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Uvod

Tento sesit slouzi k procvi¢eni zakladnich praci na frézce EMCO MILL 105 s pouzitim
programového fizeni WinNC HEIDENHAIN TNC 426. Jednotlivé ulohy jsou pfedvedeny na
ukazkovém prikladu a nasleduje priklad k procviCeni. Pfiklady jsou nastaveny tak, aby bylo
mozno provést 2D simulaci i simulaci 3D a nasledné soucast obrobit na stroji EMCO MILL 105.

Zakladni nastaveni

PFi provadéni pfikladl na stroji je tfeba fezné podminky pfizplsobit obrabénému materialu .
Rezné podminky v feSenych pfikladech odpovidaji materialu Sika Block (umélé dfevo). Pro
usporu materialu je vhodné provadét frézovani na vy$Sim bloku materialu a do menSich hloubek.
Po prefrézovani povrchu mizeme pak blok vicekrat pouzit.

Pouzité nastroje v nastrojové hlavé:

C. nastroje Typ nastroje V simulaci 3D
T1 Fréza Celni valcova @ 40mm 047 Face mill 40mm
T2 Fréza na drazky @ 10mm 043 Endmill 10mm
T3 Sroubovity vrtak @ 6mm 008 Twist drill 6mm

Nastaveni polotovaru v 3D View:

Pro spravnou simulaci pfikladu bez kolizi musime mit material dostatecné vyloZeny v ose z, aby
nedoslo ke kolizi nastroje s upinatem (na obrazku hodnota +8). Rozméry polotovaru a poloha
nulového bodu jsou dany v programu pfikazem BLK FORM.

Manumlio 3D-view Settings

END
s

Predpoklady pro simulaci:

- v rezimu simulace musi byt nacteny pfislusny program

- musi byt pfifazeny nastroje pro 3D simulaci a jejich Cisla musi souhlasit s €isly v programu
- okno simulace prepnuté na zobrazeni PROGRAM+GRAPHICS



Cviceni ¢.1
Konturovani se zaoblenim a zkosenim

Vzorovy priklad 1
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BEGIN PGM P01 MM
BLK FORM 0.1 Z X+0 Y+0 Z-20
BLK FORM 0.2 X+100 Y+60 Z+0
TOOL CALL 1 Z S1200
L M3
L Z+5 X+15Y-22 Z5 F MAX
L Z-2 F200
L Y+5 RL F350
L X+5
RND R8
L Y+55
RND R8
L X+95
CHF 10
L Y+5
CHF 10
L X+10
L Z+50 F MAX
END PGM P01 MM
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Zadani 1
-vytvofte a odsimulujte NC program pro obrobeni kontury

-pouzijte zaobleni RND a zkoseni CHF

-obrobeni provedte sousledné
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Pouzité nastroje: T1 fréza Celni valcova @ 40mm



Vzorovy priklad 2
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Cviceni ¢.2
Konturovani, vrtaci cyklus, inkrementalni souradnice
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BEGIN PGM P02 MM

BLK FORM 0.1 Z X-50 Y-30 Z-20
BLK FORM 0.2 X+50 Y+30 Z+0

TOOL CALL 1Z S1200
L M3
L X-122 Y+0 Z+5 F MAX
L Z-3 F200
L X-45 RL F350
L Y+25
RND R10
L IX+90
RND R10
L 1Y-50
RND R10
L IX-90
RND R10
L Y+2
L Z+50 F MAX
TOOL CALL 2 Z S1800
L M3
L X-35Y-15Z+2 R0 F MAX
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CYCL DEF 200 DRILLING ~
Q200=2 ;SET-UP CLEARANCE ~
Q201=-3 ;DEPTH ~
Q206=100 ;FEED RATE FOR PLNGNG ~
Q202=5 ;PLUNGING DEPTH ~
Q210=0 ;DWELL TIME AT TOP ~
Q203=+0 ;SURFACE COORDINATE ~
Q204=0 ;2ND SET-UP CLEARANCE ~
Q211=0 ;DWELL TIME AT DEPTH

