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Abstract

In this paper, we developed a module that helps NC
programming instructions machining standard in the
CAM environment. This module allows learning to
numerically as well as conversational programming
mode. Two parties have developed. The first part
deals with the incompatibility of functions
preparatory commands such as FANUC, FAGOR,
NUM, SINUMERIK, shooting, and milling. The
second part deals with developing a module
contributing to the adaptation of standard machining
instructions in the CAM environment.
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I. INTRODUCTION
The programming of the CNC is based on standard
programming languages. It turns out that these
standards are not complete. The directors of CNC
(DNC) to adapt the specifications of their machines.
The criteria describe programming languages , also
called commands. Each builder DNC was trying, by
all means, to differentiate its products from those of
competition and develop the standard programming

languages [1].

The non-uniformity of the language used creates
confusion in preparing programs of different
commands, leading to reluctance and inaction often
when learning or programming of numerical control,
especially in the case of a machine park varied
languages, installing and doubt.

A set of tutorials enabling the discovery and
language learning machine was developed,
highlighting some functions preparatory core and
CNC technology. We can quote EMCO, DENFORD,
PROCAM, Tour Assistance, the ARDEM
(Association for Research and Development
Multimedia Computer Education). Which developed
three tutorials (CONCEPT CN CN DIDA, IPMO),
the association MECAPASSION, DS,
SOLIDCONCEPTER software provides several
commands, using the operator command is equivalent
to choosing the post desired processor. Orders and
REALMECA FAGOR offer intuitive tools to
machines, using a group technology based on
statements of form (dot machining operations). Other
work has developing to provide the learner the basics
of CNC programming but limited to one language
[2,3].
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This work aims to study the incompatibility of the
most used commands NC and develop a teaching tool
to support NC programming conversationally
machining instructions in a CAM.

I1. INCOMPATIBILITIES OF ADDRESS

The most common standard is the 1SO standard (1ISO
840), which defines the alphabet based on the ASCII
code and additional measures that restrict the
programming format (ISO 1056,1057,1058,1059)[4].

Table 1 shows some differences in codes with two
names for the same code [5,6].

Table 1. Codes incompatibility based on a designation

Code Turning Milling

G76 | Threading cycle Bore

G90 | Removal cycle absolute programming

G92 | Threading cycle absolute programming

Face turning

G94
cycle

Feed (minute)

G98 | Feed (minute) | Return to the starting point

Some manufacturers of DNC (FANUC,
FAGOR ...) use the same code in turning and milling
for two different designations, such as for Fanuc and
different codes for the same designation. These
differences are even more pronounced in the case of
FAGOR. To the SINUMERIK, the same codes are
generally used for the same designations. As for the
NUM control, using the ISO code, there have been no
differences in designation for the same code.

Except for preparatory functions and
auxiliary functions, the result after the statistical
study of these addresses the following [7]:

- 37.50% use the same designation

- 25% use two names

- 08.33% use three designations

- 08.33% use four designations

- 08.33% use five names (addresses Q, H)

- 04.16% use seven nominations (address P)
- 04.16% use eight nominations (Address R)
- 04.16% use nine nominations (e-K)

Faced with a likely lack of consultation and
fierce business competition, it continues to see a non-
uniformity of language difficulties caused by the
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programming of CNC. Hence the importance of
developing a tool for NC programming for different
orders.

11l. DEVELOPED MODEL

To overcome the problems posed by these
inconsistencies, a teaching module contributing to the
adaptation of CNC machining instructions FANUC
controls [12], SINUMERIK [9], NUM [10], FAGOR
[11] was developed using the Visual Basic version
6.0 and a video editing software to create video files
corresponding to machining operations.
In addition to using the program, two applications of
machining turning and milling are visualized by
video sequences corresponding to each block of the
proposed program. This will also incorporate
multimedia in the teaching of digital control. With the
multimedia software used, the computer becomes a
complete system for acquiring and editing video,
without being forced to use specialized equipment
and expensive.

The creation of videos is a three-step
process:

Capture (acquisition) is the video recording
on the hard disk.

Edited (assembly): the classification of
video scenes in the desired order, for example, the
first reference block of the original machine, the
second block tool change, and sound effects can add
comments in the film.

