TYPES OF CNC MACHINE CONTROL UNITS

« FANUC (Factory Automatic Numerical Control-
Japan)

e GSK- China



Artsoft has been in the CNC business since 2001.

In this time, the Mach series of CNC software has evolved into the best available PC-
based CNC software on the market.

Not only is it extremely affordable to the hobbyist and industry alike, it is pioneering in its
features and continuing development.

There are over 10000 users of Mach who swear by its ease of use, great features, and
outstanding support.
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-Converts a standard PC to a fully
featured, 6-axis CNC controller,

P

-Allows direct import of DXF, BMP, JPG
and HPGL files through LazyCam,
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-Visual G-code display,

-Generates G-code via LazyCam
or Wizards,

-Fully customizable interface,

-Customizable M-Codes and Macros using VBscript
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- Spindle Speed control
- Multiple relay control

-Manual pulse generation

-Video display of machine

-Touch screen ability

-Full screen eligibility




o Lathes

* Mills

* Routers

e Lasers

* Plasma

» Engravers

 Gear cutting
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Wizards are "mini-programs" that extend the capabilities of Mach3.

Wizards can be written by anybody and are designed to allow users to quickly perform
routine or convenient operations without the need to have a pre-written G-Code file.

Included with Mach3 are free Wizards for such things as:

O Gear cutting

O Digitizing

O Holes

O Slots and keyways

O Text engraving

O Many standard shapes
O Surfacing

0 MANY MORE




Now that you have some basics under your belt, it's time to talk about some of the
complications that arise from different dialects of G-Code.

Some wag once joked that the great thing about standards is there are so many
to choose from. So it is from

While much of it remains the same from controller to controller (setting aside
alternatives to G-Code from things like : CNC language,
and others), there are important details and defaults you need to be aware of to
understand the particular dialect of your controller needs to be happy.

In terms of sheer numbers of users, the dialects of are probably
the most common among professionals and among hobbyists.

This is not to say they are better than other G-Code dialects, just that they are
more common and so if you're going to talk to other machinists or move around
from job to job and machine to machine, it may be helpful if you're familiar with
those dialects and how they differ if your machine doesn't use one of these two
controllers.



G-Code has an extremely long history.

The first attempts at standardizing it came out of the Electronics Industry
Association's RS-274 standard which has evolved to NIST's RS-274NGC
standard.

The original EIA standards work was begun in the 1960's but the first standard
wasn't released until 1980.

Even though there are now standards (ISO has one too), it isn't clear how
many controllers out there are purely standards based.

G-Code dialects differ in a variety of ways.

Most manufacturers have added their own little bells and whistles to make
their dialect better for competitive and marketing reasons.

For example, Haas has a series of special g-codes for pocket milling, as well
as some special parameters and capabilities on some standard G-Codes.



It pays to understand the special capabilities of your machine because they were
probably put there to save time based on feedback the manufacturer got from its
customers.

In general, we see the following categories of differences between G-Code
dialects:

-Which G-Codes are Supported. Not all controllers support all G-Codes. For
example, many early lathe controls do not support the G71 and similar roughing
cycles.

-G-Code mappings. Sometimes the same function will be supported by different
g-code numbers on different controls.

-Parameters and Macro Programming. Parametric programming with macros is
something that emerged after the basic standards were in place. Fanuc Macro B
Is probably the most common standard for it.

Many controls are very limited in their capabilities around Macro Programming
and there are a lot of detail differences around exactly how Macros work.



Many G-Codes need additional information to do their job, so they
use other words (letters) to collect that information. Exactly which words collect
which information can vary from one control to the next.

Some controls allow GO or G0O0O. Some insist on GOO.

Some allow numbers with no decimal, others insist on a decimal or even a
trailing zero. "1", "1.", and "1.0" are all variations that may be accepted, rejected,
or required when specifying the number 1.

We'll talk more shortly about what all of this means, but for now, be aware that
these differences exist.

For simple programs and MDI use, obviously a lot of this won't matter. But, for
writing complex hand-written G-Code or trying to understand why the G-Code
your CAM program emits isn't quite right, you'll need to be aware of the dialect
Issues.



Standard Part programming language: RS 274-D (Gerber, GN-code)

The RS274-D is a word address format

Each line of program == 1 block

Each block is composed of several instructions, or (words)

Sequence and format of words:

N3 G2 X+1.4 Y+1.4 Z+1.4 1.4 J1.4 K14 F3.2 4 T4 M2

— _ -
e gl

A

y

sequence no destination coordinates| | dist. to center of circle tool

\4 A\ 4

prer:aratory function feed rate || spindle speed

v

miscellaneous function




Manual Part Programming Example

Tool size = 0.25 inch,

Feed rate = 6 inch per minute,
Cutting speed = 300 rpm,
Tool start position: 2.0, 2.0
Programming in inches

74, 4) _
o Motion of tool:
PO2>pl=>p2>p32>pd>p5->pl->p0

O o 22



1. Set up the programming parameters

Programming in inches

A

Use absolute coordinates

Feed in ipm

!

NO10G70 G90 G94G97 MO4

l

Spindle speed in rpm

o \
PO (2.2) Spindle CCW



2. Set up the machining conditions

7/
4
/
7
@’

PO (2,2)

Machine moves in XY-plane

A

Use full-circle interpolation

A

Feed rate

Spindle speed
T

N020 G17 G75 F6.05300 T1001 MOS8

l

Tool no.

v
Flood coolant ON




3. Move tool from p0 to p1 in straight line

Linear interpolation

target coordinates

_A—
I ™

NO030 GO1 X3.875 Y3.698

=4 -0125=58"%
v=4-012514an 22 5 =3 693




4. Cut profile from p1 to p2

Linear interpolation

A

~

\ target coordinates

NO40 GO1 X3.875 Y9.125

I o

NO40 GO1 Y9.125

@ po (22

X-coordinate does not change =» no need to program it



5. Cut profile from p2 to p3

©ps  Linearinterpolation

target coordinates

A
I Y

NO50 GO1 X5.634 Y9.125

y=9+0.125=9.125
(6.5-x)2+0.1252= (1 - 0.125)2
X =5.634

*y)




6. Cut along circle from p3 to p4

circular interpolation, CCW motion

A

target coordinates

A

N

NO60 GO3  X7.366 Y9.125 16.5J9.0

N\ J
Y

coordinates of center of circle

@ po (22



7. Cut from p4 to p5

Linear interpolation

target coordinates (Y is unchanged)

—

7(4,9) NO70 GO1 X9.302

@ po (22



8. Cut from p5 to pl

Linear interpolation

target coordinates (see step 3)

A

— —~

NO80 GO1 X3.875 Y3.698

(4, 4)

@ po (22



9. Return to home position, stop program

Linear interpolation

A

target coordinates (see step 3)

A
- N

NO90 GO1 X2.0 Y2.0 M30

l

end of data

N100 M0OO

l

o) PO (2,2) program stop




Automatic Part Programming

Software programs can automatic generation of CNC data

Define Tool R
Teod - Flal Ered M | ol Typee | Pasarmetees |

Fid |

| ok SpesdiFand
| Saws o bbwany

Define Tool —

Make 3D model

Simulate
cutting



Automatic part programming and DNC

Very complex part shapes =» very large NC program

NC controller memory may not handle HUGE part program

computer feeds few blocks of "
NC program to controller

—

When almost all blocks executed,
controller requests more blocks






AUTOMATION
Gildemeister Drehmaschinen













ELE R

Gildemeister-
Ausbildungssystem Datapilot




Herkommliche Drehmaschine

Hauptgetriebe

Hauptmotor Leitspindel

Zugspindel
Schaltwelle

Vorschubgetriebe

SchloBplatte

Handrader



CNC-Drehmaschine
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Von der Zeichnung zum Werkstiick

1. Zeichnung lesen







3. Programm eingeben




PROGRAMM 9;&5,71?

N1 G96 S180 T1

\—kuz GO X80 z2
: A







Achsen und Achsrichtungen

1. Werkzeug ist hinter der Drehmitte

DIN 66217



2. Werkzeug ist vor der Drehmitte




Bezugspunkte im Maschinenraum

Die wichtigstion Baregspunicts im Maschindnraum sind -

@ M Maschinennullpunkt
GB‘ R Referenzpunkt
{5‘ T  Werkzeugtriigerbezugspunkt

a7 — T e
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min | max I Hub mInTml: Hub | max
CcTa0 | 275 | 535 | 260 1835 8235 | 640 | 900 [ 105 | (mm)




HUTOmMATION

Werkstiicknullpunkt

Der Werksticknullpunkt (Symbsol @J ist der Bezugspunkt fiir die geometrischen Daten des
Programmes.

1. Werkstlicknullpunkt an der Planflache

_E'{_. —
X 4
- F! 0 0
HH:E . Py 35 0
P, [ & |-
Py B0 —50
o
—r——n



Werkstiucknullpunkt

Der Werkstlicknullpunkt (Symbeol @J Ist der Bezugspunkt fir die geometrischen Daten des
Programmes.

1. Werkstlcknullpunkt an der Planflache

T
.| O] 0
Pp | 3 | o0

Py ] B8 =0
P, | 80 | —s0




BezugsmafSangabe
(Absolut G90)

Absolute Mallangaben benehen sich immer auf den Werksticknullpunkt (deshalb Bezugsmalie):

a B0
_ﬁ ; Istposition: X40 Z0
@50
_% 1
I

Eingabe: X580 Z —40 = Sollposition



START — Taste
drucken

START — Taste
drucken

Eingabe: Z2 = Sollposition

-

<3

&

o S

2

G90* bedeutet:
Das Werkzeug fahr

ﬂUF die angegebene

Position.

Istposition: X50 Z—40

Istposition: X560 Z2



KettenmalfSangabe
(Inkremental G91)

Bei inkrementalen Malangaben geht man NICHT vom Werkstlicknullpunkt aus.

Die programmierten X und Z Werte beziehen sich auf die LETZTE Werkzeugposition.
60

.7 Istposition:* X40 Z0

~r
Achtung: ; {}
Radius-Wert! g obhe: X5 Z—40

b




Achtung: ] {,Lr
Hadus-vvert Eingabe: X5 Z—40

&
:;;;.1;2;[
START — Taste e — 5
driicken . '
— @50
iy 9
|
1
i . w |
3
Eingabe: 242

!

