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TP  1  2D  MILLING  1/2

A  first  approach  to  CAM  on  CATIA  
Understand  the  main  stages  of  creating  a  
program  on  CATIA  Immerse  yourself  in  the  
construction  philosophy  of  each  machining  
operation  It  is  a  question  of  defining  what  is  
being  machined  (entity),  how  (strategy,  
approach/retreat),  with  which  tool  (and  which  
cutting  conditions)
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Discover  the  simulation  of  material  
removal  (tool  paths,  interferences,  etc.)

The  objectives  of  this  first  TP  are:

Save  your  work  regularly
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Part  drawing

Parallelepiped  100  x  100  x  30

1  rectangular  repetition  of  a  hole  
diameter  6  depth  10  mm,  20  mm  
from  the  sides  (spacing  20  between  
instances

CAM  requires  the  CAD  definition  of  a  
raw  part  and  a  finished  part.  Copy-
paste  the  part  body  in  the  same  "Part",  
rename  it  "stock" (right  click,  
properties),  modify  the  extrusion  to  32  
mm  and  delete  the  holes  and  the  pocket

(Extrusion  of  a  100  x  100  square)

A  pocket  10  mm  deep,  
diameter  of  the  semi-circles  =  12  
mm  (spacing  of  the  center  of  the  first  
arc  of  circles  in  relation  to  the  two  
sides:  20)(distance  20  between  the  two  
centers  of  the  semi-circles)
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The  “Prismatic  Machining”  workshop

Machining-specific  
icons  appear
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The  
construction  
tree  is  modified

Save  your  work  regularly
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check  the  presence  of  the  toolbar

Machining  operations  
it  generates  the  machining  operations

Machining  
components  it  is  used  to  create  recovery  areas

Useful  toolbars
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check  the  presence  of  the  toolbar

check  the  presence  of  the  toolbar

Auxiliary  operations  
it  is  used  to  generate  tool  changes

Management  of  CN  

outputs  it  allows  to  simulate  the  trajectories  
of  the  tool  then  to  generate  the  ISO  code

check  the  presence  of  the  toolbar

Save  your  work  regularly
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Manufacturing  by  NC

C:\TEMP\...)
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(Machining)  
check:

Default  Options

To  improve  

performance,  remove  the  
background  gradient:

the  type  of  post  
processor  (ie  IMS),

in  the  Tools  menu /

General /  Display /

the  point  of  the  driven  
tool  (ie  end  of  tool),

Heading  Options

Visualization

the  storage  
directories  (ie

Save  your  work  regularly
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It  allows  to  create  a  
CATPart  file  which  
stores  the  intermediate  
geometries  between  
each  operation

Default  Options
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Check  the  box  opposite

Save  your  work  regularly
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click  here  to  define  the  machine  
tool,  the  post-processor  and  
the  tool  catalog

Configuration  of  the  machining  phase

click  here  to  define  the  marker

click  here  to  define  the  blank

in  the  PPR  tree,  double  click  on  Machining  phase.1,  a  window  appears,  it  allows  you  to  define:  
•  the  machine  tool  used  (ie  a  3-axis  milling  machine)  and  the  post-processor  to  use,  •  any  
catalog  of  tools  (ie  a  set  of  tools  capable  of  fully  producing  the  part  and  already  present  in  the  tool  
magazine),  •  the  frame  in  which  the  tool  moves  (ie  the  position  of  the  program  origin  and  the  
orientation  of  the  part  in  relation  to  the  axes  of  the  machine  tool),  •  the  part  to  be  machined  and  the  
raw  part,

click  here  to  define  the  workpiece

Save  your  work  regularly
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•  the  machine  tool  is  a  3-axis  milling  
machine  (one  of  the  machine  tool  
architectures  offered  by  default),  •  the  
post-processor  is  fanuc21i.lib  •  the  post-
processor  word  table  is  of  IMSPPCC_MILL  
type  •  the  language  to  be  exported  is  ISO  
type

Choice  of  machine
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icons  defining  the  architecture  of  the  machine  tool  used

Save  your  work  regularly
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MillandDrillStarterSet  
it  includes  basic  milling  tools  (modifiable)  
as  well  as  the  cutting  conditions  for  these  
different  tools  in  roughing  and  finishing

Choice  of  tool  catalog

The  tool  catalog  can  be  modified,  exported,  
saved,  etc.

