~ CAD-CAMII —=

CNC Advanced
G-code oplopog

G-code €lval To Ovoud €VOC KELUEVOV YPOUUUEVO OE
YAWOOQ TETOLX TTOV VA UTToPEL va kaBodnynoel eva
CNC pnyavnuoa. 0 kwdikag G&M elval moAv amAog
Yl auTto Kol eglval apketd Snuo@uing. Eival
YPOUUEVOC OE €vav amAO0 Kelpevoypa@o (text
editor).
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~ CAD-CAMII ——

C_NC Advanced
G-CODE -yevika

Xpnoipomolwvtag eva ovyxpovo CNC pnyavnuo ko
eva Aoylopiko CAM dev ypewddletal va ypoa@tel o
KWOLKOG xelpokivnta. PUoIKE VTTAPYOVV Kol EEALPETELG
O€ TMEPLTMITWOELG TTIOV XPELXCETAL PULO OTIAN] AAAQyN O€ UL
| TEPLOOOTEPES LETABANTEG TOV TIPOYPA LA TOC.

H Soun tov kwdika dev eival akplfog (Sl og OAa Ta
CNC pnyoviuata. YTapxouvv UIKPEG SLAPOPOTIOL)OELS
avdAoyo pe TO €60C TOL  UNXAVNUOTOG, TOV
KATAOKEVOOTY) KATIL.
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~__  cAp-cAMII —- =
CNC Advanced
G-CODE 6oun

H doun touv kwéika G OMwG amelkovideTtal otnv
ELKOVO KATW.

papion 3d ksetap - Motepad

File Edit Format View Help
*

(98

S788M3

GBZ18.808
GEXe.eeeYe.eea
GEXE.e0eYes.8eels. 008
GEX69.199Y3.955
G17-8.949F588.8
G1X78.588F280.08
X71.782¥4.833
X72.759Y4.172
X73.725Y4. 368
X73.847Y4. 35949
X73.968Y4.429
X66.832
X65.238Y4.656

Xod, A48Y4,923

rrrrrr

FIGURE 3.1
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b : CAD'CAM II = 7 =——

CNC Advahcéd
G-CODE

Onwe¢ mapatnpeite kwdikag G dev elval Timota
MOHPATAVW OO0 &va amAo. Aegv elval eVkKoAx
AVOYVWOLUO aTt0 KATOoloV Tov Oev exel Paoikn
yvwon mpoypoapupatiopov CNC unxavwv.

[Tio katw Ba Sovpe mapadelypata kwdika G kol Oa
£ENYNOOVUE TIG TILO oLV ONG EVTOAES TOV KWOLKa G.
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Vb ie— -

CNC Advanced
[Mapaderyua

Ac oxedldoovpe eva opboywvio pe dlaotdoels (mAdtog 50mm,
unkos 100mm). To aplotepo ywviako onpeio Tov opBoywviov
etval To onpeto (0,0). OewpoVpe OTL TTPOKELTAL VO LETAKIVOOVUE
amo eva omoladnmote onueio oto onueto 0,0. e autd TO
mapadelypa Ba petakivnBouvpe povo oto XY emimedo ywpis va
vmoAoyilovpe kaBoAov to BaBog tov afova Z.

100
3— >

50
—>
<—-

1 <}—5

FIGURE 3.2
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— CAD-CAM II =

U1 B W DN =

CNC Advanced
[Mapaderyua
EvtoAéc: G-code:

JInyaive oto onuelo 0 1.G21 F50 X0, YO
IInyawve Bopeia 50mm 2.G1Y50

JInyatve votia 50 4.G1 Y0

1
JInyoawe avatoAika 100mm 3.G1 X100
1
1

JIyouve tiow oto onueio 0 5.G1 X0
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~ CAD-CAMII ——

CNC Advahcéd

Eneénynon g-code: fnua 1o

G21 Slvoule EVTOATN OTO UNYXGVNUX VO XPTOLLOTIOMOEL
TO HETPIKO ovotnua (mm). Eav Ba 6B&lape va
XPNOLUOTIOMOOVE (VvToeS Ba elodyape TNV evroAn G20.