G91* bedeutet:
Das Werkzeug fahrt

UM... mm in die
angegebene Richtung

hier: X5 mm, + Richtung
Z40 mm, — Richtung

Istposition: X50 Z— 40



Eingabe: 242

&

"—\.
"-._.._.-

r‘;““ E Istposition: X50 Z2
START — Taste _@_}_\

driicken

@

* Selbst wenn Kettenmale programmiert wurden, erscheinen auf dem Bildschirm nach dem
Verfahrweg die Istpositionen {Absolutmalie).



Auswirkungen des Schneidenradius

Damit die Standzeit des DrehmkiRels nicht zu kurz ist, wird die|Werkzeug-, Spitze” bei Schrupp-
und bei SchlichtmeifZeln abgeruhdet: £

Der Schneidenradiys Rg schwankt
zwischen 0,4 und 1

b 0

\

theoretische MeiRel-,, Spitze”
= Bezugspunkt fiir die Steuerung

-

Auswirkungen beim ... R



6

)0

/ Auswirkungen beim ..,

Langsdrehen Plandrehen



*
Kegeldrehen Radiendrehen

* Je griler der Schneidenradius, desto groler das , AufmaBR” (die Ungenauigkeit).



Die Kompensation
des Schneidenradius (SRK)

Der Ausgleich der Lingenauigkeit bei allen nicht achsparallelen Konturen, hervorgerufen durch/den

Schneidenradius, wird Kompensation genannt.

Diese Kompensation wird bei CNC-Drehmaschinen automatisch durchgefihet,

Fa
e
17~ Kompensation in Z Richtung
— a—a
; ' e _-Aquidistantg
g . . “ = Linie im gle
A gewiinschte T_:;:._.__ cr gy
] ‘ X T)( \|/
'ﬁ':? F'i'ﬂ- .
1
g '
: —_ ..I H-JP- | & \
(oc B\ 7 =
BN, B
|
|

by Abatand [(Ryl,
g Dastmchane

Kompensaton

in X Richtung

Z



blau : mit SRK
F_F‘mﬂmm“"im“ Z Wert rot: ohne SRK

Z

——-L

- Aquidistante

ogd
2SN

e —— " - Sy —

1

programmierter
4 X Wert

|




Usually, several tools are used for machining one workpiece. The tools have
different tool length. It is very troublesome to change the program in accordance

with the tools.

Therefore, the length of each tool used should be measured in advance.
By setting the difference between the length of the standard tool and the
length of each tool in the CNC (data display and setting : see IlI-11), machining
can be performed without altering the program even when the tool is changed.

Standard
tool

H1

Y

g

A A

H3 H4

-

AN

).

Waorkpiece




See
1-14.4,14.5,14.6

Because a cutter has a radius, the center of the cutter path goes around the
workpiece with the cutter radius deviated.

e e e e e e e e e e =i Cutter path using cutter
compensation

!

| Machined part
| figure
|

|

s
Waorkpiece "*\ V4
'-\H‘__ Y »

If radius of cutters are stored in the CNC (Data Display and Setting : see IlI-11),
the tool can be moved by cutter radius apart from the machining part figure.



Limit switches are installed at the ends of each axis on the machine to prevent tools from
moving beyond the ends.

I'-.-'I-:utc:r:[ %
I__Ll Limit switch I__LI ,J—I—|
Machine zero point D_ ]
Specify these distances. fe
ot

Besides strokes defined with limit
switches, the operator can define an
area which the tool cannot enter using a ’7 Y, /
program or data in memory. -

see
( Tools cannot enter this area. The area iz specified by data in memory or

I I |—63) . @ program.




Start position
Linear interpolation positioning

End position Mon lingar interpolation positioning




When G62 is specified, and the tool path with cutter compensation applied forms an
inner corner, the feedrate is automatically overridden at both ends of the corner.

There are of inner corners (Fig. 5.4.2.1 (a)).2,60p178, in Fig. 5.4.2.1 (a)
Op is a value set with parameter No. 1711. When 0 is approximately

equal to Bp, the inner corner is determined with an error of 0.001,or

less.

g : z 2 TR :
1. Straight line—straight line @ Tool 2. Straight line—arc

:Programmed path
G-
7 1\\ E

________ ‘Cufter center path

&




When an angle of intersection created by tool paths speC|f|ed with move commands for
two blocks itis referred to as “

When the angle is between it is referred to as “

Inner side QOuter side

Programmed path

Workpiece -
Workpiece £

e
FProgrammed path

180° = 0° = oa<180°




Tool movement around an inner side of a corner

Linear—Linear

Workpiece
Programmed path
____________ __i)
L Tool center path

el
Start position

Linear—Circular

Start position Tool center path




Tool path in start-up has two types A and B, and they are selected by

parameter SUP (No. 5003#0).

Linear—Linaar | Start position

542

Type

e Workpiece

-

Frogrammed path

Tool center path

A Linear—Circular

r Wiork-
E« piece
5 T,
CM
1

Tool center path  Frogrammed path




Type

Linear—Linear Start position

Workpieca
N

-
Programmed path

Tool center path
Intersection L

Linear—Circular | Titan position

Intersection =
Tool center pasnn  Programmed path




GO g
Eilgang H
G1 o1
e
Vorschub auf .
einer Geraden




G2

Vorschub im
Uhrzeigersinn

G3

Vorschub gegen
Uhrzeigersinn




GL2
Rechts

G4l
links

G4a2
Werkzeug ist in
Bewegungsrichtung
gesehen rechts
von der Kontur

Gan

Werkzeug ist links
von der Kontur

G40
hebt G41/G42 auf

rrrrr




e — 2R o P e o e

e T

M3, M4, M5: M7, M8, M9: M130

M3

Drehrichtung ‘

RECHTS

M4

Drehrichtung ,
LINKS

Spindel Stop



— g — — ——

M7

1. Klhimittel
EIN

2. Kihimittel
EIN




M9
Kahimittel
AUS
M30
Programmende Y
o Gl...| 4

Rucksprung zum e
Programmbeginn M 30




m  WERKSTOFFE







WERKZEUGE




FOB>X-NXZE

Il

Werkzeugtyp

Farbcode

EinstellmaR L (Radius-Wert)

Einstellmal® Q

Lage des Schneidenmittelpunktes in X Richtung
Lage des Schneidenmittelpunktes in Z Richtung
Einstellwinkel x

Spitzenwinkel ¢

Durchmesser des Werkzeuges

Nutzbare Lidnge des Werkzeuges




Schnittgeschwindigkeit
und Drehzahl

e T

1. @I — konstante Schnittgeschwindigkeit in —™

G9% S180

grolie Drehzahl
— stufenlose Verénderung der Drehzahl

—  kleine Drehzahil

DN

min

Nat-120
e -

| 0OV

= C

\GOV\-/
P et comr

T
s — )
\r\& \ﬂ\,



2. I = konstante Drehzahl in 1_
min

G97 S2400

——

——-} jeweils gleiche Drehzahl




Leistungsdiagramm
einer CNC-Drehmaschine

CT 40:
Nmin = L ':[I'
min
Nmax = 4000 "“"1:""
mirn i
!
g5
i
Stufe 1: i, = 3,18:1 (M41)*
Stufe ll: i, = 1:1({M42)
M4 W42
p = Leistung P E——— M max

kW] 33 Drehmoment M ——— (Nm|



v —— e — LAY T — Ml mas

[kW] CICICT Drehmoment M E——— INm]
- D

200

et

35 K600
00 20 4]
24 |. 1 . -T 11
e ' | o
um | 1 i ™
.;:: bty ot oty Lo, —a— i 111 :
7.10 [ ) e
50 : =0
450 . E
e I I, 8 -
A0 ¥ 180
2 I h'l-" L1
180 LI -
gl 111 o -
1z} s w4
.50 45

n e
058 o |
Z4

L il |

FPRR VS 0RBNBRREGOCEEREREREE
* M43 und M44 sind weitere l ko,

Getriebestufen fiir grifiere Maschinen G26 5630 = Drehzahl-Begrenzung



Vorschub und
Vorschubgeschwindigkeit

= Vorschub in mm (iu”l)

FO0.3







G&HE = konstante Vorschubgeschwindigkeit in M.
. min

G94 F3000

Anwendung z. B.

® bei Teilegreifern

@ bei angetriebenen Werkzeugen
® Nutenziehen




Programmaufbau und Satzformat

In die Buchse soll ein Gewinde geschnitten werden:

Gewindeschneiden
LH
Bohren
+
Ausdrehen
4
Fasen

.-;ff'f"
. _,/

I .»’/..-ra v, &fﬁ%;%:i

Arbeitsablaufplan:




Gliederung eines Programmes:
% 4710 (= Programm-Nummer) Voll-Bohrer

N 2] G0/ [X0][Z2]
NJ3) (cilil 2][=72

Programm- Geometrische Technologische
technische Befehle Befehle

Befehle

Das PROGRAMM besteht aus « Satzen.

Der SATZ besteht aus * Wortern.

Das WORT besteht aus einer + Adresse und einer + Zahl.






L ™

Geometriemadglichkeiten mit G1










X = Enddurchmesser

£ = Endlinge

A = Winkel




Zhvendosja linerare G1 me X,7 dhe kendin A

>

el - =




X
Z
E

A
B

Enddurchmesser

Endlinge

tatsdichlicher Endpunbit der Verrundung

Winkel

tangentiale Verrundung



Zhvendosja G1 me Z.X,
tangjenciale

&

?Z

4

1

e rrezen kendedrejt

+X

o

2

= 280
1

l—ﬁ-ﬂﬂ

gX7?
@20
e L e 0 —+Z
-680 -52 =24 -12 0
% 1002
N G X Z Hilfsadressen F S T M
N1 |GO X0  z2
N2 (G42)G1 20
N3 G1 | x20
Ne || @1 Z-12
N5 G1 |X? 2-24 |A20
N6 G1 |X48 B6
N7 G1 Z-52 B8
N8 G1 | X80 B4 E0.08*
N9 - G1 Z—-60
N10 | G40 G1 |Xx82
N1l M30

* Sondervorschub fiir kleine _Ubargang_s—ﬂadian und Fasen.

