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There are a few different ways to
begin a Catia session. From the
start-up screen, choose FILE, NEW
and then PART.
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This is the first screen you will encounter on the way to making =
your part. There are a few primary choices you will make here tha@

determine the outcome of your part...

Then, pick SKETCHER
from the toolbar on the
right.

THREE DIMENSIONAL PART GENERATION IS VERY EASY AND FOLLOWS
A LOGICAL PROGRESSION WHEN YOU KNOW HOW TO USE A FEW
ICONS...

going from THIS... I

Catia is “WINDOWS”
based and ICON
driven...Something
most of us are already
used to.

N 4
to THIS..
Firstly, choose which plane that
you wish to sketch in.
The PART TREE always tells you where
you are. Notice at the top it says PART1

to THIS.. and at the bottom it is waiting for you to
Isas easy as 1..2..3! do something with PartBody.

To CONSTRAIN, or dimension
a part, first click on the line to
be done as shown here...

picked ~—___

Now you are in SKETCHER. From here you pick an
¥ partt icon from the PROFILE toolbar and Click-and-Drag
) that shape in the sketcher environment.

This is the
CONSTRAINTS toolbar...

Defined in dialog box..

Normal constraint

. Auto C int...
Notice the Part Tree reflects the uto Constraint.

fact that you are working on
Sketchd.

Animate constraint...
Exit Sketcher...

Click the line and click on
Normal Constraint for the
dimension to appear...double
click to change the dimension
that-appears’~ Click EXIT

for Catia to

leave the

sketcher

mode and

enter 3D

modeller...

This is the
PROFILE toolbar.
These shapes are
easy to use and
the icons are self
explanatory.

Once you have all of the required
parts dimensioned, you are ready
to go into 3D mode...




This is the SKETCHER
toolbar from which you can
Once you enter the 3D environment, the choose a process of building
part profile you were working on takes your 3D model...here we

on an isometric orientation as seen have chosen PAD

here.

Pad icon

First Limit —————————

Type: [Dimension ]|

Once PAD is chosen, the Length: |0.787in =]

PAD DEFINITION pop-up[ll time: [iosecion |
will appear. From here yol Clmirrored extent

define the TYPE and _Reverse Direction |
LENGTH of the pad. You Mare>> |
can also choose to mirror

R @ oK @ Appl & Cancel
the pad or reverse it's -.—l Bt | Borall
direction from here.

The pad definition box will cause the limits that have been selected to be
applied in a wire frame representation first. Now if you click on APPLY and
then OK, your wire frame will finally become a solid 3D model.

£ parti Notice that on your PARTS TREE, pad1l has been added
BEFORE sketchl that was already there. This is all part of
Catia’s hierarchy system.

Congratulations! Your FIRST 3D part!

10
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Lab-02
Champter -02

BASIC DRESS-UP FEATURES

11

F1 party

&y plane

Prartl

Although technically not a Dress-Up Feature, POCKET is
# yy plane a tool that is used often. Unlike HOLE, the feature to
PUNCH must be defined in SKETCHER mode since it is
user defined, not just a hole.

 y7 plane

Prartl

& yy plane

Line is picked

The first thing to do is pick the face that you want to pocket
the void through, then pick Sketcher...

7]
[T}
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N In Sketcher, pick the proper shape icon from the Primary toolbar, and
Porti sketch the shape ON THE 3D PART represented in sketcher. Once
& yy planc this is done, EXIT sketcher to return to 3D mode...

This is how your
part will look once
you have returned
to 3D. The sketch
you made will
appear flat on the
face you chose. If
it is not orange,
choose it to make
it active and ready
for pocketing...

# y7 plane

Sketched circle Now click on
POCKET from the
Sketcher Based
Features

toolbar...  pocket

2y
&

8 partl With POCKET picked, the POCKET DEFINITION input
box will appear. Input the desired information and Catia
will show you a dashed line sketch of your pocket. If all
the information is correct, push APPLY and hole will
appear in 3D, then push OK to make it permanent.

From TYPE, you can enter a dimension or constrain
the depth of the punch by choosing “up to next”,"up {o

last”,"up to plane”, etc...using the arrow.

& yy plane

—dd Paxl.l
o~k Sketch 1

2

Depth is where you enter the dimension for the depth of
your pocket. Firsk Limit

Type: |Dimension 'l
Depth: IU.?S?ln E
Limit: |0 seleckion

r

Click on Mirrored extent to “mirror” or send your [ Mirrored extent

pocket in both directions. Reverse Direction |
More == I

oK I @ ApEIy I acance\l

Depth: [0
e e —

Since Catia automatically sends your pocket in the
] Meromd mctoet.

most logical direction, if you want it to go the other
way click on Reverse Direction.