Create the film is the creation of the final
video or video files.

A. Key features
This module has three main functions:

- Identification codes with writing syntax
- Search for code designations
- Applications in videos (turning and milling)

For the shooting, several sequences of machining
operations were recorded in video files. These
highlight machining cycles programmed with
FANUC control cycles such as Turning-draft G71,
G70 Turning-finishing, threading G76, G74 peck
drilling, and the different linear and circular
interpolations.

For milling, it was shown the zero offset,
programming absolute or relative, the different linear
and circular interpolations, and clearances of tools.

B. Identification of a designation

The first function allows identifying the designation
of the preparatory function code G after choosing the
command/operation and the desired G code.
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The procedure of this function is illustrated by the
steps of Figure 1 and Figure 2.

Data Entry

ontrol / Operations

(=

- Codes
- Operations
- Designation

Designation of the desired code

Fig.1. Mode operation of the first function

In case the code has not sought designation, the
term "EXIST" is displayed in the text field reserved
for the description of the code sought.

[E] LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE NUMERIQUE - [OPERATION RELATIVE A UN CODE 6] MIEIES]
V] FERMER TOLT (&
E

# CODES B 8 DSl ATI0HE| 5 EXEMPLES viDEDS] () Al

COMMANDES!OPERATIONS CODES G

SINUMERIK/FRAISAGE
NUM /FRAISAGE
FAGOR/FRAISAGE
FANUC/TOURNAGE

DESIGNATION DU CODE RECHERCHE
Positionnement (avance rapide}

QUITTER
"?ﬂ EXEMPLES VIDEOS FERME p) AIDE FERME

Fig.2.1dentification designation

CODES G FERME.
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C. Identification code with syntax.
Data Entry

Control /operation |
>

Command/Opération

Choice of
designation

Désignations

Checking with
Database

- Codes

- Syntax
-Speed S
-Feed

Display in text

fields v
-Code
Writing - Syntax
— 5 s
Block _F
-M

Fig.3.Mode operation of the second function

The second function allows the identification of the
syntax of a program G-code from the desired name,
and the command/operation is illustrated by the steps
of Figure 3 and Figure 4 display.

Programming with Visual Basic 6.0 software is
sequential programming, advancing step by step. The
program should check all the parameters from the
files of the database. If, after reading a parameter of
the syntax of the code looking for does not exist in
the file, the text field will be closed to the
programmer. The latter cannot enter data. By cons in
the case of M functions, the corresponding text field
is still open. The screen of Figure 4 shows the closure
of the text field reserved for S because it cannot be
programmed to rotate in the same block in the case of
linear interpolation GO1.

[E] LA PROGRAMMATION DES MACHINES-DUTILS A COMMANDE NUMERIQUE - [ CODE 6 RELATIF A UNE DESIGNATION | IETE|

FERMERTOUT |8
X

“ooesc| £ pESIGHATIONS| BX EXEMPLES VIDEDS| %) 2ipE|

COMMANDES/OPERATIONS

DESIGNATION

Llv

Go1 Lx«ua Y30 |M08

WCODEG "\ COORDOMMEES

ENAEGISTRER DANS LE FICHIER
C\denfardvéata‘program.nd

Emn(ss cuert }ﬁDESIGMﬂI]NSF[RN[

VITESSED AVANCE "\ ITESSE DE ROTATION ™\ FONCTION AUMLIAIRE

QUITTER
? EXEMPLES VIDEDS FERME '\?) AIDE FERME

Fig.4. Identification of a G-code
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After writing the code and syntax, it is asked to
introduce the coordinates of the point to be reached,
the value of the feed rate, and the corresponding
auxiliary function, as shown in the screen of fig 4.
Once the block of writing, it is possible to save a file
(C: \ ... \ Data \ file name) belonging to a CAM
software by clicking after the end of each block on
the Save button in the FILE.

After you click save the file, the block in question is
directly inserted into a pre-established in CAD-CAM
software using the command FANUC

0O 0001 (program number)

G21 G91G28 X0 Y0 Z0/U0O WO ;
MO06 TO1;
G92 X...
MO3 S...;
G00 G900 X Y / XZ;

GO0l X45 Y30 F150 MO8 ;
G28 G91 X0 Y0 Z0/U0 WO ;
MO05 M30;

D. Video examples

The screen of Figure 5 shows two examples of
program turning and milling. Just click on the
example so that the program wanted to view is
displayed in the BLOCK (BLOCK).