I T R e LR T L]




X
4
E

£

Enddurchmesser

Endiange

tatsachlicher Endpunkt der Verrundung

Winkel



Zhvendosja linerae G1 me Z, X A
dhe rrezen tangjenciale B

=15 Z7 -48B -25

280

-8 X7

210




X
Z
E

A

Enddurchmesser

Endlange

tatséchlicher Endpunkt der Fast

Winkel

Fase



L% 45° iy 5x 45° 2z
9 #80

#




Zhvendosja lineare me katrorin
Qo dhe Q1

N, e
N 50 72
p QO = Schnittpunkt Gerade — Kreis rechts
% 1005 Q1 = Schnittpunkt Gerade — Kreis links
N G x Fid Hilfsadressen F S T M
N1 GO | X0 22
N2 |G42 G1 20
N3 G1 |x20 B—1
N4 G1 z? AD Q1 BO
N5 G12 | X566 Z? 130 K-5 R35 B2
NG G1 z? A0 QO B15
N7 G13 | X7Bs Z7 110 K—70 R30 B2
N8 G1 Z-75 B1
N9 G1 |xs0
N10 (G40 G1 X82
N1 M30




Levizja rrethore me katror Qo




Levizja rrethore me katror Q1

B %
-‘_
a

Bi—P




G2

Enddurchmesser

Endlange
Radius-Wert

tangentiale Verrundung

Kennzeichen fiir nicht-tangentialen Ubergang




Levizja rethore G2/G3 me X,Y,Z dhe B

880

945

215

0 —{>+7Z




Percaktimi i gjatesive I dhe K tek G2/G3

In bestimmten Fallen ist es erforderlich, die Kreisbewegung mit den Adressen | und K zu program-
mieren (statt mit R).

Satzformat: N... G... X... Z... I*... K* *1 gehort zu X (,,] wie Icks")
4 | K gehért zu Z,

Fir I und fiir K sind nur der Anfangspunkt A und der Mittelpunkt M von Interesse.

M M N M
A
A . -
¢ W




Die Langen I und K sind die achsparallelen Abstinde in X und in Z Richtung zwischen A und M,

XMMKAH K u
1 SN

Z N

>
-2



Percaktimi i parashenjes I dhe K tek G2/G3

Die Léngen | und K kénnen ein positives oder ein negatives Vorzeichen haben,

1. Von A nach M schauen und Richtungspfeil eintragen.

M M




2. Wenn die Strecke AM nicht senkrecht oder waagerecht verlauft, muld diese Strecke ,,zerlegt”

werden:
+X MT—‘

a7 A

E M
41 R
M M
3. Die Vorzeichen fiir | und K ergeben sich I
durch den Vergleich mit den Achsenkreuz- +
richtungen X und Z. v [+
A
K+




%PM

N 2001

N1

N2

N3

N4

N5

N&

N7

G17
T1

GEl

G92

G759

G79

G79

G798

of

4n 7
| 40
‘ ! T‘— i - 4ah
70 1 4 ' |
J : T
P i A 5@ ]
_.é}—:r: —
W & -
r; ri | 3 i r i o
ol Wz ' biid ' VgizzzzzAa ' A | Bz
M6
Y2 Z-10 F200
X290 Y70
X20 Y20 20
X-20
¥-20

X20

5500



%PM
N9001
NI1

N2
N3

N4
N5
N6
N7
N8
N9
N10

GI7

GO
Gl

GO

FREZIMI PLANAR

— Yi 200 gz Y
i N
[ A [ @ )
\\u_ : ?-‘-\/I:-l—ﬂ_ ‘\‘\_. "'w‘/::
g 4“1_\1 .I/'fq__- .'*..'
4 ) [ @ )
o ./ r:.x:::',/1 140
/ , / \
(4 ) | @)
7N P 7o
¥ ) (&
‘\_. J B \ / el
T W o X
ol !
| 5
21
T1 M6
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G2 (G3) - INTERPOLIMI RRETHOR
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Shembull: Programimi i harkut rrethor mé té madh se 180° (fig.7.11.b).

Gjaté aplikimit té pérmasave absolute, harku rrethor do té programohet késhtu:

N20 GO1 X45 Y155 F200

N21 G03 X20 Y30 140 J30

Shpjegim:

N20: pika A éshté pika fillestare e harkut rrethor .

N21: harku rrethor éshté mé i madh se 180° né kahjen e kundért té akrepave té orés, me pikén e fundme E dhe pikén e gendrés
Sé rrethit M.

Programi i pérpunimit gjaté aplikimit té pérmasave relative (inkremente) do té jeté:

N6 GO1 X45 Y15 F200 (A)

N7 G91

N8 GO3 X-25 Y15 I-5 J15 (E)

Shpjegim:

N6: pika A, pika fillestare éshté e programuar me pérmasa absolute, qé té sgarohet pérdorimi i pérmasave relative né fjaliné N8.

N7: fillimi i programimit me pérmasa relative

N8: njé hark rrethor mé i madh se 180°né kahjen CCW, me piké té fundme E[(X,y), té cilat jané inkremente né krahasim me pikén
A dhe piké té gendrés sé rrethit M( | dhe J jané inkremente né krahasim me pikén A) d.m.th.

I-5 = (40-45)

J15 = (30-15)



276.3.1. RREZJA RRETHORE ME KEND 90°

Rrezja e njé harku rrethor mé té vogél se 180° mundé té programohet pa parametra té interpolimit, me fjalé té adresés R
(fig.7.12).
Programi:

N1 GO X50 Y20

N2 G1 Y30 F200
N3 G3 X40 Y40 R10

N4 G1 X25

Sqarim:

N1: pika B éshté pika fillestare.

N2: pika A éshté pika e fundit e drejtézés dhe pika fillestare e lakores rrethore.

N3: lakorja rrethore né kahjen e kundért té akrepit té orés (G03)me pikén e fundit E dhe rreze R10.
N4: pika e fundit e rrafshit D.

Y 4 D
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7.6.3.2. RRETHI | PLOTE

Rrethi ploté realizohet duke programuar koordinatat e pikés sé gendrés sé rrethit. Pika fillestare (PF) d.m.th. pika né té cilén

ndodhet instrumenti, &shté né té njéjtén kohé edhe pika pérfundimtare (PP).
Rrezja llogaritet automatikisht nga njésia dirigjuese prej pikés fillestare dhe pikés se gendrés sé rrethit.

Fig.7.13. Programimi i rrethit.

Shembull: Programimi i rrethit sipas (fig. 7. 13).

Programi
N1 GO G90 X30. Y45. S2000
M3
N2 G3 X30 Y45 130 J25 FIO0
M8
N3 GO X0 YO
Y1
45
G03
25.




7.6.4. G0O4-KOHA E VONESES

Koha e vonesés programohet direkt né sekonda me adresén F ose X.
Fjalia e ardhshme kryhet pas kalimit té vonesés sé programuar kohore.

Funksioni G0O4 éshté aktiv vetém né njé fjali dhe sipas nevojés mund té
programohet pérséri.

Né fjaliné me vonesé kohore pérvecg funksionit G04 shkruhet edhe koha e
programuar e vonesés d.m.th. stagnimi kohor i kufizuar i Iévizjes ndihmése.

Pér shembull 10 sekonda té vonesés kohore programohet né kété
menyre:

N100 GO04 X1000, ose
N100 GO4 F1000



7.7. FUNKSIONET E KORREKTURES SE IMP
7.7.1. ZGJEDHJA E RRAFSHEVE

Tek makinat MAHO éshté e mundur qé mé pérdorimin e njé koke vertikale té
frezés té gjendet instrumentit né njé aks tjetér té lévizjes. Pér programimin e
pjeséve mbetet konfiguracioni i akseve | pa ndryshuar, sepse shprehet pér mes
funksioneve G17, G18, G19 né té cilin aks gjendet instrumenti.

Dirigjimi pérdor kété funksion pér llogaritjen e korrekturés té gjatésisé dhe ciklit
té punés. Rrafshi i korrekturés té rrezes géndron vertikalisht ndaj aksit té
iInstrumentit.

Funksionet G17, G18, G19 pérbéné njé grup gjaté té cilés né fjaliné
programuese mund té jeté | veprueshém vetém njé funksion. Te aktivizimi |
dirigjimit automatikisht aktivizohet G17. Pas urdhrit té njé G-funksioni tjetér
automatikisht anulohet korrektura e gjatésive né aksin paraprak, e realizohet né
aksin e definuar mé voné.

Né asnjérin nga té dy akset nuk pason asnjé lévizje vepruese.

G-funksioni Boshti i instrumentit Rrafshii korrekturés té rrezes
G17 Z-boshti XY-rrafshi
G18 Y-boshti XZ-rrafshi

G19 X-boshti YZ-rrafshi




Qé té bihet instrumenti né pozitén e nevojshme duhet té merren parasysh
dimensionet vertikale té kokés sé frezés.

Kjo mund té rrjedh né kété ményreé:

- me ndihmén e zhvendosjes sé pikés zero (G92 ose G93)

- me ndihmén e zhvendosjes sé memoruar té pikés zero G54 deri né G57.

Shembull: Vrimat P, né rrafshin XY dhe P, né rrafshin XZ duhet té pérpunohen
(pa pérdorimin e cikleve punuese). Pérdoret koka vertikale e frezés, instrumenti i
Sé cilés mund té léviz ose né aksin X ose né aksinY (fig.7.14).

+ 100
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Shpjegim:

N1: shtréngohet instrumenti T1 i cili gjendet né aksin Z
N2: afrimi kah pika P,

N3: zhvendosja (Iévizja) me hap me thellésiné aksin Z
N4: kthimi i instrumentit nga vrima

N5: kthimi | instrumentit né aksin Y ashtu gé té mund té vijé né veprim koka
vertikale, ndérsa programi ndalet.

N6: shtréngohet instrumenti T2 i cili gjendet né aksin Y

N7: zhvendosja e memoruar e pikés zero gé té mund té merret parasysh
pérmasat e ndryshuara a, dhe a, té kokés frezuese vertikale. Vlerat gjegjése
memorohen né dirigjim para fillimit té programit dhe mbesin té vendosura
gjithnjé deri sa mos té anulohen.

