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%_N_RAISED_BOSS_MPF

NOO5 MSG ("Traverse axes to tool change location")
NO10 STARTO01:SUPA GO G70 z0 DO

NO15 SUPA X0 YO

JREE KKK KA KKK KA KKK R AT QO] Change * + %k ko k ko &k ok &k ok x
N025 T1 M6 ;d = 3 inch face cutter

NO30 MSG () ;Clears the message from block NO20

NO35 MSG ("Face milling 7Z=0 workpiece surface")

N040 GO G54 X-2 Y.6 S800 M3 M8



N045 Z1 D1

NO50 G1 Z0 F50

NO55 X8 F25

NO60 GO Y¥Y3.5

NO65 Gl X-2

NO70 SUPA GO Z0 DO M5 M9

jRERK KKK KKK KKK KKK KA XT QO] ChAngE R * & %k % &k ok ok ok ok ok ok &k ok ok
NO75 T2 M6 ;d = 1 inch facing tool

MSG ("Side machining")

NO80 GO X-1 Y.25 S1200 M3 M8

N085 Z1 D1

N090 G1 Z-.5 F50

N095 G42 X.5 F30

N100 X5.5 RNDM=-.375 ;Modal rounding. Radius=0.375
N105 ¥3.625

N110 X.5

N115 Y.25

N120 X=IC(.375) RNDM=0 ;Needed for edge rounding
N125 G40 GO Y-1 M5 M9 ;Rapid traverse to initial setting
N130 z1

N135 X-1 YO

N140 Z-.25

| KX KKK KKK KKKk KX XX KKK XContinue to use 1-inch
A L1 %% %Kk %k ok &k ok x k ok k kK

MSG ("Side Cut Top Boss")

N145 GOl G41 X1 Y2

N150 G2 X1.5476 Y3.375 CR=2

N155 G3 X4.4524 CR=3

N160 G2 Y.625 CR=2

N165 G3 X1.5476 CR=3

N170 G2 X1 Y2 CR=2

N175 GO G40 XO

N180 SUPA GO Z0O DO M5 M9 ;Z approaches tool change position
N185 SUPA X0 YO ;X and Y to tool change position



’-********************Tool change********************

N190 T3 M6 ;27/64 drill

MSG ("Drill 3 holes")

N195 GO X1.75 Y2 S1500 M3 M8
N200 z1 D1

N205 MCALL CYCLE81 (1,0,.1,-.5,)
N207 X1.75 ;Drill first hole

;Drill second hole

;Approach first drill hole

N215 X4.25 ;Drill third hole
N220 MCALL
N221 SUPA Zz0 DO M5 M9 ;zDeerloe te modal <call.
traverses to ;machine
N225 SUPA X0 YO
MSG ()
N230 M30 ;End of program
.
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%_N_1001_MPF

N5 GO G53 X280 z380 DO ;Start point

N10 TRANS X0 Z250 ;Zero offset

N15 LIMS=4000 ;Speed limitation (G96)

N20 G96 S250 M3 ;Select constant cutting speed

N25 G90 T1 D1 M8 ;Select tool and offset

N30 GO G42 X-1.5 z1 ;Activate tool with tool radius
compensation

N35 G1 X0 Z0 F0.25

N40 G3 X16 7Z-4 I0 K-10 ;Rotate radius 10

N45 Gl 7Z-12

N50 G2 X22 7Z-15 CR=3 ;Rotate radius 3

N55 Gl X24

N6O G3 X30 7z-18 I0 K-3 ;Rotate radius 3

N65 Gl Z-20

N70 X35 zZ-40

N75 z-57

N80 G2 X41 7Z-60 CR=3 ;Rotate radius 3

N85 Gl X46

N90 X52 Z-63

N95 GO G40 G97 X100 2Z50 M9 ;tDoeosle 1lcehcatn gteo ollo
craatdiiouns compensation and approach