Me to ypauppa F evvoovpe tnv toyLTNTA UETAKIVONG.
F50 Acpe oto unyavnuoa va petakivnOel my 50mm/min.

Ta X0 YO etvat ot cuvteTtaypeves Tov onpeiov (0,0).
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— ~ CAD-CAMII ——

CNC Advanced
[Mapaderyua

Eneénynon g-code: fnua 2

G1Y50 10 e¢pyadelo petakiveital 50mm
Bopela.

G1 slval gAeyyouevn petakivnomn oe avtibeon
ne To GO Tov TO unxavnuo KWeltal ypnyopo.

Y50 petakivnon ¢ ke@oaAns 50mm pe Betikn
katevBvvon otov atova Y.
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= —— CAD-CAM II —— |

CNC Advanced
[Mapaderyua
emeénynon of g-code: fnua- 3

G1X100 Acpue otnv Ke@aAn va petakivnOel
100mm avatoAikd.

emeénynon g-code: fnua- 4

G1YO Agpe otnv ke@aAn va petakivnBel 50mm
VOTLAL
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~ CAD-CAMII o

CNC Advanced
[Mapaderyua

Eneénynon g-code: fnua- 5

G1X0 Ague otnv Ke@oAn va PeTAKLvnOEl
100mm JuTIKG OE OYEON UE TO TPONYOVUEVO
onuelo.

E€oplopov ol petakiviioels otov G kwdika eival

LE OTMOAVUTEC OUVTETAYUEVEG EKTOGC OV OPLOTEL
SLOPOPETIKA OTNV apXN TOU KWOLKA.
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= CAD-CAM II 2 ————

CNC Advanced
Feed, Speed and tools

Feed

H taxyVvmta mpowong mpoodiopiletal pHe tov
ypauua F otov kwdika G kKot mpoodlopllel TNV
EAEYXOUEV] YPOUULK] 1 KUKALkN kivnon.
[Hapadetypa

G1 X100 Y50 F50
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CAD-CAM II

CNC Advanced

Feed, Speed and tools
Speed

H tayvtnta pe tnv omola MEPLOTPEPETAL TO UOTEP
TTpoodlopileTal HE TO ypauua S Kat Tov aplopo mov
dnAwvel meploTpo@n ava Aemto (RPM).

To ypauua S GUVOSEUETO(L Ao TNV €VTtoAn M oTnv
OpXN TOU TIPOYPAUUATOG KAl SLVEL EVTOAT] OTO LOTEP
Yl vo EsKwnGSL va TEpLoTpE@ETAL SEELlooTPOPQ
(M03) 1 aplotepootpo@a (M04)

TopaSElypQ:

M03 S12000
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~ CAD-CAMII ——

CNC Advanced
Feed, Speed and tools

Epyaieio

To ypaupa T ypnoipomoleital o€ oLVSLACUO IE
NV €vtoA] M06 Kol tpoodiopilel To EpYAAELD TTOV
Oa ypnoipomonBel otnv kKatepyaoia. O aplOpog
TOV EpYAAELOV SNAWVEL TOV aplOUO TOV EPYAAELOV
OTOV EPYAAELOPOPEN TNG UNX VTG .