N8: pika P, né rrafshin XZ aktivizohet.

N9: instrumenti zhvendoset me hap né thellésiné aksin Y
N10: instrumenti kthehet mbrapa prej vrimés.



7.7.2. KORREKTURA E RREZES SE FREZES (G40, G41, G42)
Gjaté konsumit, mprehjes ndryshon diametri i frezés.

Madhésiné e kétij ndryshimi programuesi nuk mundé t'i parasheh mé herét, ashtu gé
me ndihmén e funksionit pér korrekturé G41 dhe G42 eliminohet dallimi né mes té
diametrit té& programuar dhe atij real.

Trajektorja e korrekturés sé frezés éshté paralele me até té programuarén.

Nése trajektorja e gendrés sé frezés, shikuar né kahjen e lévizjes gjendet majtas nga
sipérfagja e pérpunuar, atéheré pérdoret funksioni G41 gjegjésisht G42 nése freza éshté
djathtas nga sipérfagja e pérpunuatr.

Gjaté thirrjes sé paré té korrekturés sé rrezes sé frezés duhet té definohet numri
gjegjés | korrekturés me adresén (D...).

Vlera e ndryshimit ose madhésia absolute e diametrit, ose té gjatésisé sé instrumentit
vihet né grupin e ndérprerésve dekad ose bartet pérmes tastierés sé sistemit dirigjues
né memorien e korrekturés se instrumentit.
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has been used in industry for more than 40 years.

Simply put, IS a of automatically operating a
manufacturing machine based on a code of letters, numbers,
and special characters.

A complete set of coded instructions for executing an
operation is called a
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computer-aided programming (
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Traditionally, systems have been composed of the following
components:

. converts written instructions into a corresponding
pattern.

The hole pattern is punched into tape which is passed through the tape
punch.

Much older units used a device called a Flexowriter, and later
devices included a coupled with a tape punch unit.

Tape reader: reads the hole pattern on the tape and converts the pattern
to a corresponding electrical signal code.
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Figure 5.5: Program mput device



receives the electrical signal code from the
tape reader and subsequently causes the NC machine to
respond.

. responds to programmed signals from the
controller.

Accordingly, the machine executes the required motions
to manufacture a part (spindle rotation on/off, and
or movement along programmed axis directions,
etc.). See Figure 1.1.



NC systems offer some advantages over manual production
methods:

1. Better control of tool motions under optimum cutting
conditions.

2. Improved part quality and repeatability.

3. Reduced tooling costs, tool wear, and job setup time.

4. Reduced time to manufacture parts.

5. Reduced scrap.

6. Better production planning and placement of machining

operations in the hands of engineering.



CNC

A CNC machine is an machine with the added feature of an onboard
computer.

The onboard computer is often referred to as the machine control unit or
units for machines are usually hardwired, which means that

all machine functions are controlled by the physical electronic elements
that are built into the controller.

The onboard computer, on the other hand, is “ , which means
the machine functions are encoded into the computer at the time of
manufacture, and they will not be erased when the machine is
turned

that holds such information is known as ROM or read-only
memory.



CNC

The MCU usually has an alphanumeric keyboard for direct or manual data
input () of part programs.

Such programs are stored in or the random-access memory portion
of the computer.

They can be played back, and by the control.
All programs r In however, are lost when the CNC
machine is

These programs can be saved on auxiliary storage devices such as
: tape, or disk.

Newer units have graphics screens that can display not only the
CNC program but the cutter paths generated and any errors in the
program.

The components found in many CNC systems are shown in Figure 1.2.
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(MCU)

The machine control unit (MCU) is the backbone of
systems .
Following six functions are being done by MCU:

1. Read coded instructions

2. Decode coded instructions

3.Implement interpolations to generate axis motion commands
4. Feed axis motion commands to amplifier circuits to drive
axis mechanisms

5. Receive the feed back signals of position and speed for
each drive axis

6. Implement auxiliary control functions such as coolant
ON/OFF, spindle ON/OFF, and tool change.

(See Figure 1.3.)






CNC opens up new possibilities and advantages not offered
by older machines.

1. Reduction in the hardware necessary to add a machine
function.New functions can be programmed into the MCU
as software.

2. The CNC program can be written, stored, and executed
directly at the CNC machine.

3. Any portion of an entered CNC program can be played
back and edited at will. Tool motions can be electronically
displayed upon playback.

4. Many different CNC programs can be stored in the MCU.



5. Several CNC machines can be linked together to a
main computer.

Programs written via the main can be
downloaded to any CNC machine in the network.

This is known as numerical or . See
Figure 1.4.

6. Several DNC systems can also be networked to form
a large distributive I system. Refer to
Figure 1.5.

7. The CNC program can be input from flash or floppy
disks or downloaded from local area networks.
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FIGURE 1.5 Distributive numerical control.
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FIGURE 1.11 Modern CNC input and storage methods.



5.5 CONTROL SYSTEMS OF ACNC
5.5.1 Point-to-Point System

CNC controls can be either a point-to-point or
path system.

The point —to-point (PTP) control moves the tool to the
programmed point, normally in rapid traverse, without
engaging the workpiece.
The PTP system is also called the positioning system
because its exact tool path normally cannot be controlled.
PTP tool path follow one of the three modes:

-axial path,

-45%[ine and |

- Figure 5.7 represents these three
modes.
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Figure 5.8: an application of a PTP control system



This Is also known as contouring system. It is
capable ofsynchronizing two or more axial
drives to produce a desired path.

Contour systems are of , depending
upon type of control:



These are: 2-D contouring It synchronizes feed only in two

axes simultaneously

2 %»-D contouring Any two of three can be
controlled simultaneously

3-D contouring Capable of synchronizing three axes
simultaneously

4-axis machining Apart from 3 regular axis, 4th axis is
rotary axis
5-axis machining It incorporates 3 regular and 2

rotary axis
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Circular Programmed Movements — e.g. 5
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Full Circular Movements — e.g.8

Inkremental:

G17 GO0 X110 Y60 a T 50R
G91 G02 X0 Y0 1-50 JO /

/~
N\

!—' 110

{Absolute Rapid XY to point 1)

(Clockowise to point 1)

Incremental
Note:
The end points and circle centre positions are taken from the “Start point™

(Abschute Rapid XY to point 1)

(Incremental Clockowise to point 1)




P.C.D. Pattern Cvcle
;a9

RS

Holes 20mm Deep



——p—

P.C.D. Arc Patiern Cycle

L - T1 M&
GO G890 G40 GT1 G17 G4
X650 Y60 Z100 H? 57 M3
--15[]———2_% 75

G39 U50 P20 0150 K6

,O ol G81 R7 Z-20 F? M8

w G37

GO G980 Z100 M30

J—GP Holes 20mm Deep
60



Cikli tipik pérbéhet nga zhvendosja e pikés fillestare pér shkak té arritjes sé thellésisé sé prerjes, tornimit gjatésor
(térthor), kthimit prapa pér thellési té prerjes dhe kthimi né pikén fillestare té ciklit.

Me aplikimin e funksionit G84 dukshém shkurtohet programi dhe lehtésohet programimi, sidomos né rastet e
tornimit me mé shumé kalime. Funksioni G84 mundéson edhe tornim ciklik té konicitetit

Figurat mé poshté i tregojné parametrat e nevojshém pér pérshkrimin e kétij funksioni, ku kemi:

e Cikli i tornimit me dalje vertikale
e Cikli i tornimi me l8vizje té pjerrét

1.Cikli i tornimit me dalje vertikale

X
GO0 X80.000 Z3.000 - koordinatat e pikés fillestare (P) ‘ ﬂi
r P
G84 X50.000 Z-40.000 D3=4000 F250 ‘ L el
X, Z - koordinatat e pikés vertikale té ciklit (D) D 5
l

D3 —trashésia e prerjes né mm, F — hapi né mm/rr

A80
$50
|
|
T
O~ N
N

40




2.Cikli i tornimi me lévizje té pjerrét ﬁ X

1 .
G84 X50.000 Z-40.000 P2=-25.000 D3=4000 F250 ‘\/\<<>/\/\/ﬁ» \\ X ‘/\'T -
P
GO0 X80.000 23.000 SN \\ \\ N
X,Z — koordinatat e pikés diagonale té ciklit D
P2 — gjatésia e konicitetit né drejtimin Z O @ i
D3 - trashésia e prerjes né um, F — hapi né mm/rr S '25 B 16 _@—% Z

Makina me té cilén po flasim “Emco Turn 55” - nuk e pérmban kété funksion por e shfrytézon funksionin Stock
removal.

Ky funksion shfrytézohet p.sh. te makina tornuese EMCOTRONIC T1 CNC.



Makina tornuese CNC mundéson tornim té formésuar (rrezes) dhe rrezeve kalimtare duke shfrytézuar dy
funksione:

G02 (G2) - |évizje rrethore né kahje té akrepave té orés (djathtas)

GO03 (G3) — lévizje rrethore né kahje té kundért té akrepave té orés (majtas).

Udhézime té shkurtra té programimit té G02, G3

1. Sjellet thika né pozitén fillestare,

2. Caktohet kahja e rrotullimit pér vendosjen e prapme — té pérparme té thikés G02 ose G03

3. Definimi i pikés pérfundimtare té rrezes (né diametér dhe gjatési) — koordinatat e akseve X, Z,

4. caktimi i koordinatave té gendrés sé rrezes I, K (distanca e gendrés né akset X dhe Z) — duhet
pasur kujdes né parashenjat | dhe K.

b +X




Makina tornuese Emco mundéson disa ményra té ndryshme té programimit té lévizjeve rrethore:

- Programimi me pikén fillestare (S — start), pikén pérfundimtare (E- end) dhe rrezen e rrethit (CR)

Komandat:

G2 ose G02 / G3 ose GO3 lévizja rrethore né hapin punues

Mund té jepet sistemin kénddrejté koordinativ si:
G2 (ose G3) X... Z... CR=%...