RR2WEE @
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31 pa : ; -
iy HIER ISR (PEE T 7T (PEE Gt T i Aclose up look at your DRESS UP TOOLBAR shows

& yy plane . fr . B -
Now lets begin to DRESS IT UP... that it is ready to do five basic functions for you...

Filet—7H1o__ e
Chamfer —_— @
a

You don't have to pick an entire face...a single edge may be

picked instead. To pick MORE than one edge, but NOT and

A pary Orange means it is picked
- \ entire face simply hold down CONTROL.
& yy plane

The first thing we will do is FILLET. Pick the faee that you
wish to fillet, then pick fillet from the toolbar. The Edge Fillet
Definition box will appear, which you will fill in with the [ Pl Dt
appropriate info. RADIUS is the size of the fillet and st fpom @
OBJECTS lists the number of faces that you are going to P ]
fillet. The box also allows you to pick the propagation of the woonguens [eomey 3]
fillet (Tangency is the best for now).

2 o | w5




Lab-03

MOUSE MANIPULATION

Chapter-03

23

ZOOM in from a

small part... II‘

To a LARGE
Il part with this
simple
technique.

25
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The 3 button mouse is your tool for manipulation of the parts and assemblies
that you have created. With it you can ZOOM, ROTATE and PAN your parts or
manipulate the specification tree. First, place your cursor ANYWHERE on the
screen...

CLICK AND HOLD

CLICK AND RERLEASE

To ZOOM, click and hold the MIDDLE mouse button, click and release
the LEFT mouse button, then PUSH the mouse away from you to make
your part smaller and PULL it towards you to enlarge your part.

The next thing you can do is ROTATE your part...

CLICK AND HOLD FIRST

CLICK AND HOLD SECOND

This is accomplished by HOLDING the MIDDLE mouse button and then the
LEFT mouse button while keeping the middle one depressed.



¢

L

You can ROTATE your
part in any orientation, 360
degrees in 3D.

Your part will remain the
same size and in the
same orientation, but you
can move it around in
relation to the screen
itself.

Another useful mouse aided motion is PANNING...

CLICK AND HOLD <
N

N

To PAN a part across the screen, click and hold the MIDDLE mouse button only.
This allows you to move your part around the screen in a single orientation.

The SPECIFICATION TREE
can also be manipulated.
You can EXPAND and
SHRINK, MOVE and ZOOM
it.

Note the HAND cursor on the
tree. To manipulate the tree, you
must first click on it. This will turn
your part DARK, signaling you
are ready to perform various tree
functions.

30
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The tree responds the same as
a part does for manipulation. To
move the tree, simply place the
cursor near it and click and hold
the middle mouse button. Now
drag the tree wherever you
wanted it.

FROM HERE...

Here we have moved the tree
by dragging it from one
corner of the screen to the

other.
31

To SHRINK or EXPAND your specification tree, you simply click on the + or —
signs.

£ partt 3 part

& sy plane & xy plane

= 7 plane 4 vz plane

F
= 7y plane zx plane

3 odj : ’ij_? Pad.1

CLICK HERE TOOPEN TO THIS..” ——— | '—m Sketch.1
—4] Pad2

— i
Clicking a + opens up the tree into it's ¢ Sketch.2

individual branches. Clicking a — does
the reverse.

By using the same mouse clicks to
ZOOM as you did with a part, you
can make your tree larger or smaller
as you need to.

TO THIS...

T J Click and hold the
FROM THIS.

middle mouse button,
while single clicking the
left mouse button. While
holding the middle
button, move the mouse
toward and away from
you to make the tree
bigger or smaller 32

Different RENDERING STYLES give you different views of
your pagt. The most commop one is SHADING. It is chosen
clicking on it in the VISLIALIZATION toolbar.

VISUALIZATION TOOLBAR
~.
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This is the same part, but with the WIREFRAME picked...

This is SHADING WITH EDGES...

This is HIDDEN LINES REMOVED mode...

This is CUSTOMIZED. When this is picked, you can apply materials

to your part. This is useful visuallyzand needed when you are going

to dosé'stress analysis. Once appliedya single mouse click cal

youfa lot of useful informationyie: ‘Centreef Gravity, density, W
EloN

CUSTOMIZED.

material apply to the part, y0#r must click PART BODY on the spec
tree BEFORE clickingd type of material.

1/12/2012
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Lab-03
Chapter-04

ADVANCED DRESS-UP FEATURES

Once OK has been selected, your part will appear with the
filleted area highlighted by orange lines at the boundaries.
Click anywhere OFF the part to get rid of the lines and see
your part

B partt

Length 12
A CHAMFER is used the same way as the fillet Rogei
command. Important changes that you can make in the Bbjec(shto charler: [
Chamfer definition box include changing the length g frower 3]
and angle of the chamfer. Linnus
3 & | dwal]

Just like FILLET, the CHAMFER is shown with an orange border until you click off
of the part in the blue area. 2 J




& yy plang
- yzpl

&y plane

aessoe

This is what your part looks like once it has been properly chamfered. Note that
both EdgeFillet and Chamfer are shown on the parts tree in their order of

operations.