Y... Z...;

Each block in the program year is the video file. In
what follows, we limit ourselves to present only a few
sequences of programs for turning and milling.

- Example programming milling

The screen of Figure 5 also has the original
machine tool position (MO) after using the cutter tool
magazine, corresponding to the block NO0O1 of the
proposed milling program.

P LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE NUMERIQUE - | EXEMPLES' VIDEOS] [8]]
C) FERVERTOUT -8
X
N cooess| 8 1 | 203 [O) |
EXEMPLES
i ==
tounage M05 T01

G92X:83.900'Y171.0202250.900
1

0
G31X0Y020

G28
M05 M3
T R
DEROULEMENT PAS A PAS QUITTER
|)V|EDDESEFERME */gDESIBM‘(IDNSow«l @MWSWDEUSW J(?‘ AIDE ouvert
Fig.5. Program block N001 milling machine zero

position

The screen of Figure 6 shows a linear interpolation
with programming for corresponding to the block
NO009.
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2] LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE® NUMERIQUE - | EXEMPLES VIDEOS] 8

FERMERTOUT |65
2l cooesel 9 oesinations| W@ oy

EXEMPLES SEQUENCES (BLOCS)
621 691 623X0 Y020

.900'Y171.020 2250.900

tounage

1} 2t 0Y020 ]
M5 M30
DEROULEMENT COMPLET
DEROULEMENT PAS A PAS QUITTER

@l CODES G FERME

Fig. 6. Block N0O09 program programming on linear
interpolation

-}p DESIGNATIONS FERME. ‘l? EXEMPLES VIDEDS cuvert Q) AIDE FEAME

- Programming example for turning

The screen of Figure 7 shows the original position
machine tool (MO) after resetting the machine (reset)
and catch the reference.

[l LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE NUMERIQUE - | EXEMPLES

VIDEOS)
FERMERTOUT .||
x|

| copes 6| 2 pesiGraTIoNs| Wi Vi | @ o

M05 103
M03 5650

676 drnnm
DEROULENENT CONPLET
Emozsaszmz ‘V;':," ‘F? avet Q)mz FERME

Fig. 7. NOO1 original block machine

The screens 8 to 10 are machining cycles shooting.

] LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE NUMERIQUE - [ EXEMPLES VIDEOS] 8]
FERMER TOUT |8

x

» CoDESG| 2 DESIGNaTIONS| 9]

|

EXEMPLES  SEQUENCES (BLOCS)

G21 G39 628 U0 WO
M5 T01

iz 20e

M03 5350
1

M05 103
Mo

GOD:
GO1 5
G00X15.90Z2
G76 POT1060 0100 RO 10
DEROULEMENT COMPLET
DEROULEMENT PAS APAS QUITTER
\ (7
(CODES G FERME. DESIGNATIONS FERME I EXEMPLES VIDEOS cuvert K-) AIDE FERME
! ‘

Fig. 8. NOO8 block removal cycle-draft
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I LA PROGRAMMATION DES MACHINES-OUTILS A COMMANDE NUMERIQUE - | EXEMPLES VIDEDS] -[8]x]
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Fig. 9. N022 block threading cycle

] LA PROGRAMMATION DES MACHINES-DUTILS A COMMANDE NUMERIQUE - [ EXEMPLES VIDEOS] _[8]x
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x
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Fig.10. N28 block drilling peck

IV. CONCLUSION

In this work, the goal is to develop a tool for
programming to teach or learn NC, especially in a
machine park varied languages and avoiding
dependence on a single manufacturer or technology.

In addition to the presentation of the three functions
of the module, multimedia software was used for the
preparation of two video films of turning and milling
applications.

It is also possible to call only one video file to
explain a sequence or block release as a tool, a tool
change, an interpolation, a machining cycle. The
integration of multimedia in training and learning of
the CNC will facilitate the explanation and
understanding of different directions and machining
cycles and the preparation of the workplace by the
determination of origin.
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