N100 T2 D2 ;Call up tool and select offset

N105 G96 S210 M3 ;Select constant cutting speed

N110 GO G42 X50 2Zz-60 M8 ;Activate tool with tool radius
compensation

N115 G1 Zz-70 FO0.12 ;Rotate diameter 50

N120 G2 X50 Z-80 I6.245 K-5 ;Rotate radius 8

N125 GO G40 X100 zZ50 M9 ;cRoemtpreancsta ttiooonl and deselect
tool radius

N130 GO G53 X280 Z380 DO M5 ;Move to tool change location

N135 M30 ;Program end



Leile 3 L &) a1 58
(Modal)_JlagSiasa b Sl sleila s
S 2l e s S 580l sal o )8 gl s Ly AS (e L alilea a0 Jlad Sl g 48 lgile b
GO1 e b 2iile st Gla s Ol SE 4y 3k ¢ OF D) axp dashad 50 O 03 sy Jlad (6l adly Jlad e Ly Sl
(Non Modal) Jlagdiasa 2 L laly U sleile b
aile 20 58 41 58 2y o sl g3 gaxg b gl 3 aile Jlnd g o 5 ats Jlaly Gl sd Sply ja Jadd aS ol i
G90 e p
o5 8 aa (sleila b
Loy K ja 5l S o 50 5 2US e (gaiin o5 8 S 2 25l adldie )50 L L)) 52 4S ) ledle 8 Y sera
Jia cadload (gaiminm o 5,8 (S0 ;S j5me (550 5 b GleiS sa ol Mo 230 Jlad 21l e o A S
Ol 4 Lt 5 8 (oo (il iy 25 28 533 (5.5 500 S 4y HalB (e e 283 o0 aladl ol S ja 4S (5 g
o€ il 1€ (5 € s Lgila 8 JAIAT 31 o1 31 g SUlal Ly Ay (it s Al 4 a5 dcali g 48 o (s
G94,G95 sx y 5G90,G91
oy b oSls olgila i
il 25138 2ame iy iy Gl g dpde Jlad JSa A sk 4y (e (g jlailel 5 L 48 lagSia A st el b
G90 Ol _s
2otk 2is e JSG o JES ladali 2 4S (ledle i L ) g S a0
D5 e 4 523 a6 512503 1 2 48 258 4K illee 431G libee L el il st ()
e s LS G 1 S e clilee
Osta Gl e () 5 230 G lales (o) s on 55 B3 48 3 550 43K Tllee 43 M lilee e ) s
29 e Jlxd WS Ly 4S
IR AT ¢ (g 5y () g3 Sy 2ila 3 g e ool Al (sl el by b Gt 6 e 1 (SeS S s
s ) el
dakad il s e
A 53 5y (g8 Cuar) Sl eagiioe 2l 534S (gladad by (] o 58 4l 51 J
S Aadlae o ga 1 o s 5 A (g 58 Al gy ) U8 Al G g 4l 1A ]
R e Al s 55 Al ) S Gl a5 4l t g Aali 2
el CNC Ll Ol J S s g ) gy oad o g1 4wl p e Sal 4l yy 0 S a3yl 3
WS gl peal A 58 CNC Ll n! Cpdile U apled (adiie jlS4adal 4y i | ) Sliaife lase a4
CNC 4l S b i ) i 4s 58 8 s e
o2 4 8 Hlai 53 IS dal e 4r 4n 58 b g Suile 5l 3 ) 50 ¢ shaas (6 HIBADle 5 IS dakd 4 4alllas v/
S dakad (6 IS Jal e dalldan 5 g il s 50 IS daddd i (i v/
S Aile 3l i jS dadad by g ladad A o g0 o) (et v



Oile (g5 S dadal Giun o pai by 5 g il S dallas v/
W ) sae ES a0 31l 5 f Qadi Al o sai b ) Sl g da 51 L IS dadal (g IS Sl sy 0 v
el o gl et Balal 53 sm sa (o JSadle ) ) 5 b S ) 1 V7
650 Ol s daial 0 (o Gl ju g a Y Claula ol v/
Onile 5y S daki ) finl o paidgdn gl S dalad jiia Lldi (el v/
CNC 4wl S (il 53 Jal e
o et 5ol s |
L@j;)“d)mguﬁQHﬂPLusduﬁ\d)uum@qamwpﬁu&méuﬁoﬁﬂ
sl sl
4y e 583
i gy el g
CNC ol 43 aaliyy 53 S a5 0
S Ol ) gl 4S 3 siee 3 ) 5 (bl J S 4y il (6lgT ) s 43 Al
b Ra )8 ol 35 g0 iy JIAR) s )58 g22e S (gleindle Gy slellu 53 1Al sm Jlg v
38 Ll ol phal 3 ) e 53 pald Al g (g L) s S 5 sl (S S S g () < 3
O Sa 58 Al g 258 Gadle Lo 55 () ga ) 55 3 LA ) g (S 5 s ol il & ey il ioe Sla
2,128 (63 3 S i o 5 9 pal ladl s )53 305 Gl diday L 53500 e i Jsha b s SG 4y
- W (5l |