[Hapaderypo:
MO6 T2
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~ CAD-CAM II —=

CNC Advanced
Eme&nynon G & M evtoAwv
GO(ypryopn kivion)
H svro?m GO, uarouava ™y Kscpakn 0TO Gnusto
usroucwncmg Xpnmuonowovrag TIG usytarsg TOXVTNTEG.
Zuvnowg xpnmuonowwat yloo Kwr]cag IOV

Ttpocyuaronomuvrou EKTOG TOU reuaxtou OV TPOKELTAL VX
Karspyaorovus u)crre Vo  TIETUYOUUE Kockurspovg
napayu)yucovg XPOVOUG. 0 npoypapuauorng npsnst va
elval L('Stourspoc TMPOOCEKTIKOG OTAV XPNOLUOTOLEL avrnv ™mv
EVTOAN woTe va unv mpokXpetaletoal 1dtaitepn tpoooxn The
CNC programmer must be very careful when he inserts this
command because faulty coordinates may cause damage in
the tool or in the stock.
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— ~ capcaMnn

CNC Advanced
Eme&nynon G & M evtoAwv

G1(eAeyyouevn kivnon)

Omtw¢ ava@EpOnke Kol nponyouuavwg n
evtoAn G1 Agel oTo unxavnua v
uarouavn@st OTL( OUVTETAYUEVEG TIOU
akoAovBouvv ToOV Ku)6u<oc G1l, oe ux
npOKaeopLGusvn TO(XUTT]TO( Av
Unoﬂsoouus OTL TO spya?\slo elval oto
onuelo unSsv (A) kat OéAovpe va
usramvn@ouus TPWTA oto B kat HETA
0TO Gnusto XPNOLHLOTIOLWVTAS TNV (Ol
toyvtnta, F100.

- G1X10 Y15 F100 (B point)
- G1 X25 Y10 (C point).

30
25
20

B(10,15)

A(0,0) 5 10 15 20 25 30
FIGURE 3.3

‘Onw¢ mapatnpeite otnv Sevtepn ypauun 6ev ypaape tnv evrtoin F100.
AvTo onuaivel OTL B XpNOLUOTION)COVE TNV 0L TAY VTN TA IOV ELYOLLE KOl

OTNV T(PONYOULEVT YOI,
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== CAD-CAMII — -

CNC Advanced
Eme&nynon G & M evtoAwv

G2(6eélootpopn kivhon)
YmoBetovpe OTL elpaote 0to onpeio 0
KOL TIPETEL VA  UETOKIVNOOVUE OTO
onueio a kot HETA OEELOOTPOPN
KUKALKT] Klvnomn oTto onueio b pe
tayvtnta F50.

-G1 X20 Y30 F50

-G2 X50 Y20 110 J-20

[ -> mpoodlopilel TNV AMOCTHON TOU
ONUEIOL WG TTPOG TOV afova X

J-> mpoodlopilel TNV amOOTAON TOU
onueiov B mpog tov afova Y

X xat Y petatomicels elval o€ OYETIKN
ATTOCTOOT ATIO TO APXLKO O UELO.

60
50
40
a(20,30) _ —_
3 0 ....... F . ﬁq\ G 2
20 K7 b(50,20)
1 0 f _I—c rzrtl:ltiflrs‘)f

0.0 10 20 30 40 50 60

FIGURE 3.4
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== _ CAD-CAMII

CNC Advanced
Eme&nynon G & M evtoAwv

G3(apiotepootpopn Kivnon)

YmoBétovpe 0Tl elpaote oto onuelo 60

0 KoL TIPETEL Vo LETAKIVNOOVUE OTO

onuelo a xat petd Se&dotpown 20

KUKALKT) klvnon oto onuelo b pe 40 G3
TO(XI’)TT]TO( F50. 35 b(20 30) cou.nter clockwise
-G1 X50 Y20 F50 \

-G3 X20 Y301-20 J-10 20 ﬁ";‘“""""""""""""3(50:20)
[ -> mpoodiopilel Tnv amdéotaon tov 10 us(’f' -
onUELlOV WG PO ToV d&ova X

J-> mpoodlopilel TV amoéoTAOT TOU 00 10 20 30 40 50 60
onuelov B mpog tov atova Y FIGURE 3.5

X Kal Y HETATOTIOELS EVOL OE OYETLKN
ATTOCTOOT] ATTO TO APXLKO O usio.
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- CAD-CAMII — ==