X, Z — pika pérfundimtare (E)

CR —-rrezja e rrethit

CR=+ pér kéndet deri 180°, CR= - pér kéndet mbi 180°. 7




2. programimi me pikén fillestare (A=P1), me pikén e fundit (N=P2) dhe me gendrén e rrethit (S=Po)

Komandat:
G2 ose G02 / G3 ose GO3 lévizja rrethore né hapin punues b x
PO
Mund té jepet sistemin kénddrejté koordinativ si: % 2
G2X...Z...1.K [
G2
X, Z - pika e fundit (P2) o
l, K—koordinatat e gendrés sé rrethit (S) né sistemin inkremental ose = K ?—’
N1234 G2 X... Z... L. K... LF
I = AC(...), K=AC(...) né sistemin absolut nga pika punuese zero (0). i
P2 X
G3
P1
-1
PO
o<
-K

g @—
N1234 G3 X..Z.. ... K... LF




3. Programimi me pikén fillestare (A=P1), pikén pérfundimtare (B=P2),pikén e gendrés sé rrethit (5=P0) dhe
kéndin e harkut rrethor (AR)

Komandat: o
AR<360°!

G2 ose G02 / G3 ose GO3 lévizja rrethore né hapin punuese S

Mund té jepen né sistemin kundrejt koordinativ si: e '

G3X... Z... AR... \ .
G31...K... AR.. G2

X, Z —pika e fundit (B) - P f?
l, K—koordinatat e gendrés sé rrethit né sistemin inkremental N1234 G2 I.. K.. AR=...LF

AR — kéndi i harkut rrethor

- f’? -
N1234 G3 l.. K... AR=..LF




4. Programimi me pikén fillestare (A=P1), ndérmjet-pikés (M), pikés pérfundimtare (B=P2)

Komandat:

CIP lévizja rrethore né hapin rrethor (Circle through Points) — rrethi pérmes pikés

Jané dhéné:
CIP X..Z.. 11=.. K1=..

X, Z — pika pérfundimtare (P2)

11, K1 — koordinatat e ndérmjet-pikés sé rrethit

N1234 CIP X... Z...11=... K1=..LF ]

-t @——
N12234 CIP X..Z...11=... Ki=...LF




Te programimi i sipérfageve té rrumbullakuara me rreze, paraprakisht duhet patjetér ti afrohemi
konturés té copés punuese duke shfrytézuar funksionet GO dhe GO1. Te prerja e fundit ose e ashtuquajturi
tornim kontural kur té arrimé te rrezja e aplikojmé funksionin G02 ose G03. Mund té shfrytézohen edhe

funksionet e ciklit pér afrim te kontura e copés punuese (Stock removal) pér té cilin do té flitet mé voné.

Pér tornim pérfundimtar (kontural) té shfrytézohet thika neutrale!
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Shtréngimi Koka shtr. 0.05 1500
Tornim | ashpér gjatésor ISO6 0.05 1500
Pérpunim | radiusit ISO6 0.05 1500
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%MP

G| x| z | F | s CR | AR
N9000
N1 18
N2 54
N3 23
N4 90 | 14 | 2 | 0.05 | 1500
N5 1 0
N6 3 | 20 | -3 3
N7 1 11
N8 2 | 24 |-19.9 5
N9 1 -27
N10 2 | 30 | 30 3
N11 1 -70
N12 0 | 32
N13 100

N14




Maja e pllakés prerése punohet me rreze té rrumbullakimit té cilat jané té standardizuara, p.sh. R 0,2 ose R 0,4.

Né procesin e tornimit té sipérfageve paralele dhe vertikalisht né aksin e rrotullimit, udhézimi i majés imagjinare
té instrumentit (K) sjell deri te tornimi i sakté i konturés sé dhéné pa marré parasysh rrumbullakimin e vérteté té
majés sé tehut prerés sé instrumentit

Kjo do me théné se mund té pérvetésohet rregulli vijues:

Gjaté tornimit té sipérfageve paralele dhe vertikale né aksin e rrotullimit nuk &shté e nevojshme té kompensohet
rrezja e majés sé tehut prerés sé instrumentit pasi gé udhézimi i majés imagjinare i tehut prerés sé instrumentit
jep dimensione pérfundimtare té sakta té copés punuese.

Gjaté tornimit té sipérfageve konike paragitet shmangia e konturés sé vérteté nga kontura e kérkuar.

A

d *'

| . \\\\\\\\\‘ o

1l



T - maja teorike e tehut prerés sé instrumentit prerés

K - maja imagjinare e tehut prerés sé instrumentit

S - gendra e rrumbullakimit té majés sé tehut prerés sé instrumentit
A-B-C-D rruga e l8vizjes sé instrumentit prerés

Ax, Az - kompensimi i rrezes sé majés sé instrumentit, e llogarit veté njésia drejtuese e makinés

Gjaté tornimit té sipérfageve konike dhe kanaleve, pér arsye té rrumbullakimit té tehut prerés dhe udhézimit té
majés imagjinare vjen deri te shmangia ndérmjet profilit t¢ dhéné dhe té vérteté, prandaj pér arsye té tornimit
korrekt té kétyre sipérfageve éshté e nevojshme té kompensohet rrezja e tehut prerés té instrumentit dhe té
ndryshohen koordinatat e pikave té |évizjes fillestare dhe pérfundimtare.

+xh

A




Ekzistojné dy funksione pér korrigjimin e rrezes sé instrumentit G41 dhe G42 me té cilat njésisé drejtuese té
makinés metalprerése i jepen informata pér lévizjen e instrumentit dhe llogaritjen e korrigjimeve té nevojshme.

G42 - korrigjimi i rrezes sé instrumentit djathtas nga kontura e dhéné
G41 - korrigjimi i rrezes sé instrumentit majtas nga kontura e dhéné

G40 - shkycja e korreksionit té rrezes sé instrumentit.

G422

D777
s
=~ G42 - instrumenti ndodhet, shikuar né drejtim té hapit,

G41 djathtas nga kontura,

G41 - instrumenti ndodhet, shikuar né drejtim té hapit,

fl A P majtas nga kontura.

G41
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Shtréngimi Koka shtr. 0.05 1500
Tornim | ashpér gjatésor ISO6 0.05 1500
Pérpunim | radiusit ISO6 0.05 1500




N2 54
N3 23

N4 90 0 2 0.05 | 1500

N5 1 0

N6 3 20 -10 10
N7 1 -30

N8 30 -40

N9 -100

N10 0 32

N11 100

N12




Né makinén tornuese CNC mund té tornohen filetat ¢ N1234 G33 X... Z... K.. LF
té majta.
Gjaté késaj duhet té kemi parasysh pozitén e piki
pérfundimtare té filetés, kahjen e rrotullimit té bosht Go
edhe standardet — té dhénat tabelare té veté filetés ( P et
Fileta mund té prehet duke shfrytézuar funksionin a Q_M_A_& /
(pérshtatur) me I8vizjen gjatésore té suportit, me ri = 33
filetés,por mund té shfrytézohet funksioni i ciklit pér ' \ T
- =
L
Eshté i mundur prerja e filetave té rrafshét, konik dhg spiral. Prerja e X
filetave realizohet me instrument prerés pérkatés,

Hapi K ose | duhet té jeté i zgjedhur patjetér né varési %ﬂ'@ﬂﬁil! td-ongitudinal Thread [Cylindrical)
filetés (gjatésor ose térthor).

NO130 ...
Shpejtésia e rrotullimit S dhe hapi F nuk jané aktiv te G%m)ggg ;1202325;500
G337...K... (K~ hapi i fletés, 2~ thellésia e fletes). | NOIS0 KIE L
G97 shkycja e shpejtésisé sé prerjes konstante NO180 GOO X22

NO190 ...



G331 — prerja e filetés sé brendshme definohet me thellésiné e shpimit Z dhe hapin K

G332 - lévizja kthyese te prerja e filetés definohet
gjithashtu me thellésiné e shpimit Z dhe hapin K,
ndérsa kahja e rrotullimit té boshtit ndryshon
automatikisht.

Pérpara fillimit t& komandés G331 patjetér duhet té
hapet vrima paraprakisht me pérmasa té pastra,
gjegjésisht té caktohet pozicioni i sakté prej ku fillon
komanda.

-
-4)

G331

G332

Ll




Kornizat e ndryshojné sistemin aktual koordinativ:
TRANS — ATRANS - translacioni (zhvendosja) i sistemit koordinativ
ROT — AROT - rrotullimi i sistemit koordinativ
SCALE — ASCALE — matési | programuar
MIRROR — AMIRROR — pasqgyrimi i sistemit koordinativ
Kornizat (konturat) programohen né fjali té posacme programuese edhe até kryhen si:

TRANS — e zhvendos pikén zero -W,
G54, G55, ... (hga baza e té dhénave)
né pozicion teé ri.

ATRANS - e kalon pikén zero né raport
me pozicionin e fundit (G54, G55, ...
TRANS).

Formati: TRANS/ATRANS X...Z...




ROT / AROT i rrotullon koordinatat e copés punuese rreth ¢do aksi té sistemit
koordinativ X dhe Z ose kéndin RPL né sipérfagen e zgjedhur punuese.

Me kété éshté mundésuar programimi népér kontura né sistemin kryesor koordinativ
gjegjésisht rrotullimi pérkatés.

X, Z—rrotullimi né shkallé rreth aksit té zgjedhur,

RPL — Rotation in the Plane — rrotullimi
népér sipérfage né shkallé.

Shembull: Z
)

ROT X40 Z30 Ose AROT RPL=45




SCALE — ASCALE — mundéson vendosjen e raportit pérkatés pér ¢do aks X, Y, Z.

Me kété rriten ose zvogélohen dimensionet e copés punuese —
zgjatet ose shkurtohet rruga e instrumentit

SCALE i fshin té gjitha kornizat e programuara paraprakisht.

Shembull: SCALE/ASCALE X0.8 Z0.6

MIRROR / AMIRROR mundéson pasqyrimin e copés punuese rreth
akset koordinatave X dhe Z.

Kur pasgyrohet kontura automatikisht ndryshon kahja e
rrotullimit G2/G3 dhe funksionet e kompensimit té
iInstrumentit G41/G42.

Shembull: MIRROR X

JO—

=

|
)
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Cikli éshté njé varg i punimeve té pércaktuara paraprakisht té cilat makina do ti realizonte automatikisht.