=
I Peg

S e
S

0 |- oty iy
Fa -

0]

g

? | golul clasaly
2

}__..‘"I_. e 3 it ad
At Al erdge

5

4

Tl e Catdye
X — i iy

100 Slulas goyles
E— d:h-'-'-il



Lol gk Ay 4] NS e b yid asaliie (S B ALY 3 1 e Ual (S s S ) 58 aiile S S
Lo Ll Any ms s 9 W Ul LSy adaila i jda 3 g8 e oaldiad 30 caadd (6 51 saalS (lgiSwn ) )

sl ﬁA:\ Ol ey

s 4 4ali g (g JSndle sdbs Jal je 3 1(ALEIS oy 51 4l ) ud Qi pads W adla (0 S 3l v

O S gy 5o Le ol (i (53,8 3 )50 5 s e g ee 2l 5 dy Ly 2lS dada slaad By sk 1 g (s
osllan LS g g U5 28 03l 5k ol i Uy ol (530 e s Lle ) i
Gaob ) 5032 Gasba 3l gealy 8 angia)se a1 o S adle dlaa s b i8IS Ciga (230
et Lo )l o ja 1) a Y Ot S asiia

Ay 2 48 pdy (ola i gaalS dass g oy sladsli Llle ¢ jidy ONC gsleindle daai b & 50 gla S

&5 ) A palin sd ) ) slgindile ) alaS e an JU GLeliS 3y pha 1 g oadiealal e si duling 5 a1k

ol o i DNC shosns (sie 40 1y i sanel€ Tane s 1300 sleinile alas J S 5l ool 53 S 3 g

CNC sl 4l p ) 5l

A dalid ) Sl e ol 4 ;(Main Program) sl 4l -call

05 WS (a6l sl aal 4l yy atile Ly 854S 44l ) Ol g3 :(Sub Program) e s 45wl -

A 3 e 4lE g ) 0 i ealus 5 Al (e O3 el S g g leal 4l slag IS adla) 1 o8 s

2 e A sladali Gl gl 8 JUE e 8l adl e 4l ) oSG 4y Sl aS lual 4l Gl Caeud

) 5 a8 asa 4y aal adliyy jadadi La adli ) (omny 20l 08U 8 JISE) it J SIS (slgaious

cla MUJ.JJJQ\}J‘;AM\aﬁ&,ﬂ&@UﬁﬁjQ&M\%\;_p\A;eujabas.&al.jﬁ\J@).JLA\ iyl

A u@\;;@uo\ﬂ@uuﬁﬁjd\ﬁ 810D MJ(;:\M:}MJJMAA)SDJ&:M\ Ll ) 5 ) ga) 8 calidg

2a) oA Jaga alaila 53 SPF gy L 5 a0 SG L4kl ) (3l 3 S 01033 (Sub Program) e o J A1 g3 gal

el al g A3 AWl 3 ) sl S L Ol sise S a0 Sleal 4l pa 502k

Ol aiblal e Ay S ol (RS 83 g 0 (o 58 Al 4d (9o S A8 it a4l s sealal (sla Al -

Cala 4l ana (S S 3l g e Ll ) oaliial g it | ya) JHE S (S0 L Jai JSau ) i cand ladali

20V At jle LelSou 0l ) (e 43 sad 23 i g Ay (00 gl Ay g o (ol ) Sllee

e 33 ¢ DB (S8 5 O a3l e pia ¢ A ) s S 1 0

e 3G EH D Sl JSA) ) s ISl SIS JSa 18 0

e J S leindle (5 5l 5 (o5t 4ali 0 (el ISG

Ledl ) adgad dia dy 5 50 sl (5 )5 ) ) Gledadile U500 aitles eyl <SS e 3 58 CNC gsleieile 2

3 545 5L



kel o ) WL LS 5 TS el Lol DS aadil Ly 5 il 65 sad addsiasli n sloal V8
298 ) ol eal s S

29l QAT IS dadal i by il Ol gt 5 ) 30)

25 6 S sla g S a3 )l 258 )