CNC Advanced
Eme&nynon G & M evtoAwv

G17 /G18 / G19 (emineda epyaoiac)

G17 mpoodlopilet To X-Y emimedo
G18 mpoodiopilet to Z-X emimedo

G19 poodiopilel To Y-Z emimedo

Format
| cx] [J ey
G17{ S92y xRl My z2
G02 oMK
618{ 302y xqza(f K=y vy
Jev] [K c=
619{ 82y vzt 21y xx
FIGURE 3.6
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— CAD-CAM II —— -

CNC Advanced
Eme&nynon G & M evtoAwv

G20 /21 (uovadec)

Ot G21 and G20 evtoAég mpoodiopilovv TIC
Hovadeg Tov Kwotka G :

- G21 =millimeters
- G22 = inches
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— ~ CAD-CAMII ——

CNC Advanced
Eme&nynon G & M evtoAwv

G90 /G91

AVo tOmoL TPOOOLOPIOUOY  CUVTETAYUEVWV
vmapyovv G90 kai G91.

Me tnv evtoAn G90 xpnoLLOTIOLOVUE OTOV
TPOYPAUUATIONO TIGC OTMOAUTEG OCUVTETOYUEVEG
Kot pe v G91 xpnoluomoloVUE TIG OXETLKEG.
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~ CAD-CAMII ==

CNC Advanced
Eme&nynon G & M evtoAwv

(28 Reference point return

H evtoAnn G28 Ba oteldel TO pnYavnuo otnv opylKn TOU
Ocon(home position). H evtoAn ekteAeital pe ypnyopn TayxvInITQ
omw¢ ovpuPaitvel pe v GOO.

G04 ypovokaBuvoteEpnon

H evtoAn avtnv Betel xpovokaBUOTEPNON AVAUECH OTLG
ypaupes (blocks) twv evtoAwy. O TUMOG €KTEAEONS MG
EVTOANG €lval GO4X (time)

[Na napa&ewua GO4X10 Gnuawst OTL UETA omo ™V ypocuw] IOV
EKTEAELTOL OTO nocpoov Tpoypapua Oa UT[O(pXSL Lo nowcm
devteporemtwy. To mpoypaupa Ba Eekivnoel avtopata peta amo 10
deVTEPOAETITAL

CAD/CAM II - TEI OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessaly.gr



mailto:amakris@teithessaly.gr

= ~ CAD-CAMII S

CNC Advanced

Eme&nynon G & M evtoAwv

MO0 - Program Stop

Me v svro?m aQUTNV TO npoypauua OTOUATAEL TIPOCWPLVA KOl TO
LOTEP GUVEXLZSL oTNnV Karacrracm OV BpLGKOTO(V OnAadn GUVEXLZSL
va nsptorpscpsrat av OEV EXEL ATIEVEPYOTOWNOEL TTPONYOVUEVWG ATIO
AAAN EVTOAN).

MO02- End of program

Me v EVTOA owrnv tepuatilovpe to Tpoypoappa. M02 kot M30 £xovv
TIC (OLEG AELTOVPYILEG.

M03- Spindle rotation (CW)
AgELOOTPOPN TIEPLOTPOPT] TOV UOTEP
M04- Spindle rotation (CCW)

ApLoTEPOOTPOPN TTEPLOTPOPT) TOV UOTEP

" CAD/CAM M - TEI OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessaly.gr



mailto:amakris@teithessaly.gr

= ——— 7 CAD'CAM II = | =

CNC Advanced
Eme&nynon G & M evtoAwv

MO5 - Spindle Stop

Alvoupe €vtoAn] O0TO UNXAVNUO VX OTOAUXTHOEL VvV
TEPLOTPEPEL TO LOTEP.

MO06- Tool change

Me auTNV TNV €EVTOAN] OTEAVOUUE TO UNXAVIUO VA
EMIAEEEL TO EPYOAAELD ATIO TOV EPYAAELOPOPEX WOTE VA
EEKLVI|OEL TNV KATEPYAOLA.
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——— CAD-CAM I

CNC Advanced
Aoknon 1.1
leipaua

In this experiment we will mill a “** Sr;

05

part according to the following

drawing on 100x100x20 mm

material.