The faces that you pick to draft are the ones that
turn red, and the Neutral Element face picked
becomes blue. The arrow determines which way the
angle will occur. Don't forget to ‘click’ on the neutral
a =» €lement selection box before clicking on the chosen
\_mi .face.

Direction arrow and angle relation

Ak
Chinctls) bo chfts

ol Dlaenact

1#=CLICK HERE
:I"
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Another thing that becomes important, especially
during the manufacturing process, is DRAFT ANGLE.
This is the angle that you build into your part so that it
can easily be extracted from a mold during the casting
process

Now your part has a five degree draft angle that you have
designed into it. This draft angle in no way changes the way
that your part will act in relation to other parts in an
assembly.



Another handy Dress-Up Feature is
SHELL. This is used for ‘hollowing out’
your part when a solid part is not needed.
Shell is defaulted to .079in (if you are using
inch units) but you may change the inside
and outside dimensions, along with the
faces to remove, in the Shell Definition
Box.

.079in default shown on chosen face

The last major dress up feature that you can
utilize is the THICKNESS utility. This allows
you to increase the thickness of just the area
of the part that you have chosen. Here we
have chosen to make the one side of the box
.039in thick.

e tickrmey: | 0,07
ks thickress: |00 m
Foces tu romave: |1 Forn

@ ok | @]

thickness

Now your part is shelled and awaiting
any other dress up features that you may
wish to do.

The part is now thicker on the
edge that you chose, and will
remain highlighted until you click
off of it.

1/12/2012



Here is your final part, with it's draft
angle, shell and thickness...all you need
to do now is save it as a part and get
ready to put together your assembly. This
will be covered in a later chapter.

1/12/2012
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You do your CONSTRAINING in Sketcher mode to
create your part to exacting dimensions. This is the
opposite of free-form creating we have done up to
this point.

Lab-04
Chanter Five

CONSTRAINTS

Another way to constrain a line on your part is to pick it and then click on
CONSTRAIN IN A DIALOGUE BOX. You will have many different ways
of constraining the area that will appear in the dialogue box. The ones
that you can use will allow you to pick them. -

Pick the edge that you want to constrain, or
give a definite dimension to, and then click
CONSTRAIN from the toolbar.

Constrain in,

Picked point

\ Picked line
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The G traint Definition b I @ Now that we have clicked on DISTANCE, the distance between
€ Lonstraint Detinition box aflows you to chose one or more the two areas we have chosen will be defined.

constraints and apply it or them to the line that you have chosen to ”

constrain. [

distance

You can apply more than one parameter picked in the Constraint
Definition box. Notice here that we have picked VERTICALITY as
well as distance, and that it has been applied to the vertical line.

/verﬁcalify

Another very handy thing that you will find useful from the
constraint dialogue box is CONCENTRICITY. If you draw two
circles, one inside the other, and had intended them to be

concentric but they are not, you can make them concentric
this way...




1/12/2012

, ‘Concentricity symbol

O e O
Choose the two circles (by holding the g,.‘" g g:m‘., . — . . y ; E'ﬁm.:,
control button) and then click on the P et Y sy Click on concentricity and the tv\_/o circles will do R i s
defined constraints icon from the toolbar. [ Sarisair e - P exactly that ...become concentric. A small symbol il [
O Dlimge will occur at the centre of the circles, this is the s Do
o Do concentricity symbol. ok
: Bt A widepr Ve
B vl B vl

Fix symbol

Again, you can pick more
than one thing. This time we
have chosen FIX as well as
concentricity. Fix is the icon
you click if you wish these

two circles to remain
concentric forever. From now
on, these two circles will act
as one and the anchor
symbol will show up there.

Now you are ready to go to 3D mode and dress this
sketch as you wish. Notice that all is green...this is
CATIA's way of telling you that you are ready to move
on.
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» [CATEA V5.3 [Pt

Lab-09 .
= If your REFERENCE

ELEMENTS toolbar is not in
a nte r— view and not hidden, you can
; retrieve it from the toolbars

menu seen here.

REFERENCE ELEMENTS

DERSL @0 MBR BTR4+43AQAL208E '3 'Ad | oo
64 it cx Hide e Felevercs Eloments [Estereied] ook I

TIA VS - [Part] | 65 537

To carve a step into your part without setting a reference plane, you are
very limited as to where you can put it. You must first pick a part face
which may not always be practical or involve a lot of pre-draw planning. that you are going to work on. This will unfortunately be where your
step will begin, like it or not, without setting a plane.