Ciklet mund té jené:
» standarde

» pérdoruese

Ndodhen né Menu \ Programs \ Standard cyles ose Menu \ Programs \ User cycles

Thirrja e ciklit éshté me ndihmén e funksionit horizontal té tastit <F4> Support. Ciklet gjithashtu mund té thirren
edhe me komandén MCALL

Ciklet standarde jané:

i =
Cikli pér tornim <F2> Turning
ikli p&r shpim té thellé Deep hole TF|
Cikli pér shpim té thellé <F4> drilling
rFs
Cikli pér prerjen e filetés <F5> I-r'"‘*"'ﬂ*:I
rF
Ndérsa pér cikle shfrytézuese tasti <F6> |u""Er 1

Recompile <F7>  [Recompile éshté tasti i cili mundéson drejtimin e parametrave té shkruar té& ndonjé cikli

' e ae oges i itk
pérmes menysé sé tij. e




Me aktivizimin e ciklit pér tornim <F2> hapet dritare e re e cila ofron lloje té tornimit.

Undercut TF2

form E..F

Sinumerik 840D TURN ofron cikle pér punimin e kanaleve (Groove
—cyle 93), nénprerje (Undercut — cycle 94, 96) dhe tornim kontural

(Stock removal — cyle 95). Thread  TF
undercut

Paraqitja grafike e té gjitha parametrave aktivizohet me tastin Y @
Start. point srp D AIXl  spPL STAT1
Start. point SPL 0.

Width wIDG 0. RCO1

Groove depth DIAG 0. - -
Angle STA1 0. rRcoz T-.-~ f
Flank angle 1 ANG1 0. ra % DIAG

Flank angle 2 ANG2 0. IDEP

Rad./chamfer RCO1 0.

Rad./chamfer RCO2 0. SPD
Rad./chamfer ~ RCI 0. ANG2 \RC'2 | ReEamey
Rad./chamfer RCI2 0. 4

Fin. allow. FAL1 0.

Fin. allow. FAL2 0.

Infeed depth IDEPL 0. WIDG 2]
Dwell time DTB 0. P

Operation VARI 5 e o




Star Point

Star Point
Width

Groove depth
Angle

Flank angle 1
Flank angle 2
+Rad./ -chamfer
+Rad./ -chamfer
+Rad./ -chamfer
+Rad./ -chamfer
Fin. Allow

Fin. Allow
Infeed depth

m82) — pozicioni fillestar sipas aksit X (pa parashenjg)

Em8PL — pozicioni fillestar sipas aksit Z

EDG — gjerésia e kanalit né fund

mmm) DIAG — thellésia e kanalit relativisht nga pozicioni fillestar (pa parashenjé)
mmm) STAL — kéndi i konicitetit té aksit té rrotullimit dhe koturés sé copés punuese
mmm) ANG1 — kéndi anésor né anén e pozicionit shartues (pa parashenjé)

mmm) ANG2 — kéndi anésor né anén e kundért (pa parashenjé)

mmRS01 - rrezja+ / pjerrésimi — i kéndit té jashtém né anén e pikés startuese
mEmRB 02 — rrezja+ / pjerrésimi — i kéndit té jashtém né anén e kundért

mmRS11 - rrezja+ / pjerrésimi — i kéndit té brendshém né anén e pikés startuese
EmRB12 — rrezja+ / pjerrésimi — i kéndit té jashtém né anén e kundért

mmmPAL 1 - trashésia pérfundimtare e prerjes te punimi i fundit té kanalit
A 2 - trashésia pérfundimtare e prerjes te punimi i fundit té kanalit

mmm) |DEPL - trashésia maksimale e prerjes sipas hapit

Dwell time DTB — e pritjes

Operation

mmmMAR| — varianta té punimit té kanaleve



« kanali punohet me thiké pér prerje (parting tool) i
cili ka numér T6

e regjimet e prerjes pér kété thiké jané v = 80 m/min
dhe F 0.2 mm/rr

eduhet té definohen dy korrektime té
instrumentit D1 dhe D2, d.m.th. té dy skajet e
instrumentit duhet patjetér té maten dhe té
shkruhen né bazén e té dhénave (d.m.th. thika
mund té punojé kanal nga ana e pérparme ose e
prapme)

= ana tjetér matése duhet patjetér té shkruhet si D2
pér instrumentin e njéjté (New Tool edge)

e thika duhet té sjellet né pozitén fillestare né
koordinatén X25 Z-15

epamja e ciklit té shkruar CYCLE 93 (20,-
15,5,5,0,27,27,0,0,0,0,0,2,0,1,3,1,05)
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23
90 0 2 0.05 1500
1 0
3 20 -10 10
1 -30
30 -40
-100
0 32
100
90 22 -17.5 0.05 1500
1 20
10 -20
0 22
-22.5
1 20
10 -20
0 22

100




Shembull i plotésimit té tabelés éshté treguar né figuré

3D-simulation TOK €93 001.MPF

Start. point SPD | 20.

Start. point SPL -20.

Width WIDG 6.

Groove depth DIAG 4.

Angle STA1 180.

Flank angle 1 ANG1 30.

Flank angle 2 ANG2 45. — _
Rad./chamfer RCO1 0. :
Rad./chamfer RCO2 0.

Rad./chamfer RCI1 0. ; -
Rad./chamfer RCI2 0.

Fin. allow. FAL1 0.2

Fin. allow. FAL2 0.1

Infeed depth IDEPL 10.

Dwell time DTB 1

Operation VARI ki 5

Pérshkrimi né NC programin duket késhtu:

CYCLES3(22,-10,6,4,180,30,45,0,0,0,0,0.2,0.1,10,1,5)



CYCLE 94 - prodhojné thellime né pérputhje me DIN 509 té formés E dhe F pér prodhime té gatshme me

pérmasa mé té médha se 3 mm

Sipas DIN509 forma E shfrytézohet vetém te njé sipérfage e pérpunuar — A
sipérfaqe periferike. SPL
Forma F shfrytézohet kur jané pérpunuar dy sipérfage — sipérfaqja periferike
dhe mbéshtetési. W
. . v as — | a -
Paragitja grafike e té gjitha &H
parametrave aktivizohet me tastin ~ |Y ()
— ‘ DIN 509 DIN 509
wEw x
Star Point  SPD — pozicioni fillestar sipas FORM "E ‘ FORM “F" ‘ X
aksit X (pa parashenjg)
Star Point SPL - pozicioni fillestar sipas E F
aksit Z
z
From FROM - forma e thellimit M _—
M

Cycle params: CYCLE9%4

Start. point
Start. point SPL
Form FORM ki




Shkrimi né programin NC duket késhtu:
CYCLES4(18,-70,"E")

Shembulli i figurés

3D-simulation TOK C94 001.MPF




Ky cikél — CYCLE 96 — prodhon thellime né pérputhje me DIN 96 té
formés A, B, C dhe D pér punimin e ISO filetave metrike me ‘ %

dimensione M3 deri M68. SPL
Forma:
A —fileta té jashtme
A
B — fileta té jashtme version i shkurtér z
C —fileta té brendshme &
a
D — fileta té brendshme versioni i shkurtér )
FORM A,B X FORMC,D ‘ X
Pérshkrimi i ciklit fillon me tabelén kontrolluese e cila
pérmban emértimin e ciklit dhe parametrat e tij.
g
Cycle params: CYCLE96 =
Nominal diam. DIATH s
Start. point SPL 0.

Form FORM k4 A



Paragitja grafike e té gjitha parametrave Y
aktivizohet me tastin II]

Start.Point SPL — pozicioni fillestar sipas aksit Z
From FROM - forma e thellimit

Tabela e pérshkruar éshté treguar né figuré:

Cycle params: CYCLE96

Nominal diam. DIATH

Start. point SPL -40.
Form FORM iU A

Shkrimi né programin NC duket késhtu:
CYCLE96(20,-40,"A")

Shembulli I simulimit A dhe B

3D-simulation

TOK C96 001.MPF

JD-simulation

DIATH
[Z]

C+D

TOK C96 001.MPF
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Pér punimin e boshtit me fileté té jashtme dhe té brendshme nevojitet té shfrytézohen 5 instrumente
té ndryshme

- thika e djathté pér tornim té jashtém pér heqgje té shtresave prej @20x30 dhe rrézimin e teheve
gjegjésisht paraprerje

- thika pér punimin e filetés sé jashtme M20x25

- punto spirale @12 pér hapjen e vrimés @12x30

- alezatori pér zgjérimin e vrimés @12 né @17.29x18 dhe prerje té brendshme
- thika pér prerjen e filetés sé brendshme M20

Heqgja e shtresave té materialit né kuotén @20x30 té béhet me 4 prerje me trashési 2x1.2 mm dhe 2x1 mm

Zgjérimi i vrimés né diametér nominal @17.29 (diametri standard pér M20) té sjellet me 3 prerje me trashési 2x1
mm dhe prerja e fundit deri te diametri nominal



Pér operacionet 1, 2, 3, 6, 7 té shfrytézohet funksioni pér shpejtési konstante té prerjes (G97)

Te thirrja e ciklit pér filetim té shqyrtohen parametrat e nevojshém dhe té shfrytézohen tabelat pér fileta
standarde né shtojcé.

