HOME DO

N310 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N320 ;First Tool

N330 T=3

N340 M6

N350 MSG("METHOD")

N360 TRAFOOF

N370 SUPA G0 Z= Z HOME DO

N380 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N390 ;Initial Move

N450 G0 B22.70389 C.46477

N400 CYCLES832(_camtolerance, ORI ROUGH,1)

N410 TRAORI
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N420 G54

N430 ORIWKS

N440 ORIAXES

N460 G0 X50.85892 Y-4.42575 Z-26.09402 S4000 D1 M3
N470 ;Engage Move

N480 G1 X50.64752 Y-4.42033 Z-26.48595 F100.

N490 X50.36938 Y-4.40841 Z-26.83381

N500 X50.04207 Y-4.40115 Z-27.13623

N510 X49.68015 Y-4.40991 Z-27.39635

N520 X49.2952 Y-4.44717 Z-27.61802

N530 X48.89838 Y-4.5285 Z-27.80385

N540 X48.50532 Y-4.67456 2-27.95387

NS550 X48.14405 Y-4.90899 Z-28.06481

N560 X47.85802 Y-5.24197 Z-28.13256

N570 X47.68101 Y-5.64873 Z-28.1602

N580 ;Cutting

N590 X47.63934 Y-5.79635 Z-28.16408 B22.39655 C.19051
N600 X47.58681 Y-5.94002 Z-28.1677 B22.09863 C359.92337

N443700 X35.87749 Y-32.59324 Z-30.25896 B37.07823 C331.42713
N443710 X35.76557 Y-32.73814 Z-30.26078 B36.99569 C331.37599
N443720 X35.65826 Y-32.88658 Z-30.26265 B36.91315 C331.32484
N443730 X35.55481 Y-33.0378 Z-30.26456 B36.8306 C331.27369
N443740 X35.45591 Y-33.19212 Z-30.26651 B36.74806 C331.22255
N443750 X35.36029 Y-33.34856 Z-30.26848 B36.66551 C331.1714
N443760 X35.26782 Y-33.50694 Z-30.27049 B36.58296 C331.12025
N443770 X35.17835 Y-33.66709 Z-30.27252 B36.50042 C331.06911
N443780 X35.091 Y-33.82845 Z-30.27457 B36.41787 C331.01796
N443790 X35.00632 Y-33.99126 Z-30.27665 B36.33533 C330.96681
N443800 X34.92313 Y-34.15488 Z-30.27874 B36.25278 C330.91566
N443810 X34.84003 Y-34.31853 Z-30.28083 B36.17024 C330.86452
N443820 X34.75585 Y-34.48107 Z-30.2829 B36.08791 C330.81351
N443830 X34.66786 Y-34.64268 Z-30.28496 B36.00514 C330.76222
N443840 X34.57704 Y-34.79877 Z-30.28695 B35.92387 C330.71187
N443850 X34.47706 Y-34.95581 Z-30.28895 B35.84005 C330.65993
N443860 X34.37036 Y-35.10795 Z-30.29089 B35.75635 C330.60807
N443870 X34.25977 Y-35.25067 Z-30.29271 B35.67497 C330.55765
N443880 X34.13899 Y-35.39128 Z-30.29451 B35.59138 C330.50585
N443890 X34.01453 Y-35.52216 Z-30.2962 B35.50989 C330.45536
N443900 X33.88189 Y-35.64799 Z-30.29784 B35.42735 C330.40422
N443910 X33.74289 Y-35.76662 Z-30.29942 B35.34481 C330.35307
N443920 X33.598 Y-35.87782 Z-30.30093 B35.26227 C330.30193
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N443930 X33.47398 Y-36.01073 Z-30.30265 B35.18026 C330.25112
N443940 X33.35265 Y-36.14767 Z-30.30441 B35.09775 C330.19999
N443950 X33.22499 Y-36.27879 Z-30.30612 B35.01518 C330.14883
N443960 X33.0914 Y-36.40363 Z-30.30776 B34.93264 C330.09769
N443970 X32.9521 Y-36.52192 7-30.30935 B34.8501 C330.04654
N443980 X32.80407 Y-36.63613 Z-30.3109 B34.76562 C329.9942
N443990 X32.72614 Y-36.6918 Z-30.31167 B34.72233 C329.96738
N444000 ;Retract Move

N444010 X32.40294 Y-36.99904 7-30.30192

N444020 X32.18936 Y-37.38779 Z-30.25828

N444030 X32.10108 Y-37.81735 Z-30.17601

N444040 X32.11844 Y-38.24769 Z-30.05713

N444050 X32.21259 Y-38.65717 Z-29.90419

N444060 X32.36081 Y-39.03557 Z-29.71736

N444070 X32.54707 Y-39.37586 Z-29.49466

N444080 X32.75893 Y-39.67005 Z-29.23272

N444090 X32.98456 Y-39.90739 Z-28.92827

N444100 X33.21039 Y-40.07461 Z-28.58068

N444110 ;End of Path

N444120 TRAFOOF

N444130 SUPA G0 Z= Z HOME DO

N444140 SUPA G0 X= X HOME Y=Y HOME B= B HOME C= C HOME D1
N444150 CYCLES832()

N444160 M5

N444170 ;End of Program

N444180 M30
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