
 

A

Abstract: Res
initiated at M
order to avoid
and NC prog
were develope
APT philosoph
part machined
phases: proc
geometrical d
followed by lo
phase all obta
suitable forma
Key words: AP

 
1. INTRODU

 
1.1 The postp

The postp
manufacturing
The postproc
software and a
lot of CNC 
designed som
professional p
dropping by r
produce fatal c

A postpro
of subroutine
processor into
translate the s
language for n
obtained by C
iTNC 530 
Automatically
programming 
numerically co

 
Fig.1. The pos

 
 

The reason
CAM softwar
numerical con
almost all kno

A such o
functional m
function, auxil

THE IM
APT FORM

GHINE

searches in co
MIT, followed b
d the incompat

gramming softw
ed, improving 
hy, computer a
d on CNC mach
cessing and 
definition of a
ogical linking of
ained data in pr
at for CNC equi
PT, postprocess

UCTION 

processor 
processor is an
g, when the mac
cessor represen
a CNC machin

types with p
mewhat indep
postprocessor ca
removing the 3D
collisions and m
cessor is a com

es, and that t
o a useful data
specific languag
numerical contr

CATIA software
numerical co

y Programmed 
language use

ontrolled machi

stprocessor stru

n of this extra 
re commonly c
ntrol. The final r
wn CNCs. 

of postprocesso
modules (Ryu, 

liary function, t

Annals of DA

MPORTAN
MAT (CAD

EA, M[ihalach

mputer aided 
by APT proces
tibilities betwee

ware. Since the
CNC machinin

aided programm
hine tool is real

post-processin
all tool path 
f these element

revious phase w
ipment.  
sor, CAD/CAM

n essential elem
chine-tool is eq
nts the link 
e-tools. Over th
personalized fe
endent of CA
an guarantee a m
D-CNC conver

manufacturing e
mputer program
transform the 
a for CNC ma
ge of the CAM
rol (for this cas
e into ISO file 
ontrol) (Ross, 

Tool is a h
ed to generat
ine tools.  

ucture 

task is that da
cannot be fully
result is a ISO d

or (figure 1) c
2002): contr

translation func

AAAM for 2010 & 
ISBN 978-3-90

NCE OF A P
D) IN ISO F

he]; DOBRE

programming 
ssor appearanc
en CNC equipm
en a lot of ver
ng. According 

ming approach 
lized in two sep
ng. First of 

elements is d
ts, and in the se

will be converted

M, NC programm

ment in mecha
quipped with a C

between 3D-C
he world there 

features, which
AM designers
manufacturing 
rsion errors tha
errors. 

m that consist in
output data 

achine-tools. It
M software into

e, from APT fo
used by Haiden

1978). APT
high-level com
te instructions

ata files obtaine
y assimilated by
data file used b

contains five m
rol function, 
ction and output

Proceedings of the 
01509-73-5, Editor 

Make Harm

POSTPRO
FORMAT 

SCU, T[iberi
G[eorge

were 
ce in 
ments 
rsions 

with 
of  a 
arate 

all, 
done, 
econd 
d in a 

ming  

anical 
CNC. 
CAM 
are a 

h are 
s. A 
costs 

at can 

n a lot 
from 
t can 

o ISO 
ormat 
nhain 
T or 

mputer 
s for 

ed by 
y the 

by the 

major 
input 
t fc.  

1.2 T
T

proc
math

I
spec
post
impo

(
(
(

(
(
(

(
(
(
T

not 
mac
disp
abou
reso
solu

T
prog
simp
not r
cutti
Afte
corre
post
proc
stage
temp
(the 
indic
indic

T
over
forec
take
prog
cutti

A
or e
Gen
CAM

1.3 T
I

basic
inpu
route

m

21st International D
B. Katalinic, Publis

mony Between Tech

  

OCESSOR I
USED BY 

  

iu]; NICOLE
e] 

The postproces
Therefore the 
cess due to 
hematical transf
In order to rea
cific code rec
tprocessor mus
ortant ones of th
(1)  Reading AT
(2)  Switching t
(3)  Switching 
      coordinate;

(4)  Checking o
(5)  Developing
(6)  Developing
      tool/contro

(7)  Allowing li
(8)  Storing out
(9)  Allowing o
The postproces
just for neutr
hine-tools. In 
lacements, spe
ut tools, inform
urces planning

utions.  
The more sop
gram before th
ple rules which 
respected a visu
ing tool was no
er a simple ch
ection stage. 
tprocessor can 
cess can appear
es during the
porarily cancel
postprocessor 

cation of unav
cate the right av
The profession
rview of the C
casting a futur
n the best d

grammer using 
ing optimization
Also, the postp
ven when som

nerally, is much
M software or to

The postproces
In figure 1 the
c structure the 

ut, output and tr
e from  APT  fo
machine. 