CYCL CALL

L IX+70

CYCL CALL

L 1Y+30

CYCL CALL

L IX-70

CYCL CALL

L X+0 Y+0 Z+50 FMAX

END PGM P02 MM



Zadani 2
-vytvofte a odsimulujte NC program pro obrobeni kontury a vrtani dér

-pouzijte zaobleni RND a vrtaci cyklus 200 DRILLING

-obrobeni kontury provedte sousledné
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Pouzité nastroje: T1 fréza Celni valcova @ 40mm

T2  fréza na drazky @ 10mm s nesoumeérnymi bfity



Cviceni ¢€.3
Konturovani s polarnimi souradnicemi

Vzorovy priklad 3
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BEGIN PGM P03 MM

BLK FORM 0.1 Z X+0 Y+0 Z-20
BLK FORM 0.2 X+60 Y+60 Z+0
TOOL CALL 1Z S1200

L M3

CC X+30 Y+30

L X+30 Y-22 Z+5 F MAX

L Z-3 F200

L Y+10 RL F350

LP PR+23.09 PA+240

10 LP PR+23.09 PA+180

11 LP PR+23.09 PA+120

12 LP PR+23.09 PA+60

13 LP PR+23.09 PA+0

14 LP PR+23.09 PA-60

15 L X+28

16 L Z+50 F MAX

17 END PGM P03 MM
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Zadani 3
-vytvofte a odsimulujte NC program pro obrobeni kontury

-soufadnice kontury zadejte polarné
-obrobeni provedte sousledné

-kontura nesmi zacéinat ve vrcholu Sestihranu
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Pouzité nastroje: T1 fréza Celni valcova @ 40mm




Cviceni ¢c.4

Cyklus pravouhlé kapsy

Vzorovy priklad 4
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BEGIN PGM P04 MM

BLK FORM 0.1 Z X-50 Y-30 Z-20
BLK FORM 0.2 X+50 Y+30 Z+0
TOOL CALL 2 Z S1800

L M3

L X+0 Y+0 Z+2 RO F MAX

CYCL DEF 4.0 POCKET MILLING
CYCL DEF 4.1 SET UP 2

CYCL DEF 4.2 DEPTH -3

CYCL DEF 4.3 PLNGNG +2 F100
10 CYCL DEF 4.4 X80

11 CYCL DEF 4.5 Y50

12 CYCL DEF 4.6 F400 DR+ RADIUS 8
13 CYCL CALL

14 L Z+50 F MAX

15 END PGM P04 MM
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Zadani 4
-vytvofte a odsimulujte NC program pro obrobeni obdélnikové kapsy

-pouzijte 2x kapsovaci cyklus 4 POCKET MILLING

-obrobeni provedte sousledné

A
| . I I I = |
5 X
\> -/
90
100

Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumérnymi bfity

Hloubka rezu: 1Tmm



Vzorovy priklad 5

Cviceni €.5
Cyklus kruhové kapsy, kruhovy pohyb CR
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0 BEGIN PGM P05 MM 14 L Z+50 F MAX
1 BLK FORM 0.1 Z X+0 Y+0 Z-20 15 TOOL CALL 2 Z S1800
2 BLK FORM 0.2 X+100 Y+60 Z+0 16 L M3
3 TOOL CALL 1 Z S1200 17 L X+30 Y+30 Z+2 RO F MAX
4 LM3 18 CYCL DEF 5.0 CIRCULAR POCKET
5 L X+30 Y-22 Z+5 F MAX 19 CYCL DEF 5.1 SET UP 2
6 LZ3 20 CYCL DEF 5.2 DEPTH -3
7 L Y+5 RL F200 21 CYCL DEF 5.3 PLNGNG 2 F100
8 CR Y+55 R+25 DR- F350 22 CYCL DEF 5.4 RADIUS 18
9 L X+95 23 CYCL DEF 5.5 F400 DR+
10 CHF 10 24 CYCL CALL
11 LY+5 25 L Z+50 F MAX
12 CHF 10 26 END PGM P05 MM
13 L X+28
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Zadani 5