» The symbol4indicates the project

home position. It is also the origin o2

of the axes. The X, Y, Z absolute 2 17 \[H

values relate to this point. : q & :
* The circle at point 1 indicates A N Ei

the milling cutter diameter and N ]

the milling starting point. Y axis ?

& Bt
X axis
FIGURE 3.7
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CAD-CAM II

CNC Advanced

Pick the XY plane, absolute
coordinates, metric unit

Start spindle motor at 3500rpm

Move to clearance point
(clearance =3)

move to point 1 at maximum feed
(clearance = 3mm)

move to Z=-0.5 mm at feed =50
move to point 2 at feed = 80
Move to point 3

Move to point 4

Move to point 5

Move to point 6

Move to point 7

Aoxknon 1.1

G17 G90 G21 Move to point 8

M3 S3500 Move to point 9

GO0 Z3 Move back to point 1
GO X30 Y50 Move to clearance point
G1Z-0.5 F50 Move to home position
G1Y60 F80 Stop Spindle motor
G1X40Y70 End of program
G1X60

G1 X70Y60

G1Y40

G1X60Y30

G1 X40

G1X30 Y40
G1Y50

GO Z3

GO X0 YO
M5
M30

" CAD/CAM IT - TET OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessaly.gr
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~ CAD-CAMII =

CNC Advanced
Aoxknon-1.1
If we visit the web page http://nraynaud.github.io/webgcode/

we will see that there is a G-code simulation. If we paste the G-
code in the window left, a graphic with the movement of the
tool will appear.

+ [e

ed ech rch TechMag conferences competition epixeirin universal erasmus
G-C ode Q n dn ty toolp lth snnuhton
Paste your g-code in the left-hand window and see the of your tool path on the right
he 1i; are mnteractive, ag them to c lﬁllgE € point of view.
op )
4 AN
] N

FIGURE 3.8
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——  CAD-CAMII

CNC Advanced
Exercise 1.2
A
Experiment
In this experiment we will mill a “** ﬁr; :
profile with arches in the corners. T o
We will use the same material as -
before.
* The symbol% indicates the project s ~
home position. It is also the origin I
of the axes. The X, Y Z absolute 8| e
values relate to this point. S N 6
e The circle at point 1  indicates ,__| | R o <
the milling cutter diameter and PN .
the milling starting point. X axis d
= 7 FIGURE 3.9
~ CAD/CAM If - TEI OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessaly.gr
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CAD-CAM II

Pick the XY plane, absolute
coordinates, metric unit

Start spindle motor at
3500rpm

Move to clearance point

(clearance =5)

move to point 1 at maximum
feed (clearance = 3mm)

move to Z=-0.5 mm at feed =30

move to point 2 at feed =70

Move to point 3
Move to point 4
Move to point 5
Move to point 6
Move to point 7

" CAD/CAM 1T - TEI OF THESSALY-STEX- MSc Athanasios Makris-

CNC Advanced

Exercise 1.2

G17 G90 G21

M3 S3500

GO Z5

GO X20 Y50

G1Z-0.5 F30

G1 Y70 F70
G2 X30 Y80 110 J0
G1 X70 Y80
G2 X80 Y70 10]-10
G1 X80 Y30
G3 X70 Y20 1-10 JO

Move to point 8

Move to point 9

Move back to point 1

Move to clearance
point

Move to home
position

Stop Spindle motor

End of program

amakris@téi_tfﬁes_sély.g? :

G1X30Y20

G2 X20Y30 I0 J10

G1 X20 Y50

GO Z3

GO X0 YO

M5
M30
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= ~ CAD-CAMII ——

CNC Advanced
Exercise-1.2
If we visit the web page http://nraynaud.github.io/webgcode/

we will see that there is a G-code simulation. If we paste the G-code in
the window left, a graphic with the movement of the tool will