Selecting  a  tool  catalog  is  optional,  but  can  
save  you  time  if  you  always  use  the  same  tools  
(machining  center  with  tool  magazines  for  
example)

the  catalog  of  tools  to  be  used  is

It  can  be  generated  by  an  Excel  file  (requires  
knowledge  of  the  correct  naming  labels  for  
tool  characteristics)  or  by  modifying  existing  
tools  (easier  and  faster).
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Rough/finished  part  definition

Double-click  in  the  CATIA  
window  to  see  the  Machining  
phase  window  reappear.  Click  
OK  to  exit.
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•  define  the  part  to  be  machined  
(Main  body  of  the  construction  
tree)  •  define  the  raw  part  
(“raw”  body)  to  do  this,  click  
on  one  of  the  icons  in  the  
Machining  phase  window  then  
on  the  corresponding  item  in  
the  building  tree.

Save  your  work  regularly
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Automatic  recognition  of  machining  entities

(This  operation  is  optional  and  its  proper  functioning  strongly  depends  on  the  design  of  the  
part:  example  if  a  hole  has  been  made  with  the  Pocket  icon,  it  will  be  recognized  as  a  pocket)
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Visualization  of  machining  entities
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The  generation  of  trajectories  starts  here.  The  program  is  created  by  a  sequence  of  
elementary  operations.

•  Attention,  the  operations  are  created  following  the  entity  highlighted  in  the  tree
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PPR,  the  easiest  way  being  therefore  not  to  select  anything  else  in  the  PPR  and  to  
generate  the  operations  in  the  order  of  their  realization

For  each  of  these  operations,  the  programming  mode  is  identical.  It  consists  of  explaining  
to  CATIA:  •  which  tool  to  place  in  the  spindle  nose,  •  which  part  of  the  part  to  machine,  •  
how  to  machine  the  surface  (defining  an  operating  strategy,  ie  a  type  of  trajectory,  or  
even  engagement  conditions ,  ie  axial  and  radial  depth  of  cut),  •  what  cutting  and  feed  
rates  to  use,  •  how  to  get  to  and  from  the  surface  to  be  machined.

Save  your  work  regularly
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which  tool  to  use

what  part  of  the  workpiece  to  machine

Typical  presentation  of  an  operation

what  mode  of  machining

what  approach,  docking,  
withdrawal  and  clearance  

conditions

By  clicking  on  the  icon  of  a  machining  
operation,  this  window  appears.  It  
includes  5  tabs  corresponding  to  as  many  
windows  where  you  can  specify  information.

what  cutting  
speed  and  feed
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Double-click  in  the  CATIA  
window  to  review  the  
Surfacing  window.1

Surfacing  operation

Then  click  on  the  side  
faces  of  the  drawing  opposite  
and  select  the  contour  of  the  
surface  in  the  same  way

The  icon  indicator  (green,  
orange  or  red)  indicates  
whether  CATIA  has  sufficient  
information.

Then  click  on  the  top  
surface  of  the  part.

Click  here
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Surfacing  operation

Click  on  the  face  milling  cutter  icon.  
The  tool  number  will  correspond  to  
the  “T”  instruction  which  will  appear  in  
the  CN  code.

You  can  also  find  the  right  face  milling  
cutter  by  clicking  on  "Select  by  
request" (icon  with  the  magnifying  
glass)  then  browsing  through  the  tool  
catalogs  offered.

You  can  modify  the  geometry  of  the  
tool,  the  offset  (compensation  tab)  and  
indicate  the  cutting  conditions

Click  on  the  Tool  tab

Click  on  “More”

Save  your  work  regularly
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You  can  modify  the  
overlap  ratio  between  two  
passes,  modify  the  peak  height,  etc.

Surfacing  operation
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This  tab  defines  the  machining  strategy.

Save  your  work  regularly
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Set  Quality  to  Finish.

Surfacing  operation

Switching  the  Quality  item  from  
Roughing  to  Finishing  and  vice  
versa  changes  the  rotation  
frequency  and  the  feed  rate.

The  operating  conditions  used  are  
those  defined  in  the  tool  catalogue.

Click  on  the  Speeds  tab.

The  last  tab  allows  you  to  modify  the  
tool  path  in  approach  (before  material  
removal)  and  in  withdrawal  (after).
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This  icon  validates  the  configuration  
of  the  machining  operation.

Surfacing  operation
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To  modify  an  operation,  double-click  in  
the  construction  tree,  make  the  
modifications  and  validate  by  clicking  
again  on  this  icon.  Simply  clicking  OK  is  
not  enough.

Click  on  the  tool  path  animation  icon.