-vytvofte a odsimulujte NC program pro obrobeni kontury a kruh. kapsy

-pouzijte kruhovy pohyb CR a cyklus 5 CIRCULAR POCKET

-obrobeni provedte sousledné
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Pouzité nastroje: T1 fréza Celni valcova @ 40mm

T2  fréza na drazky @ 10mm s nesoumeérnymi bfity
Hloubky fezu: obrys h=3mm

kapsa h=1mm
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Cviceni ¢€.6

Drazkovaci cyklus

Vzorovy priklad 6
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BEGIN PGM P06 MM
BLK FORM 0.1 Z X+0 Y+0 Z-15
BLK FORM 0.2 X+100 Y+60 Z+0
TOOL CALL 2 Z S1800
L M3
L X+39 Y+30 Z+2 RO F MAX
CYCL DEF 3.0 SLOT MILLING
CYCL DEF 3.1 SET UP +2
CYCL DEF 3.2 DEPTH -16
CYCL DEF 3.3 PLNGNG +2 F100
CYCL DEF 3.4 X+60
CYCL DEF 3.5Y18
CYCL DEF 3.6 F300
CYCL CALL
L X+17 Y+17 F MAX
CYCL DEF 3.0 SLOT MILLING
CYCL DEF 3.1 SET UP +2
CYCL DEF 3.2 DEPTH -16
CYCL DEF 3.3 PLNGNG +2 F100
CYCL DEF 3.4 Y+40
CYCL DEF 3.5 X14
CYCL DEF 3.6 F300
CYCL CALL
L Z+50 F MAX
END PGM P06 MM
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Zadani 6
-vytvofte a odsimulujte NC program pro obrobeni drazek

-pouzijte cyklus pro drazky 3 SLOT MILLING
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Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumérnymi bfity

Hloubka rezu: h=2mm
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Cvi€eni ¢.7
Sikma drazka s kyvavym zanorovanim

Vzorovy priklad 7
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0 BEGIN PGM P07 MM 7 CYCL DEF 210 SLOT RECIP. PLNG ~
1 BLKFORM 0.1 Z X+0 Y+0 Z-20 Q200=2 ;SET-UP CLEARANCE ~
2 BLK FORM 0.2 X+100 Y+60 Z+0 Q201=-10 ;DEPTH ~
3 TOOL CALL 2Z S1800 Q207=300 ;FEED RATE FOR MILLNG ~
4 L M3 Q202=2 ;PLUNGING DEPTH ~
5 CYCL DEF 210 SLOT RECIP. PLNG ~ Q215=0 ;MACHINING OPERATION ~

Q200=2 ;SET-UP CLEARANCE ~ Q203=+0 ;SURFACE COORDINATE ~

Q201=-10 ;DEPTH ~ Q204=0 ;2ND SET-UP CLEARANCE ~

Q207=300 ;FEED RATE FOR MILLNG ~ Q216=+64.75 ;CENTER IN 1ST AXIS ~

Q202=2 ;PLUNGING DEPTH ~ Q217=+30.05 ;CENTER IN 2ND AXIS ~

Q215=0 ;MACHINING OPERATION ~ Q218=49 ;FIRST SIDE LENGTH ~

Q203=+0 ;SURFACE COORDINATE ~ Q219=14 ;SECOND SIDE LENGTH ~

Q204=0 ;2ND SET-UP CLEARANCE ~ Q224=-45 ;ANGLE OF ROTATION ~

Q216=+32.5 ;CENTER IN 1ST AXIS ~ Q338=0.5 ;PLGNG. DEPTH FINISH.