39 S IS a8 4y (o 5 65y sleie

35 plal alai ds ) gy 9 alaald ol il Gl g s ASAI 55 0

2 g paldii) (o S SAA 0 e ) el JLd Gy gea

N L Lo

38 Aol @ e 4y ol g
(6 s 03lal (slgila s
02 3 3 a3 sbe Sl Uiy 5 CidS LS 3 ge Ao A 55 Ly (g la ) o hlee 5 5 51 4S s slgila i
ledle b sa s Sy 3 4lin 31 Sl jnapda ) aldelin 2 Hsi C)pat b se v b
s e Halae sledle b (ol al 4y i G 5 ) el Lgla i ol Il 1S (i 4y (g s ool
48 ol o Kl e (3 g ol ciliaiig (sla ) gae 3l 5 G 6 n Glasi ) 1 G20 & G70 Ol
o2 (6 IR (uliie ol aal s bl Cliaiie cla ) sae
AS ol B e 0l 3 e ool latie (6la y sma a s s 51 s a b 0 :G21 L GT1 gl
023 (5 I (e ylagha aal g i) s il gla ) gae
e s 5 (e 58 leirdle 53 5 550 9 e hie e 5 Oy s g5y e (i 15 leinile 5o
s daipal 550 5o sialie bl n s 1) 65 OV e Ol siee ONC sleiadle o Ll 2 sl on AT 48 o i
23K Dl pnile 4 3 (o Sl oalal (Jla i O st 330 53 ) ) S 33ad AR 4By jialia Gl s 0
3la 8 pSla e Y pes 45 355 el mm/rey w55 Cit 3 ) (e (31 ) :GO3
Sle 8 aSla a8 Y ses 45 355 e il mm/min cos s (55 i it 8\ (e x) ) :GO4
S35 G4 e o el 2 gl i (5 5 iy (laa) ) sane Ly il (3853 p2e &m0 G95 Qe 0
3sdsa pladl lal ) sae (B8 e L (A ja ) Jiss
ol AS ks )2 Y s 48 2 5 iy el i ) sea 4 (sl s B8 a5 010 2 gl 0l 1G9
Pl e ) JSE 4 O e 84S 2 g il L 5 S S e i S USA) ) s il ) i

G97 S...M03/M04
cle 4 jie (3l Lal ) sae Gad s Cea MO3 54880 0 Glal Hsae 0l )s0 228 S oa le b o) 0
m D153 253 (e B 50 GIT et 252 8155 el gl 4y e Callie Cga (25 MO4 o) 5am 53 5 el

Nt




i ey S dakad Hlad et L aSil g da i b laal ) gae Ol s daad iy yat o) gle b 0l 3 :G96
eyl (4380 S Ole ) 02 e Tl s yeal gl laa Ol )
il ) IS Ay st () e a8

G96 S.... LIMS=... M03/M04/M05
o 5357 ) 131 e 5 5 (VE ks e G131 = 30 G 388 5 0la ) SIS el IS oy 48
25281 53 YU s i (3800 o8 gl (il 540 5em )

m m
Yy = ISOE V= ISOE
dy = 80mm (."l = 20mm
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GO0 X.... Z.... A gl
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:Jba
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&
L — e
75 | z
35
~ 50
N10 350 2400 M2 Absclute dimensioning, spindle clockwise
Hz0 G0 X25 ES Approach start position
Nid Gl G94 Z0 F1000 Tool infeed
n40 G895 Z-7.5 FO.2
M50  XED EZ-35 Travel on straight line
H&e &-50
H70 G0 Kel2
Neo G0 XBO E20 Retract tool

N0 M20 End of program
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N10 G20 S400 M3 Absolute dimensioning, spindle clockwise
Wz0 G0 X30 Y20 E2 Approach start position

Nap @1 E-5 Fl000 Toal infeed

M40 X8O YES Travel on straight line

H&50 G0 E2

&0 G0 X-20 Y100 Z100 M30

Retract tool, end of program
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GO1 X..
GOl X..
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Program



GO1 X40. Y40. Z40. F100; Y-axis

b
40.
100 mm/min
" Tangential
4/ velacity
0

40, = X-axis

Z-axis

G54 X100. Z60.;

GO0 T0202 S600 MO3;
X35, Z5;

G011 Z0 F1.; Axes are moved in the GO1 linear interpolation mode.
X60. FO.2;
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5148 2,8 alayl asd L gy a6 gy () sicoe GOT 3 Jans 53 4S ot SSeal (3l 0l 53 0 (sl SIS oamny

5 omiay) sled S a3 480 5h e odlilul 3 ) ) s 434S 255 o 3L Rounding s Chamfer O sie 4

Straight linefstraight line:
N10G1 ..RND=...

MN10G1 Z... HRND=8
M20 X... Z..

Inzert rounding with 8 mm radius

Chamfer CHF=

N10 G1 ...CHF=...

Bisector

Rounding

\NEU Gi ..

el p) Sl

Straight lina/circle:
M50 G1 .. AND=...
—

Rounding, -

M50 G1 Z.. RND=7.3
MNE0 G3 X.. L.

Insert radius with 7.3 mm radius

Chamfer CHR=
N10G1 ..

CHR=

—_—

_ "\ Chamfer

., s,

| w
/

Bisector

N10 G1 Z... CHF=5
N2o X... Z...