Save  your  work  regularly
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Choose  a  round-trip  surfacing

Visualize  the  trajectory  
of  the  face  milling  cutter.

Click  on  OK  to  
validate  the  parameters.

Different  visualization  
options  are  possible.

Click  on  the  Machining  mode  tab.

Click  on  OK  to  
return  to  the  
Surfacing  window.1

Surfacing  operation
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The  Video  icon  will  
allow  you  to  view  the  
material  removals.

The  surfacing  
is  now  programmed.

Save  your  work  regularly
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It  is  said  to  be  Solved  therefore  correctly  programmed  
(this  does  not  necessarily  mean  that  the  conditions  of  
realization  are  compatible  with  the  tool  or  the  machine  tool).

Surfacing  operation
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The  mention  Solved  is  obtained  after  animation  of  the  tool  path.

The  surfacing  operation  appears  in  the  tree.

Save  your  work  regularly

Machine Translated by Google



Machining  of  the  oval  pocket

Select  the  cutter  3  sizes  diameter  10,  
paying  attention  to  the  corrector  and  
the  cutting  conditions.  A  message  of  
this  type  may  appear  when  changing  
the  corrector,  this  is  normal.

Select  the  proposed  prismatic  
machining  area.  It  corresponds  to  
the  pocket  recognized  automatically

Keep  the  default  machining  
strategy.
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To  correct  this  we  will  generate  an  
axial  approach  to  the  tool

Machining  of  the  oval  pocket
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Depending  on  the  strategy  
chosen  (here  by  swallowing),  the  
simulation  reveals  a  defect  during  
machining.  It  is  actually  a  collision  
between  the  tool  and  the  part  when  
moving  the  tool  from  the  tool  change  
point  to  a  programmed  position

Save  your  work  regularly
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Right-click
“Approach”  and  “Activate”

Machining  of  the  oval  pocket

Start  tool  path  simulation.  The  defect  
generated  by  the  tool  during  its  descent  
into  the  middle  of  the  material  has  disappeared.

Click  on  the  Approach/Retreat  tab
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Add  an  axial  path  (its  value  can  be  
modified  by  double-clicking  on  "10  
mm",  a  right  click  allows  you  to  
define  the  approach  speed)

Highlight  "Approach"

Save  your  work  regularly
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Select  the  simple  drilling  cycle

Drilling  cycle

Choose  the  drill,  with  its  compensator  (gauge)  and  its  cutting  conditions

Select  the  hole  pattern  (the  pattern  created  in  CAD  allows  to  have  only  one  drilling  
operation  instead  of  3)

There  are  many  pre-programmed  solutions  for  drilling /  tapping
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If  the  drill  collides  with  the  part  in  its  
path  between  two  consecutive  holes,  
add  an  axial  retraction  and/or  an  axial  
approach  as  before.

Drilling  cycle

Click  on  OK  when  the  trajectory  is  
satisfactory.

Click  on  the  tool  path  animation  icon  to  
view  the  programmed  paths.
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Each  operation  will  generate  (from  a  table  of  
words  and  macros)  part  of  the  code

NC  code  generation

The  goal  is  now  to  collect  these  parts  of  
code  and  export  it  in  text  format  (.p  for  
example  for  NUM  command  director)

All  material  removal  operations  being  
defined,  the  CN  code  will  be  generated.
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NC  code  generation

Execute  the  generation  of  the  program.

Click  on  “Generate  NC  code  in  
Interactive  mode”

Check  the  format  of  the  generated  file:  CN  code.
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Another  generation  mode  is  
possible  (batch  mode),  which  
makes  it  possible  to  store  and  
concatenate  different  programs  (we  will  not  use  it)

Check  the  location  of  the  generated  file.
Check  the  post-pro  used  under  the  "CN  Code"  tab

Save  your  work  regularly
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Enter  the  program  number  (check  that  it  is  
not  already  "taken"  from  the  machine  tool)
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NC  code  generation

Save  your  work  regularly
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To  remember :

End  of  TP1

CAD  influences  CAM  (automatic  feature  recognition)

The  simulation  makes  it  possible  to  check  the  consistency  of  the  
programmed  operations  and  to  correct  the  tool  trajectories  The  generated  
program  should  not  be  used  with  blind  confidence,  a  rereading  of  the  
key  points  (start  of  the  program,  change  of  tools,  loading  of  the  gauges,  
etc. )  and  a  simulation  on  the  machine  tool  will  be  able  to  deal  with  the  
biggest  errors.  A  machining  time  that  is  much  too  long  or,  on  the  
contrary,  much  too  short  (available  on  the  command  director)  can  also  
be  an  indicator  of  a  bad  feed  or  programmed  cutting  speed  e

You  have  just  completed  your  first  CAM  program,  congratulations!