Q217=+45 ;CENTER IN 2ND AXIS ~ 8 CYCL CALL

Q218=49 ;FIRST SIDE LENGTH ~ 9 LZ+50 F MAX

Q219=14 ;SECOND SIDE LENGTH ~ 10 END PGM P07 MM

Q224=+0 ;ANGLE OF ROTATION ~
Q338=0.5 ;PLGNG. DEPTH FINISH.
6 CYCL CALL
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Zadani 7
-vytvofte a odsimulujte NC program pro obrobeni drazky

-pouzijte 2x cyklus 210 SLOT RECIP. PLNG
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Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumérnymi bfity

Hloubka rezu: h=2mm
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Cvi€eni ¢.8
Pole bodl, drazkovaci a vrtaci cyklus

Vzorovy priklad 8
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0 BEGIN PGM P08 MM 18 CYCL DEF 205 UNIVERSAL PECKING ~
1 BLK FORM 0.1 Z X+0 Y+0 Z-20 Q200=0 ;SET-UP CLEARANCE ~
2 BLK FORM 0.2 X+100 Y+60 Z+0 Q201=-17 ;DEPTH ~
3 TOOL CALL 2 Z S1800 Q206=60 ;FEED RATE FOR PLNGNG ~
4 LM3 Q202=8 ;PLUNGING DEPTH ~
5 L X+10 Y+10 Z+1 RO F MAX Q203=-5 ;SURFACE COORDINATE ~
6 CYCL DEF 3.0 SLOT MILLING Q204=0 ;2ND SET-UP CLEARANCE ~
7 CYCL DEF 3.1 SET UP +1 Q212=4 ;DECREMENT ~
8 CYCL DEF 3.2 DEPTH -5 Q205=2 ;MIN. PLUNGING DEPTH ~
9 CYCL DEF 3.3 PLNGNG +2 F100 Q258=0.2 ;UPPER ADV STOP DIST ~
10 CYCL DEF 3.4 Y+22 Q259=0.5 ;LOWER ADV STOP DIST ~
11 CYCL DEF 3.5 X11 Q257=0 ;DEPTH FOR CHIP BRKNG ~
12 CYCL DEF 3.6 F300 Q256=0 ;DIST FOR CHIP BRKNG ~
13 CYCL DEF 221 CARTESIAN PATTERN ~ Q211=0 ;DWELL TIME AT DEPTH
Q225=+10 ;STARTNG PNT 1ST AXIS ~ 19 CYCL DEF 221 CARTESIAN PATTERN ~
Q226=+10 ;STARTNG PNT 2ND AXIS ~ Q225=+10 ;STARTNG PNT 1ST AXIS ~
Q237=+20 ;SPACING IN 1ST AXIS ~ Q226=+10 ;STARTNG PNT 2ND AXIS ~
Q238=+28 ;SPACING IN 2ND AXIS ~ Q237=+20 ;SPACING IN 1ST AXIS ~
Q242=5 ;NUMBER OF COLUMNS ~ Q238=+40 ;SPACING IN 2ND AXIS ~
Q243=2 ;NUMBER OF LINES ~ Q242=5 ;NUMBER OF COLUMNS ~
Q224=+0 ;ANGLE OF ROTATION ~ Q243=2 ;NUMBER OF LINES ~
Q200=1 ;SET-UP CLEARANCE ~ Q224=+0 ;ANGLE OF ROTATION ~
Q203=+0 ;SURFACE COORDINATE ~ Q200=1 ;SET-UP CLEARANCE ~
Q204=0 ;2ND SET-UP CLEARANCE ~ Q203=-5 ;SURFACE COORDINATE ~
Q301=0 ;MOVE TO CLEARANCE Q204=6 ;2ND SET-UP CLEARANCE ~
14 CYCL CALL15 L Z+50 F MAX Q301=1 ;MOVE TO CLEARANCE
16 TOOL CALL 3 Z S1800 20 CYCL CALL
17 L M3 21 L Z+50 F MAX