Insert 5mm chamfer

Y

Insert chamfer with a leg
length, e.g. of 5 mm:

N10 G1 X... CHR=5
N20 X... Y.

aple i da gioel ) Jslan 248 ledie

Contour

Programming

*A

End pointin MN20 unknown
N0 G X1 ¥

N20 ANG=..1
M0 X3 Y3 ANG=..2

The valuss are only symbalicalby.

End point in N20 unknown,
insert rounding:
M0 G1 X1 Y1
MN20 ANG=..1 BND=...
M30 X3 Y3 ANG=...2
analogously
In=art chamfer:
M0 G1 X1 Y1
M20 ANG=..1 CHR=...
M30 X3 Y3 ANG=...2




= | (X3.23)

End point in N20 unknown,
insart rounding:
MN10 G1 X1 Y1
M20 X2 22 AND=...
N30 X3 Y3
analogously
Insert chamfer:
M10 G1 X1 Y1
MN20 X2 Z2 CHR-=...
N30 X3 Y3

End point in N20 unknown,
insart roundings:
M1DG1 X1 Y1
M20 ANG=...1 RND=...1
MAD X3 Z3 ANG=...2 RND=...2
M40 X4 ¥4
analogougly
Irsant chamfar:
MAD G X4 v
M20 ANG=...1 CHR=_.1
N30 X3 23 ANG=...2 CHR=...2
M40 X4 ¥4

Examplas for multi-block contours using the exampls of plans G17

M1 G891 G01 X300, C10.0;
M2 X30.0 ¥30.0 ;

(80, 20)

Inserted block for
chamfering

(0, D) 10

Virtual corner intersection
(30,0}

(1) G91 GO1 X100.0 ,C10.0;
(2) X100.0 ¥Y100.0 ;

Inserted chamfering block

Hypothetical corner intersection

Al Sl Al ) (pisaa g

M1 G591 G01 Xx30.0, R10.0;
N2 X30.0 ¥30.0 ;

Arc center for (80, 30)

comer rounding

{0, 0 (30, 0)

(1)G91 G01X100.0 ,R10.0;
(2) X100.0 ¥100.0 ;

Center of a circle with radius R




Commang Movament of tool
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Xz Ty Ty
Kz Zz, Tz
:;_4_ Z4_:
LAy Gy Command Mowamant of toal
W3 T3, By Oz
Xy £ %
z Xz Zz,Cq;
Xz 23 :
of
Ay Gy
¥y Z3  Ag
¥ Za R iZz Ay
X 23, Co ;
Ky 24
of

Il )

3

3, P
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P

A Ry_:
Bz Ry

:x'

it
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I
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S5 IS Ay S i 2 g A s aiile (lee ) ) 0 5 g 5a0
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In the XY Plane

G17 GO2 (or GO3) X-+-Y--R-e- (OF l-++d-++) Feee;
In the ZX Plane
G18 GO2 (or GO3) Z---X--:R--+ (Or K:+l-+) F-es;
In the YZ Plane
G19 GO2 (or GO3) Y-+-Z--R-- (or J---K-+) Foos;

Yp Xp Zp
[ 3 I 3 |
G03 G03 G03
G02 % G02
- Xp - Zp - Yp
G17 G18 G19

o 0L iz XY, Z
a3l Ay &L"“‘ e A4S 0 98w 03ld LA CR= L Uiy ) sl 30 4S5y (LS Ly o _la tL"“ ‘R
OaS A sl D81 5 ariSan (B e e Ciadle L) g la 250 4n 50 180 ) S (asf S 4515 R4S 4S

r=50mm

Forare (1) (less than 180°)
G391 G02 X60.0 Y20.0 R50.0 F300.0 ;

Forarc (2) (greater than 180°) ;..—-"EM point
G91 G02 X&0.0 ¥20.0 R=50.0 F200.0: .
\
,
Startpoint — " \1
/
/
A
s
.
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End point (x,y) End point (z,x) End point (y.2)
1:.'"| / | . ZL /
X"/ Start Start yo/ Start
/ . ;] .
. point point / point
1% Ry gf 4 I —T1l«
Center Center Center

Ml oo 4150 43 TTK o siel g S oS o (i 41 5 5y om0

PuSda i ) slellie 4y
w&& X20 Z150 CR=48 H
X
A
Q
[ L ] B
\ J
Vi
@ /
Sl 4
a Z
&l 1A }_\
@ 102 -
150
G17 G911 GO3 X-40. Y20, 1-30. J-10. F150:
Y-axis
‘ GOl Z---F-
G2 }{ECI Z- 466 120, K-19.596 F -
. -4,
End

a0 POINt | et

’ G023 [
20,
20,
=

-30. 260,

Incremeantal programming (G91)
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X