Each  operation  works  on  the  same  principle  It  
is  a  question  of  defining  what  is  machined  (entity),  how  
(strategy,  approach/retraction),  with  which  tool  (and  which  cutting  conditions)

Save  your  work  regularly
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Consolidate  the  skills  acquired  during  the  
first  practical  work:  the  different  stages  will  
be  less  detailed  than  in  the  previous  practical  
work,  the  spirit  of  initiative  is  favored  over  the  
"press  button"  approach

Exercise  2:  3D  milling

Ramp  approach
Use  the  functions:  Machining  recovery  zone,

The  objectives  of  this  lab  are:

Perform  a  roughing  then  finishing  operation  on  
a  “3D”  pocket

32
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Manufacturing  by  NC /

open  the  CATpart  file  of  
the  lab

Advanced  Machining
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start  the  activity

Open  the  room

Save  your  work  regularly

Machine Translated by Google



Manufacturing  by  
NC  check:

C:\TEMP\...)

the  type  of  
post  processor  (ie  IMS),

Initial  checks
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the  point  of  the  driven  
tool  (ie  end  of  tool),

in  the  Tools /  Options  menu,  Manufacturing  by  NC  
section,  check  the  type  of  post-processor  (ie  IMS),  the  point  of  
the  driven  tool  (ie  end  of  tool),  the  storage  directories  (ie  C:\TEMP\.. .)

the  storage  
directories  (ie

Heading  Options
in  the  Tools  menu /

Save  your  work  regularly
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in  the  PPR  tree,  double  click  on  Machining  phase.1,  define:  •  the  
machine  tool  used  (ie  a  3-axis  milling  machine)  and  the  post-processor  to  use,  
•  The  "TP2_Meknes"  tool  catalog,  •  the  reference  trihedron  (center  of  the  part,  
finished  upper  surface,  •  the  part  to  be  machined  and  the  raw  part,

Configuration  of  the  machining  phase

•  post-pro:  
•  fanuc21i.lib  
•  IMSPPCC_MILL  
•  ISO  code  type

Save  your  work  regularly
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PPR,  the  easiest  way  being  therefore  not  to  select  anything  else  in  the  PPR  and  to  
generate  the  operations  in  the  order  of  their  realization

Reminder :  For  each  of  these  operations,  the  programming  mode  is  identical.  It  consists  
of  explaining  to  CATIA:  •  which  tool  to  place  in  the  spindle  nose,  •  which  part  of  the  part  
to  machine,  •  how  to  machine  the  surface  (defining  an  operating  strategy,  ie  a  type  of  
trajectory,  or  even  engagement  conditions ,  ie  axial  and  radial  depth  of  cut),  •  what  
cutting  and  feed  rates  to  use,  •  how  to  get  to  and  from  the  surface  to  be  machined.
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The  generation  of  trajectories  starts  here.

•  Reminder:  Operations  are  created  after  the  entity  highlighted  in  the  tree

Save  your  work  regularly
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click  on  the  surfacing  icon

Surfacing

Select  the  top  surface  of  the  part

Highlight  Manufacturing  
Schedule
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Check  
the  compensation,  
the  tool  number  
and  the  presence  
of  cutting  
conditions  
(implied  not  
zero)

Surfacing
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Select  the  Ø63  

mm  face  milling  

cutter.

Save  your  work  regularly

Machine Translated by Google



Choose  Passing  ratio.

Surfacing

Choose  an  End  pass  outside  the  room.

Choose  a  radial  engagement  equal  
to  80%  of  the  tool  diameter.

Choose  a  round-trip  machining  mode  
(tab  on  the  far  left)

Click  on  the  question  marks  to  know  the  
meaning  of  these  parameters.

39
Save  your  work  regularly

Machine Translated by Google



Surfacing

Click  on  the  tool  path  animation  icon.

Click  OK  twice  and  check  for  Solved  in  the  
PPR  tree.

Visualize  the  trajectory  of  the  face  milling  cutter.

Set  Quality  to  Finish  (fourth  tab)
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Pocket  machining

Select  one  of  the  straight  pockets  
The  tool  to  be  used  is  the  10  mm  diameter  2-
size  milling  cutter
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Click  on  the  Pocket  Machining  icon.
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