Tornimi i jashtém né @20x30 T2 0.08 v=150 m/min
Rrézimi i tehut 1/45° T2 0.08 v=150 m/min
Paraprerja e jashtme, forma B T2 0.08 v=150 m/min
Punimi i filetés sé jashtme M20x25 T4 500

Shpimi i vrimés @12x30 T1 0.08 1100
Zgjérimi i vrimés @17.29x22 T3 0.1 v=150 m/min
Prerja e brendshme, forma D T3 0.1 v=150 m/min
Punimi i filetés sé brendshme M20 T5 500




Pamja e simulimeve pér fileté té jashtme

WIERENOLH, WPF | 30 -samlaiion WIEHASOH MPF | 10yl st o WAL, IPF

G LU
X ¥

Turm: of raad- Moachinng »= longhddinal fusad

TV LEDR(0, 20, 6| PODRETYFANE T4 VAN HAVDS 20, 25,2830 4025 5103005, 2,10 CIHLUS RIRADE WM BV

Pamja e simulimeve pér fileté té brendshme
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Pamja e simulimeve pér fileté té brendshme

260 shirvidli e LR AT

CTIIES

sl el

|CYCLESRL -1, "07] CYCLEDT Pl 0, 17 07 05,1, 1.55.0.5.008.5,2.4,1)




el A

Kapaku mbrojtés

Koka pér shtréngim

Motori kryesor

Bartési i veglave-koka revolverike

5. DC- Motorét ndihmés

6. Kalugi

7. Siguresa

8. Pjesa elektrike e pajisjes




L1 Pl A
i

N

mas

]

i =.-é': .—_-' l:"".l_-‘_ )




PICOMILL CN




Detyré:
1.Pér detalin e dhéné, té hartohet lista programuese (programi burimor) pér makinén tornuese

2/45 _ .. 15 L L2145
1
o] N\ N o o
= I J s 3] S
i
23 2 11 15 , 25
78
1 Shtréngimi Koka shtr. 0.05 1500
2 Tornim | ashpér gjatésor ISO6 0.05 1200

3 Pérpunim | radiusit ISO6 0.05 1500







1 Shtréngimi Koka shtr.

2 Hapja e kanalit té pykés Freza @5 F=80 [mm/min] S=1500 [min -1]

G54
T1
LMO06
GO G90 X0 YO z5 F80 | 1500 M3
G1 X0 | vo z-2
G1 X15 | Yo z-2
GO X15 | Yo 720
M2




Circular Proesrammed Movements —e.o, 1

(Absolute)
|

GO0 0 X0 Y

2 350 Y0 PO

(=80 0 5-50 Y0

=3 X0 Y-50 P30

{50 20 K60 YT

=} N0 Y6 g0

R0 =0 X0 Y-T0

G X-TOYD P10




Circular Proerammed Movements — e.o. 2

(Absolute)

1 =00 20 X-50 Y0
=k X350 P50
- 50 &0 X530 YD

3 X-50 P50




i EE

Circular Programmed Movements — e.z. 4

! I_Jll'l‘!llleﬂ.'l‘:lu

gooGoxsoye GY0 GO X0 Y50
G91 G2 X50 Y-50 P50

G90 GO X-50 YO
G3 X-50 Y-50 P50 G91 G3 X50 Y-50 P50

G20 GO X60 YO
G2 X-60 Y60 P-60 Nese: P60 77

G20 GO X0 Y-70
G3 X-70 Y70 P-70 Nese: P70 ?7?




Circular Proecrammed Movements —e.o. 5
A Y. I & J{Absolute)

}- 80 -

| g 16
”'J_+'a".-' ¥+
LT x@e i 1
Y.
|=—3893—=
PEHE S L

=X XBO Y48 BE93 J22.77

B SR -E R E R -E R R B E R EEE EF 5 B E R R -E - R B - E S R -R R R

G0 G X020 Y60

=3 M YE) IHE.93 FI2TT




Circular Proerammed Movements — e.g. 6
A Y. I & J (Incremental)

— &0 ]
I oml—
; .
i 1 4]
37.23 o8
¥
| cC
| .
o =Tiso3t=

0 G 300 Y6

&2 G X Y-14 11893 I-37.23




Full Circular Movements — e.2.8

T SO R

/ \
I L}
LR DO PP UL P b B PR L oYL P YO P L, =EL '|_
= .
i o i
\ J
i}
Vi g S
i, $ -
!_' 110
GG N0 YED
&2 K110 YS0 1580 J60
Incremental
Node:

The end points and circle centre positions are taken from the “Start poinf™

0 G AL YED
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Full Circular Movemenis — e.g.9
By selecting a pole point of a circle (12, 3, §or @ o' clock posstion) and using an
“Incremental Ime of prosram” to create a fill circle, all vahses on this line of proemm
will have a zero vahue except for the Tor T axis oo the appropriate pols axis whech will

represent the radms o be produced
Le GO G2 30 Y0 I I-50

Create the line of arcle prosram for exch of the following quadrant points in the
diaprame beleor nsmyg “Clackaise™

01 30 YOI }-23.456 Rl XOYO FAG6ET I




L23FTR

Gl XD Y0 H 6.1 GR1ROY0II20.357T
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Compensation

e.o, 2
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Programmable Cuiter Radius Compensation

Circle Tancent inside a full Circle

Main C/Bore = 50nmm Radius : :
_®- Main Radius = AR
i - Arc ON/OFF Radius = SR
e DiHEl;EICE =YD

Note:
Make the Approach & Departure Arc a value less than the original radius to be
: produced, greater than the cutter radius being used. 2 radms value which can be
; cC (4':' Rﬁd) : subtracted from the original arc to leave a whole number for the “CC Difference”™ and

s P R % B S _l_ attached to one of the pﬂlelpojms as the example above.

| ie
| S P ||_ — - SE_=Radius less than AR

|I [ J§

\ CC (50 Rad.) -'

YD=AR-SK (ie 121946 — 101946 = 20)

As above graphical example
AR =50
SE =40
YD =50-40=10




Programmable Cutter Radius Compensation

Circle Tangent

15t Process ’nd Process 3rd Process
g (o \ [ o
e el RN S L R
\\ l 4-/ \x_-/ \ /

5th Process tth Process

/v'\‘:a /ﬂ\ :?;‘\

- T? M6 ;Toolchange hne - 23mm Endrm]l cutter

G0 G0 G40 GT1 G117 G4 Safety default ine

X0Y0 Z100 H? 57 M3 ;Absolute Start Point — Centre of Actual radins — positien 1

Z5 ;Ramd to 2 position above material

Gl Z-7 F? ;Feed to reqmred cut depth before compensation has been applied

G91 YYD [Incremental move to centre of Arc on'off as caleulated — pomihion 2

41 X(5R) ME Move to pomt 3 - Apply compensation incrementally

G3 XS5E) Y(SE) P(5R) :Move to position 4 - Arc On.as SE Rad

HOY0I0 J4AR) :Move 360 Degrees back to posthon 4 by Radius of AR

H4SR) T-(5R) P{SE) :Move to position 5 - Arc Off as 5K Rad.

Gl G40 XM(5R) ;Move to start position cancelling compensation

G0 G0 Z100 Move to Absohate safe heyght above matenal after comp 1z cancellad

Final Process

M30 ;End program

/ ;’@ \
|



Programmable Cutter Radius Compensation

Circle Tanzent - T? M6 ;Toolchange line - 25mm Endmill cutter

G G290 G40 G71 G17 G94 ;Safety default line

X0 Y0 Z100 H? 57 M3 ; Absolute Start Point — Centre of Actual radins — position 1

15t Process ?rd Process 3rd Process Z5 Rapid to a position above material setting length offset
1 — Gl Z-7 F7 ;Feed to required cut depth before compensation has been applied
dl} f;/f(;__\ / ﬁ 91 Y10 ;Incremental move to centre of Arc on/off as calculated — position 2
_|Ilr R 1 — {'_ 4L L. _'_!i-_H_“_ G41 X40 ME Move to point 3 - Apply compensation inerementally
' T_ / | f | G3 K40 Y40 P40 ;:Move to position 4 - Are On.as SR Rad.
\\ [ / \ / \ / X0 W0 I0 J-50 :Move 360 Degrees back to position 4 by Radins of AR

X407 40 P40 Move to posttion 5 - Arc Off as SR Rad

G1 G40 X40 Move to start position cancelling compensation

L P‘f‘-‘“ 5““ aorEas T ioee Final Broces GO G90 Z100 :Move to Absolute safe height above material after comp is cancelled
/(;jl \ /D \\\ / \ / \ M30 ;End program
_I___T'_':f'____{ _"':3'_____| --“-
|



Circle Tangent Compensation e.g. 1
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Grid Pattern Cyvele
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P.C.D. Pattern Cvcle
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LM rail

LM biock
Eﬁl'll A
-1
W_ \
i & ™ - r -
5 Tooegll] -'1
Q.._ﬁ L.-I‘ ....,'.QI |
| J'rk | B/
Cross-sactional view
e Ball
: g . Ball retainer .
Fig. 10.16 —  Antifriction guideways used in CNC machine tools

(Courtesy THK Co. Ltd., Japan).



Fig. 10.17 —  Ball bush used for linear movement in CNC
machine tools (Courtesy THK Co. Ltd., Japan).






i e i ueTarer Fall md s

Fig. 10.18 Use of recirculating ball screw and the LM device for axis movement in the bed
of a CNC machine tool (Courtesy Makino Milling Machines Co. Ltd., Tokyo, Japan)



Open-loop Control Systems

Open-loop systems normally use stepping motors as the drive devices to move
the machine slide. Due to the advent of precision ball screw and stepping
motor control technology, open-loop control can be refined to

resolution, which is accurate enough to be used in many precision positioning

and light-load contouring applications.



Input /Output , Micro Command
[ ifrD'_:' roCessor Si-gﬁﬂ'
Generalor

Iﬂ_u:m'hﬁunicntiﬂi— Memory

Contrel Program| [ orammaoble

Operator Service Progrom Controller
I“ t'Erfﬂ Cce Fart Flr'l:lg i

Stepping
Motor

Stepping
Motor



Guideway




A feedback loop is implemented to monitor the actual output and correct
any discrepancy from desired output. Both analog-type and digital-type

can be applied.

Most modern closed-loop NC systems are able to provide very fine

resolution of



Fosition feedback

| |

: R

. |  Encoder
P{:Eit'br . L
'“U"I'][..-r_]ri‘ﬂ n Velocity :

comparison

Comman . )

2O 0 C "\] fﬂ\ Servo Machine
> | motorf ™ T

gaahﬂr molor (als

Amplifier Amplifier

Velocity feedback

Tacho
generator

Linear
scale

Fosition feedback

Machine Cantral Unit

Ig. 10.19 . The closed loop control system used for the control in a CNC machine tool



Optical rotary encoder

Heference Pasition

Fig. 10.20 . The encoder disc for rotary position measurement.



Incremental encoder

Fig. 10.21 . The absolute encoder disc for rotary position measurement.



lLead screw
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Fig. 10.23 . The encoder disc for rotary position measurement.