X3 777

uy =
N'L = = v
I | (L
W
15
21
X
27
-

H10 G50 GO0 X&45 ¥ed Z2 T1 52000 M3 W5 T1 D1 52000 M3
H10 .60 o0 Ell Z1
H20 G1 Z-15 Fo.2

H3I0 =3 K11 Z-27 I=EC{-5} K=RC{-21)}

K20 G1 Z-5.F
H3d G2 ¥2o.W

K40 GO OZ2 . v
HEO Man w40 51 Z-40

Incremental dimension
Nio GO X67.5 ¥80.21)]
H20 53 X17.203 ¥38.029 I-.5 J-.211 F500

J=AC(.)

L*
—=17 203 —=1T 500 =—
“1=AC(.)

% Incremental dimension
Niz0 GO X1z 20
e e Ni25 G1 X40 Z-25 F0.2
z

25
Ni3d G3 X70 75 I-3.335 E-29.25
Ni3b G1 EZ-85

7| Absolute dimensions

Fi
25 9 gle nizd G0 Xi2 Zo
75 o E N1Z5 G1 X440 Z-2Z5 FO.Z
o5 Ni3G G3 X700 Z-75 I=AC(33.33) E=2C(-54.25)

Ni3% 51 Z-8%
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milling turning
Y
= 4 x
a. —
g ,\,-3..328-:.
2 ]
: "‘-\\‘ [}
g P o z
= . 5835 | Sigl
' W 95 AL
| | o X
{17,203 |- ~=17.500 =
50.000
N N T IS N125 G1 X40 Z-25 F0.2
N20 G3 X17.203 Y38.029 AR=140.134 F500 W130 G B E-7oARS T
o or
N20 G3 1-17.5 J-30.211 AR=140.134 F500 RS0 G - 020 20 AR=1350M
or
N130 G2 I=AC(33.33) K=AC(-54.25) AR=135.944
N135 G1 Z-95

2SRl baS Kan sla S 5 Helix b gyobe <8 m abea 513l ool ) sice 63 sl IS () ela sl (e i )

Cad Ly Sl

[

23 13 038 7 LA Ly L oal y (lSS sate 4y (K s (sla ) gme (e ) S8 g (e b 0l ) s GO4 S S

o ) g s A A8 ) i it (olgiadle 52 O e jh 48 3 g e ol i ) (6 IS SR 5 5 e
il

G04 P...

G04 X...

GO4 F...

G04 S...
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Caa Sl S8 sa Gl 2 280 s e Sl AS (gl Gk dg (el 4S (6 sk Al IS 4aldd (g9
S Al oA el GAT 3 31 258 S ja cim Cad iyl dy 81 5 GA2 38 ) 28 S a caudl Caned

Workpieo z con-
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) ) Pl - starting point of contour )
Contour: Straight line Contour: Circle

Mp |, Circle radius

Pl Tangent Pl

.tﬂ? Tool radius /
& /
&_\—JQ not corrected {,/

G42

not corrected /

\/f

/ G42
/

corrected tool path corrected tool path

PO - starting point PO - starting point




23 agd Sed pnglgela bl JaaSapaseglaasada Shlaya sl b 9 ela pdle

S 2 gl Gl Lal aane il 311 rhans CdS 0 dlBa ) )3 45(0.2,0.4,0.8,1.2,1.6,2,2.4,2.8,3.2)

W e 53 (g aiiS due G 3 IS Hsae asee 5 S saa b)) se ot sla e 4S 3l e eyl
Mg RS iy ) (S L B b g i S Aaked 230 41310 daga g e lad Ol 81 a5 hyae
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Nose R center paths without nose R offset

MNose R center paths with nose R offsat

Undercut (uncut portion left)
Nose of cuting tool

Shape obtained without using the
nose R offset function Center of nose R
Nose R

Imaginary tool nose

Programmed shape
{alsothe shape obtained by using the
nose R offset function)

(U (a4l

Last position of cutiing edge center point
on the contour (3W 5 and higher)

Programmed retraction block

Block without
Intersection
with preceding

Cutling edge
center point

Tool end position
Tool edpe reference point
- - - Center path

Last position of cufting edge center paint
on the contour (up to 3W 4.x)

A

Tool edpe reference point
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(1) Quter surface (richt hand)

(2) Outer surface (left hand)

o

(1) Inner surface (right hand)

(2) Inner surface (left hand)

(1} End face (negative direction)

_a

(2) End face (positive direction)
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sRetract to tool change point
;Change tool

Z1 M3 5300 D1 :Call teoel cffsst walues, ;sslsct length
compensation
H40 Z-7 F5020 rTool infesd
NS0 Gal X20 Y20 rActivate tool radius compsnsation, teool
;operdates on left-hand side of contour
NED Y40 +Mill contour
¥70 X400 ¥70
N30 X80 Y50
NS0 Y20
100 X20
NilDp G40 GO ZiDo M30 sRetract tool, end of program
(O sl Jlie
Example 1 turning
X
20

)
AN

R
Il
e

N20 T1 D1

N30 GO X100 ZZ0
N40D 42 XEZO E1
NS0 G1 Z-20 F0.2
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G51 X...Y...Z...