£ASLE YULL E-UUUS L LT ICL-UALG W LIG0W diU STC LUE PITYICW UL YULL WUI patis Ull e Lig
The right-hand pane are interactive, drag them to change the point of view. %
3 ™~
7] /

FIGURE 3.10
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. CADCAMII

CNC Advanced

Exercise 1.3

Experiment

In this experiment we will add a profile
processing to our material according to the Zaxis
following drawing. mill a profile with arches

in the corners. We will use the same material

as before.

Our cutter width is 3mm. Because the
cutter width is smaller than the space
between the profile lines and the edges of
the material, the processing is done in two
cycles.

The home position will be also the starting
point.

We can't process the material in any depth at

one cycle. If we want to go deep, we do it in

several cycles. The number of cycles depends Y axis
on the hardness of the material.

A

]—G T
o
o~

100

X axis

100

0

100
90

|

| -

FIGURE 3.11
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- CAD-CAM IT

CNC Advanced

Pick the XY plane, absolute
coordinates, metric unit

Start spindle motor at 3500rpm
Move to point (0,0)

Move to clearance point
(clearance =3)

Plunge the tool negative to Z
0.5unit at feed=30

Move 1unit offset from X at feed
=70

Move north 99 units
Move right 99 units
Move south 99 units

Move next point for the second
cycle

Exercise 1.3
G17 G90 G21

M3 S3500
GO X0 YO
GO Z3

G1Z-0.5F30
G1 X1 F70

G1Y99
G1 X99
Gl1Y1

G1 X3.5

G1Y96.5

G1 X96.5
G1Y3.5
G1X3.5

GO Z3

GO X0 YO

M5
M30

~ CAD/CAM I - TEI OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessaly.gr
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~ CAD-CAMII =

CNC Advanced

Exercise-1.3

If we paste the G-code in the G-code simulator web page ,
a graphic with the movement of the tool will appear.

4 ' . . .
G-Code Q'n'dirty toolpath simulator
P'lSIE your g-code in the lefi-hand window and see the preview of your tool path on the right.
The right-hand pane are interactive, dmg them to change the point of view.
3 53500 R
X2 Ye
3 [o]
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FIGURE 3.12
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Aoknon-1

Most of times ,there are

more than one operations &
in one program. In the
figures below we created g
a txt document with all "4}
£

the operations and the &4
result illustrated below.

FIGURE 3.13
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2TNnv OUVEYELX O Lpeite

TTEPLOOOTEPEC AOKNOELC YIa EEXOKNON
OTOV oUUPBATIKO TPOYPAUUATIOUO
WOTE VA EEOLKELWOEITE UE TOV KWOLKX

unxavng G.
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! MO6TI1
S1200

1 GO X30,Y30 2720
G0 Z2.0
G1Z7-1.0
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G0 Z1.0
GO X0,YO0
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FIGURE 3.14 M30
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e - {U . ‘U‘ 1002 N11 M5
e NO2 MO6 T2 N12 MO06 T3
) NO3 M3 S4000  N13 M3 S4000
- - NO4 GO X20 Y80  N14 GO X80 Y80
1w | NO5 GO Z2 N15 GO Z2
7 e NO6 G1Z-13F30 N16 GO X20 Y20
NO7 GO Z2 N17 G1 Z-9.5 F30
o NO8 G80 X80 Y20 N18 G0 Z20
“’ . N09G1Z-13F30 N19 M5
oo jo8 N10 GO Z20 N20 M30
FIGURE 3.1; et
 CAD/CAMI = TEI OF THESSALY-STEX- MSc Athanasios Makris- amakris@teithessalyugr



mailto:amakris@teithessaly.gr

(9,2.268)

"2-")..;.';:-& A(0,0) X
-~ - 10.0 —
Initial
position

FIGURE 3.16
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