DAAAM Symposiu
shed by DAAAM In

hnology and Nature,

IN DATA T
HEIDENH

ESCU, A[dria

ssor importanc
automation of 
the a large 
formation etc.  
alize this trans
cognized by 
st process a l
hese being pres
TP file; 
to the coordinat
from  incremen

; 
of the machine-
g feed and rotat
g movement com
oller; 
inear interpolat
tput data; 
output data prin
ssor can be re
ral files transla
addition a po

eed limitations
mation’s and 

g and can lead

phisticated po
hat CNC starts 

postprocessor 
ual or acustic w
ot chosen at th
hecking of the
There are a 
detect and cor
r a lot of error
e tool changin
ed), the choice
must select th

vailable cooling
vailable cooling
nal postproces
CNC machine
e events during

decision at the
these informa

n without any f
processors can 

me errors of CA
h easier to chan
o check the CN

ssor structure 
re is a postpro
most important

ranslation. In fig
ormat  into  ISO

um, Volume 21, No
nternational, Vienn
, and Your Mind wi

D

TRANSFE
HAIN ITNC

an] F[lorin] &

ce  
the translation
number of 

 
slation, in fact 
the numerical
lot of operatio
sented below: 

te system of the
ntal   coordinate

tool restrains; 
tion speeds; 
mmands ordere

tion, circular int

nting. 
sponsible for o
ation what are

ostprocessor ca
, effective wo
decisions what

d to the better 

stprocessors c
running. Ther

follows, and if
warning appears
he beginning of
e program, ne

lot of situat
rrect an error. 
rs like: work c
ng (in fact th
e of wrong or 
hose axes that s
g liquid (postp
g liquid) etc.   
ssors offer in 
-tool activity, 
g the process. 
e right mome

ation in order t
further interven
work in restric

AM software o
nge the postpro
NC controller. 

cessor example
t functions: con
gure 2 it is pres
O  format,  acce

. 1, ISSN 1726-967
a, Austria, EU, 201
ill Fly Free as a Bir
DAAAM Symposium

R FROM 
C 530 

& ENCIU, 

n is a complex
operations, of

to obtain that
l control, the
ons, the most

e machine-tool;
e   at   absolute 

ed by machine-

terpolation etc;

other functions
e typically for

an restore axes
ork times, data
t can improve
manufacturing

can check the
re are a lot of
f these rules are
s (e.g. when the
f the program).
ext step is the
tions when a
During cutting
ycles as active
hese must be
inexistent axes
support speed),
processor must

real time an
based on the

Thus it can be
ent, the CNC
to improve the

ntions. 
cted conditions
r CNC appear.
cessor than the

e, having in its
ntrol, auxiliary,
sented the data 
epted  by  CNC

 

9
0

rd
m

x 
f 

t 
e 
t 

;  
      

s 
r 
s 
a 
e 
g 

e 
f 
e 
e 
.  
e 
a 
g 
e 
e 
s 
, 
t 

n 
e 
e 
C 
e 

s 
. 
e 

s 
, 



 

 

 
 
 
 
 
 
 

Fig.2. Data transfer from APT format into ISO format 
 

APT source file is written by the user helped by the CAM 
software.  APT processor verifies if there are errors in APT 
source file, errors related by the geometry and movement. CL 
file is a neutral file and contains data about tool position.  
Postprocessor converts the neutral file into ISO file.  

 
2. APT PROGRAM INTO ISO PROGRAM VIA 
POSTPROCESSOR 

 
It is important to explain the simplicity of the ISO 

language. ISO language has two types of commands: G 
commands and M commands. G commands refer to the 
directions which must be followed (feed, rotational movement, 
shift displacement on the left or on the right, function by the 
milling tool diameter). M commands refer to the auxiliary 
actions regarding the manufacturing process (main spindle 
start/stop, cutting tool changing, ending program etc.)  

ISO commands can be grouped in two: instant commands 
and modal commands. An instant command is available just in 
the moment of its reading and a modal command is available 
until that command will be canceled.  

The program sequence shown in figure 3 is extracted from 
an APT file, designed in the CAM module of the CATIA 
software. The program sequence shown in figure 3 is extracted 
from an APT file, designed in the CAM module of the CATIA 
software. 

 
Fig.3. APT program 

 
Fig.4. Resulted ISO program 
 

 

 
 
 

 
 
 
 
 
 
 
 
 

Fig.5. Haidenhain iTNC 530 program 
 

 
  
 
 
 
 
 
 
 
 
 
 

 

Fig.6. The part virtually designed and processed by milling    
 
 In pictures shown above there is the same sequence of the 

program in different formats (APT – figure 3, ISO, after 
postprocessing in figure 4, and directly written on Haidenhain 
NC – figure 5). In figure 6 there is a screen captured from 
CATIA with the processed part obtained by milling, process 
controlled by NC program, ISO version. 

 
3. CONCLUSIONS 

 
This paper presents the postprocessor role when cutting 

manufacturing becomes just a numerical controlled process. 
The diversity of the machine-tools, of the CNC controllers, of 
the CAM software and the geometry of the processed parts, ask 
for a faster NC programming. It is very well known that a CNC 
machine-tool works with a low level programming language, 
and this kind of program almost is impossible to be obtained by 
modern CAM software, which offers a high level programming 
language – APT format. Thus, a postprocessor, realized in a 
common programming language, can be the most useful 
solution to make real the communication between CAM 
software and CNC machine-tools. 
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