G92 X...Y...Z...
SBEEE YR ST RIS BUSTEN

TRANS X40 Y40 Z10 A30 |
AROT 230 | lx
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L1
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TOOL OFFSET

Ol ) shaie d ) 3l et (sline ddadi 4y G (23 ) ) S 8 Claiig) 28 ) ) Gle DUl 3 K215 6l 0
3l b o sl Cod dy ailSa i a oaliiul tool Offset  wewd ) (Lol (e 5 s DA
OSan (133 4S8 Sy g () A 28 optic ) sl Lealy oyl ) alea ) a8l e <liie Calida (cleaBiug
ol L&y (mmy 53 (A 21 1) sd Gagadia gl pllaidu (55, 1 IS) 4S 258 Cuad ol (55 ol
i) A8 28 e ol N Gl A 2loe b Al g 50 0 4S8 28lce | e Gl )z A D3 1) set b aelads
S Sl ea el )l a5 arSee i) Cle Sl 5 wriS e alali Ga 0 1) 0o L Olsie 41, )
t0ol 43dasi e Jan 531 Ledh dal oy d e Dl 4 A 31 2ay aid e alad) 15 038 set dae optic Gl )
nilSa () 3 55 g 55 ) ) ot AL 4y gt ) ) (5L 151 CEDUIAT (a5l 4 e 3515 W offset
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FMS o 5 D a8l (VU ¢yl 48 o) dndl by e U (g 10 00l 0 gy 2iile 2 6 salitud (o Ko
Olad a1 i Glad o 31l ans 03,8 (elae dadid i 4y |yl 3l il AS Gl Oy gam () A g ) beasas b 30
g () R 0 3l 5 (93,58 dban ) 2y e (a5 aiS a3l g el Dy gea 4yl ) Gelee il
sala JLA4 | tool offset s ) 1) o 1 S 5 4% ) Parameter <aond 43 MAIN MENU S LA 5l aay 48 ol
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MN20 D3 T3 Z110 Approaching the retraction plane
N30 X40 Y120 Approach of the first drilling position
M40 CYCLES81(110, 100, 2, 35) Cycle call with absolute final drilling depth,
safety clearance and incomplete parameter
list
M50 Y30 Approach of next drill position
NGB0 CYCLES1{110, 102, , 35) Cycle call without safety clearance
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N10 G0 G17 GO0 F50 S500 M4 Spacification of the technological values
N20 D1 T12 Approaching the retraction plane
M30 Z155
M40 X80 Y120 Approach of the first drilling position
M50 CYCLES3{155, 150,1, 5, 0, 100,, 20, 0,0, 1,0}  Call of cycle; depth parameters with absolute
values
ME60 X80 Y60 Approach of next drill position

MN70 CYCLES&3{155, 150, 1, , 145, ,50, 20, 1,1, 0.5, 1) Call of cycle with relative specifications of fi-
nal drilling depth and 1st drilling depth; the
safety clearance is 1 mm, the feedrate factor
0.5

ME0 M30 End of program
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Fig. 812
M10 GO G900 T11 DA Specification of the technological values
N20 G17 X30 Y35 Z40 Approaching the dill position

N30 CYCLES&4{40, 36, 2,, 30, , 3, 5,, 90, 200, 500} Cycla call; parameter PIT has bean omittad,;
na value is enterad for the absoluta depth or
the dwell tima; spindle stop at 90 degrees;
speed for tapping is 200, speed for retraction
is 500

M40 M30 End of pragram
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G98 Y-750. ;
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CYCLE95 (NPP, MID, FALZ, FALX, FAL, FF1, FF2, FF3, VARI, DT, DAM)
NPP = A 4al b Name of contour subroutine
MID 2 U G—e L3 Infeed depth (enter without sign)
s je 0
FALZ <3l ) )lass Finishing allowance in the longitudinal axis (enter without
Zos>s > X sign)
FALX sl n ) jlase Finishing allowance in the transverse axis (enter without
Xosae S 1 sign)
FAL <&l )b jlaie  Finishing allowance according to the contour (enter
without sign)
FF1 2 4w Jlaie Feedrate for roughing without undercut
1 0al S
FF2 25w Jlase Feedrate for insertion into relief cut elements
RPHELITES