22 END PGM P08 MM
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Zadani 8
-vytvorte a odsimulujte NC program pro obrobeni drazek a dér

-pro opakovani tvaru pouzijte pole bodi 221 CARTESIAN PATTERN
-pro obrabeéni pouzijte cykly 3 SLOT MILLING, 205 UNIVERSAL PECKING

-pouzijte druhou bezpecnou vzdalenost pfi vrtani tak, aby pfed vrtanim sjel nastroj
rychloposuvem 1mm nade dno drazky
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Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumérnymi bfity
T3  Sroubovity vrtdk @ 6mm
Hloubky fezu: drazka h=2mm

vrt. dira h=10mm
Ah=6mm

-17-



SL cyklus- hrubovani obecné kapsy

Vzorovy priklad 9
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Cviceni ¢.9
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BEGIN PGM P09 MM

BLK FORM 0.1 Z X+0 Y+0 Z-20
BLK FORM 0.2 X+100 Y+60 Z+0

TOOL CALL 2 Z S1800

L M3
L X+50 Y+30 Z+80 F
L Z+1

MAX

CYCL DEF 14.0 CONTOUR GEOMETRY
CYCL DEF 14.1 CONTOUR LABEL 1

CYCL DEF 6.0 ROUGH-OUT

CYCL DEF 6.1 SET UP 1 DEPTH -10

CYCL DEF 6.2 PLNGNG 2 F100 ALLOW +0.5
CYCL DEF 6.3 ANGLE +0 F300

CYCL CALL

L Z+50 F MAX
LBL 1

L X+90 Y+10 RL
L Y+30

L X+50 Y+50

L X+10

L Y+10

L X+90

LBL O

END PGM P09 MM
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Zadani 9
-vytvorte a odsimulujte NC program pro obrobeni kapsy

-pouzijte hrubovaci cyklus kapsy 6 ROUGH-OUT
-obrys kapsy definujte v podprogramu

-obrobeni provedte sousledné
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Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumérnymi bfity

Hloubka rezu: h=3mm
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Vzorovy priklad 10
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Cviceni €.10
SL cyklus- hrubovani kapsy s ostrovem
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0 BEGIN PGM P10 MM 15 LBL 1
1 BLKFORM 0.1 Z X-50 Y-30 Z-20 16 L X+40 Y-25 RL
2 BLKFORM 0.2 X+50 Y+30 Z+0 17 LY+5
3 TOOL CALL 2Z S1800 F200 18 L X+20 Y+25
4 L M3 19 L X-20
5 LX+0Y+0Z+5 F MAX 20 L X-40Y+5
6 LZ+1 F100 21 LY-25
7 CYCL DEF 14.0 CONTOUR GEOMETRY 22 L X+40
8 CYCL DEF 14.1 CONTOUR LABEL 1 /2 23 LBLO
9 CYCL DEF 6.0 ROUGH-OUT 24 LBL 2
10 CYCL DEF 6.1 SET UP 1 DEPTH -10 25 CC X+0 Y+0
11 CYCL DEF 6.2 PLNGNG 2 F100 ALLOW +0 26 L X+10 Y+0 RL
12 CYCL DEF 6.3 ANGLE +0 F300 27 C X+10 Y+0 DR-
13 CYCL CALL 28 LBL O

14 L Z+50 F MAX
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Zadani 10
-vytvofte a odsimulujte NC program pro obrobeni kapsy s ostrovem

-pouzijte hrubovaci cyklus kapsy 6 ROUGH-OUT
-obrys kapsy a ostrovu definujte samostatné v podprogramech

-obrobeni provedte sousledné
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Pouzité nastroje: T2  fréza na drazky @ 10mm s nesoumeérnymi bfity

Hloubka rezu: h=3mm
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