Linear scale

Machine Tool
Machine

Se
YO Control Unit

Motor

Lead screw ‘ ‘ l

>l\b ________ _ | Data -'“Ilf

] Flow

Uptical scale ‘ ‘

Fositional

Feedback

Fig. 10.24 . The linear scale fixed to the machine tool structure or direct position
measurement.



Light source Condenser lens : :
Grating period

Glass scale

Photovoltaic
Reference mark cells

Signal generation using the imaging principle with glass scale and
four-field scanning (transmitted-light method)



Kondensor

Lichtquelle

Abtastplatte

Tellschelbe Photo-

llﬁfﬂ'”” elemente
B \ —

lmu.'::un. i,

.....

Photoelektrische Abtastung von Radialgitterteilungen auf Glas
(Durchlicht-Verfahren)



Aplikimi i vizoreve matese optike te makinat shpuese



Aplikimi i vizoreve matese optike tek makina tornuese



Figure 2-1 Typical arrangements of multiaxis CNC machines.



are linear axes where Z is aligned with the spindle of the machine
ABC - are rotary axes rotating around XYZ respectively.

are parallel linear axes along XYZ respectively.



Figure 5-3 Sketch of simultaneous cutting on a 4-axis machine -XYZA.



Figure 5-4 A 4-axis machine set-up for cutting a variable-pitch thread on an
auger using motions on XYZ and A axes.



Figure 7-10 Vertical 5-axis laser machine, with a dual rotary head.
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Plan obrade:

Operacija Opis Broj alata Opis alata
1 Obrada okvira i obrada “dzepa” 1 Glodalo za utore 20mm
Podaci o alatu:
Broj Opis Materijal | Promjer t. | Promjer s. | Brzina | Br. okr. | Posmak
Glodalo za
1 e HSS 20 80 1250 300




NO00100 - broj programa

= ‘L

rogram.

s 0

%PM 1; / L— f/f/f% 2

N5 G55 - nul-tocka 0 12 3 , 130
N10  G18 S1250 T1 M66 _ ravnina obrade i poziv alata ﬂT@ ' |
N15 GO X-12 Y-5 Z-12 F500 M3 - potetna tocka za glodanje okvira o )

N20 G43 - korekcija “do” ﬂlﬂ

N25 G 212 - pravocrina interpolacija ' %

N30 G41 X138 - kompenzacija polumjera alata Lk

N35 Z138

N4O  X12 I =
N45 Z-12 -

NS0 G40 - ukidanje kompenzacija _

M55 G0 Y5 - “dizanje” alata iznad obratka \ I J

NGO G87 X80 Y80 Z-5 B5 R15 175 K4 - definicija ciklusa i

N65 G79 X75 Z75 F400 M3 - poziv ciklusa i pozicioniranje 1391— )

N70 Y125 M30 150 .
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Plan obrade:

Operacija Opis Broj alata Opis alata
Obrada okvira i obrada "dzepa” 1 Glodalo za utore 20mm
Obrada 1 utora i 2 kruzna utora ~ Glodalo za utore 10 mm
Podaci o alatu:
Broj Opis Materijal | Promjer t. | Promjer s. | Brzina | Br. okr. | Posmak
1 Sipoat 28 HSS 20 80 1250 300
utore
2 Apeslowa HSS 10 50 1600 100
utore




farw

MNS00200

M5 Gh5

M10 G148 S1250 T1 Me6

N15 GO X-15 ¥-5 Z15 F500 M3
N20 G43

N25 G1 X10

N30 G41 Z-140

N35 X140
N40 Z-10
N45 X-15
N50 G40
Nb5 GO0 Y2

NGO G88 X715 ¥25 Z-5 B2 J1K5
NG5 G79 X50 Z-25 B1=30

NTD GO0 Y125

NT5 S1600 T4 M66

NBO F100 M3

NB5 G87 X60 Y30 Z6 B2 I75 K3 R6
NS0 G788 X50 Y0 Z-115

N95 G89 74 B2 I75 K4 R20
N100 G79 X35 YO Z-40

N105  G79 X115 Z2-1175

N120 Y125 M30

- broj programa

- nul-toéka

- ravnina obrade 1 poziv alata

- poéetna tocéka za glodanje okvira
- korekcija “do”

- pravocrina interpolacija

- kompenzacija polumjera alata

- ukidanje kompenzacija

- “dizanje” alata iznad obratka
- definicija ciklusa

- poziv ciklusa i pozicioniranje

- izmjena alata

- definicija ciklusa glodanja “dZzepa”
- poziv ciklusa i pozicioniranje

- definicija ciklusa kruZnog utora

- poziv ciklusa i definiranje

- poziv ciklusa i definiranje

b =
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Potprogrami — dijelovi programa koji se ¢esto ponavljaju — adresa L
Mogucnost pisanja programa | potprograma u parametarskom obliku za izvodenje
tipskih obrada — kinematika koja se ponavlja ali s primjenom razlicitih dimenzija

N100 G81 X120 Y200 R2 200 R3 150 F03 S1000

N120 X200 Y300 575
; I
N150 GB0  Z300
300 | T
| |
200 L R !
T .
| |
! |
| |
150 G Z

U

Ty
e

polazna ravnina

referentna ravnina B2



R20 — velicina koraka

R21 — pofetna vrijednost X
R22 — pofetna vrnjednost 2
R23 — broj praznih prolaza
R24 — dubina korjena zuba
R25 — dodatak zavrsni rez.
R26 — zalet (2 — 3 koraka)

R27 —izlaz

R28 — broj prolaza

R29 — %2 kut navoja

R31 — zavrsni X

R32 — zavrsni Z

l

W

N200
N210

N220
N220

_ﬁ__ ; AL L1 1.

- Narezivanje navoja

GO0 X.. Z.. 580 TD4 D04 MO8
R20=6 R21=80 R22=380

R24=-2 R26=12 R2Z27=6

R28=14 R29=29 R31=70 R32=RIJEC
L97 — potprogram za narez

GO0 X.. P MO9



M - funkcije

M0 — bezuvjetno zaustavijanje programa

M1 — uvjetno zaustavljanje programa

M2 - naredba zavrietak glavnog programa i “povratak™ na pocetak
M3 — rotacija gl. vretena u smjeru kazaljke na satu

M4 — rotacija gl. vretena u smjeru cbrmutom od kazaljke na satu
M5 — zaustavljanje rotacije glavnog vretena

M& — naredba za izmjenu alata

M8 — ukljuéivanje SHIP-a (emulzije)

M9 — iskljucivanje SHIP-a (emulzije)

M19 - orentirano (pod odredenim kutem) zaustavljanje glavnoga vretena
M30 - naredba zavrsetak glavnog programa

ME6 — automatska izmjena izradaka



T0100 M48;
G0 X26. Z2. MOS T0101;

G90 G95;

G97 $500 MO03;

G71 P1 Q2 U0.3 W0.0 D500 FO.1;
N1 G0 G42 X0.0;

GO01 70.0;
G01 X25.17;
GO01 7-53.52;
G01 X73.91 7-93.66;
GO01 7-191.45;
N2:
G28 M30;

|
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Chip thickness at the
exit of the tooth




Chip thickness at the

entrance of the tooth
Cutting tool H,f
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G00 Rapid traverse

When the tool being positioned at a point preparatory to a cutting motion, to save
time it 1s moved along a straight line at Rapid traverse, at a fixed traverse rate
which 1s pre-programmed into the machine's control system. Typical rapid traverse
rates are 10 to 25 m /min., but can be as high as 80 m/min.

Format N B X ¥ X .




01 Linear interpolation (feed traverse)

The tool moves along a straight line mm one or two axis simultaneously at a
programmed linear speed, the feed rate.

Format =N X ¥ 5% F |

Feed




G02/G03 Circular interpolation
The tool moves along an arc in two axes simultaneously at a programmed linear

speed, the feed rate.

) D

Format

N: G2N3XT .Y S E o F K g7 using the arc center
OR

N G23xX Y IR F | using the arc radius

G02 moves along a CW arc
G03 moves along a CCW arc






Fizure 13 3D Offset Paths



Figure 20 Contouring operation paths
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Nése programimi bhet né sistemin mat&s inkremental (G91) dhe &shté 1 kycur opsioni DIAMON, t&
giitha l&vizjet e instrumentit n# drejtim t& aksit X duhet t& shprehen ng diamet#r ( duhet t2 shum&zohen
me dy)



9. CNC tokarenje

Tokarenje je obradba rotacijskih dijelova na tokarilicama. Ovisno o nacinu stezanja
mogu se obradivati i dijelovi koji nisu simetri¢ni kao 5to je npr. koljenasto vratilo.

Glavno gibanje je kruzno i ostvaruje ga obradak stegnut u steznu glavu. Pomoéno gi-
banje je translacijsko i izvodi ga alat.

CNC tokarilice

Medu prvim konstruiranim strojevima bile su i tokarilice. S razvojem NC-upravljanja
tokarilice su se razvijale u konstrukcijskom i upravljackom dijelu pa ih ima razliéitih vr-
sta. Prema polozaju radnog vretena tokarilice se mogu podijeliti na:

» horizontalne (horizontalno radno vreteno) i

* vertikalne (karusel tokarilice).

Horizontalnu tokarilicu susrecemo gotovo u svakoj strojarskoj radionici, a vertikalne su
rijetke i uglavnom se primjenjuju za obradbu predmeta veéih dimenzija.

Pravac i smjer glavnih osi odreduje se na temelju pravila ,desne ruke”. Vertikalne toka-
rilice imaju uglavnom dvije osi koje se oznacuju sa X i Z. Horizontalne tokarilice mogu
imati dvije, tri, Cetiri i Sest osi. Pozitivni smjer osi Z usmjeren je od radnog vretena pre-
ma van i noklana se s asi radnnaa vretena. a nozitivni smier asi X nvici n emieétain nn.

Numerizki

upravljani

alatni
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B e

saca alata (s prednje ili straznje strane). Bez znanja o smjerovima osi na stroju nije mo-

guce programirati stroj.

Slika 9.1, Horizontalna CNC tokarilica: a) smjer osi na $kolskoj tokarilici, b) industrijska

85