FF3 <G> gsodn i Feedrate for finishing

Cala
VARI oSl if - Machining type
Range of values: 1 ... 12
DT ) &Se  Dwell time fore chip breaking when roughing

DAM ) <&sSsalalé  Path length after which each roughing step is interrupted
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N10 T1 D1 GO G95 S500 M3 2125 K81

N20 CYCLESS("KONTUR 17,5, 1.2, 06, , 0.2, (.1,
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N30 GO GI0 X531
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N100 Z120 X37
N110 2117 X40
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Infeed along a Infeed with
flank alternating
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Start
1. Thread turn

0-degree mark
Start

4. Thread turn
NSH_

Stal
2. Thread turn

Start
3. Thread turn

NUMT =4

e

Infeed with
constant infeed depth

Infeed with constant
cutting cross - saction

N10 GO G90 Z100 X60

Jie

MN20 G95 D1 T1 51000 M4

N30 CYCLEST( , 42, 0, -35, 42, 42,10, 3, 1.23, 0, 30,
0.52 3.1)
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M40 G90 GO X100 Z100

35

pa

M50 M2

'EMCO s 2 5 0 g S

G85X...Z...D3=... D4=... D5=... D6=... D7=... P2=... F...



P2 )b 02 Sl L (350 i8S D7 g gL D6 i 4091y DS cal 3l Db D4 ¢ 55 s 5 )L D3

CYCLE94(SPD, SPL, FORM)
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SPD Starting point in the transversal axis (enter without sign)

SPL Starting point of the tool compensation in the longitudinal axis
{enter without sign)

FORM | Definition of the form

Values:

E (for form E)
F ({for form F)

SPL

SPD

Pl

N10 T1 D1 S30:0 M3 GO5 FO.3

MN20 GO G900 Z100 X50

N30 CYCLE94{20, 60, "E")
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M50 Mo2
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CYCLE96 (DIATH, SPL, FORM)

SPL

DIATH

rosiag ) e 3 () g o8

DIATH | Mominal diameter of the thread

SPL | Starting point of the correction in the longitudinal axis

FORM | Definition of the form

Values: A (for form A)
B (for form B)
C (for form )
D (for form D

FORMS Aand B

FORMS C and D
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Subprogram
09000 ;
G00 G90 X60.0 Y60.0;
GO01 X100.0 F100;
GO01 Y100.0;
G01 X60.0 Y60.0;
M99;
Main program
N10 GO0 G90;
N20M98P9000;
N30 G51 X50.0 Y50.0 I-1000 J1000;
N40 M98 P9000;
N50 G51 X50.0 Y50.0 I-1000 J—-1000;
N60 M98 P9000;
N70 G51 X50.0 Y50.0 11000 J—1000
N80 M98 P9000;
N90 G50;
el S S 5 sl
Dosia) el 3
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SCALE X272
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G54
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M1 G52 X—5000 ¥ —5000 GE2 G17 ;
TRANS X40 Y40 Z10 A30 I M2 G638 X7000 Y3000 RE0000 ;
M3 G50 GO1 X0 Y0 F200 ;
EER (GO1X5000Y5000) .

N4 GS1 X10000 ;

N5 G02 Y10000 R10000 ;

NG G03 X - 10000 1- 5000 J- 5000 ;
N7 G01Y—10000 ;

N3 GB9 G0 X - 5000 Y- 5000 MO2 ;

Tool path when the incremental
command is designated in the N3

block (in parenthesis) Qriginally programmed tool path

Center of rotation

(-500.0,-500.0)
Tool path after rotation

2380 2 G68 S (2 S Jusi€ ¢l 2 G69 S )
3 s e ool daliy J2I3 ) jhea aleds QU o) 0 G52 S )
G52X...Y...Z...
A8 e 03} G53 S ) G52 58 (338 Juai€ (51
G53X0Y0Z0
feh (R Clalig i )3 (a5 4al ) 0 e S

— The zero point of the work coordinate
system is set as the origin of the polar
coordinate system.

— The XY plane is selected.




N1 G17 G90 G16;
N2 G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0 ;

N3Y150.0;
N4 Y270.0;
N5 G15 G80 ;
A5 e ol G15 S ) G16 S 38 JusiS (51
rbaiig gl a8 oS ) n die Sy
’ | Programmed path
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