REFERENCE ELEMENTS play an important part in any solid modeling.
Without them, you can only do work to the outermost surfaces of the part,




1/12/2012

Once you have entered sketcher, you will draw the shape of the
step that will be in your part. Notice in this example that part of
the step shape extends beyond the part. The bit of shape that
is not part of the step is of no consequence at this point.

Once back in 3D mode, you can see Sketch2 in relation
to the part. You can now POCKET out this shape from
one end to the other, and anywhere in between. We will
pocket it 1 inch.

68

Here we have the part with the pocket cut into it
making a step. This is convenient if you are only
working on the faces of the part, but what if you
need a step in the middle of one edge?

At this point we have highlighted Sketch 2 and picked
Pocket from the Dress Up toolbar. The Pocket
Definition dialog box pops up for you to enter the initial
depth of pocket.

Depth of pocket

Mirror (pick)
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A Reference Element is another plane you can use as a
Lets take the same shape and carve a step into the middle of reference for other drawing bits on your part. To do this Pore boe: [t rompare 3]
the front edge, leaving material on both sides. For this we are we first pick the face we wish to reference from, pick L T —
going to have to do the same things as before, only first we PLANE from the Reference toolbar, and in the Plane e [ <)
must add a REFERENCE ELEMENT. Definition dialog box we will enter how far the plane wenonme |
should be from the face we initially picked. 2 o | D | Scw]

Enter of fset

To use the reference element, first pick it ( it will
. highlight orange) and then pick sketcher.
Here we see the plane set into place and
ready to be used as a reference element.
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Back in 3D we see that our shape is exactly in the
middle of the part, as we expected.

Here in sketcher it is difficult to know which plane you are
drawing on. If you forget, check the tree. Here we see that
the sketch we are doing at the moment is being done in
plane2, as we wished. Other than that, you proceed exactly
as we did the other step.

From here we do exactly as we didiwith the other step.
We highlight the shape and choose the pocket icon.
Give it depth in the dialog box and maybe even mirror it
(as we did here) for extra size.
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% [EATIA V5. - [Produet 1]
[nEr

Click here

Lah-05 =
chapter-07 , e

There is a number of ways to enter
ASSEMBLY DESIGN mode. Any ONE
way will do it.

BASIC ASSEMBLY DESIGN

5 gt 1CATP
B v sy

- - r = . s - . e s — e o |
DEEaNEa MBlR REIBAASDIEE & ' AF  Hoausw
79 ety Do Wit barch [ — ]
o] | £l Pormtors. TAVE) [Produe 80 | axeu]

Assembling your individual parts into one assembly

is very simple and user friendly in Catia. The first We are going to take this one inch diameter rod
thing to do is gather up your parts. Here we have a and insert it through the hole in our plate using the
simple plate with a hole in the middle. ASSEMBLY DESIGN features. Ensure that you

have saved your parts to a convenient location for
quick access later.
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This is your PRODUCT STRUCTURE toolbar. It is how
you will bring in your parts you have made and saved.
Single click “Product” in your specification tree, and then
click INSERT COMPONENT. From here you can instead
click NEW PART and draw one as needed. Other options
are also here self-evident by their names.

Now you are in Assembly mode. Notice on
the beginning of the new specification tree
it says product. Your product will be the
assembly of the parts you made.

New Component
New Part
Insert Component

Manage Representations

Replace Component

Fast Multi Instantination

Both parts are now in the Assembly environment,
and both are reflected in the tree. They enter the
environment in approximately the same orientation
that they were saved. You can now move and orient
them the way you wish. Catia will help you here.

Here is the first part brought in using Insert

Component. It's existence is reflected in the @
specification tree. Now we will bring in the next part

the same way.
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m————

This is your CONSTRAINTS toolbar for use in assemblies.

They are also named in a self-explanatory manner. Ml The first skill you will want to learn here is how
COINCIDENCE and CONTACT constraints will be used most. to manually move parts around relative to one

another. Pick the face of the Plate and prepare
Coincidence to move it.

Contact

Offset

Angle

Fix components
Fix together
Quick constraints

ReUse pattern

flagpole
- Tlagp!

Grab the COMPASS from the top right corner of your
screen. Put your cursor on the red square of the
compass and click and drag it to the highlighted part.

Once on your part, the compass becomes green
when active. As you move your cursor over it,
different parts will turn orange. The orange part
highlighted represents the way the part will
rotate. Picking the “flagpole” will move the part in
a linear motion.




Centerline chosen

Once you have moved the parts relative to one
another, since we are locating round parts we
will use COINCIDENCE RESTRAINT. Choose
this and then pick the centerlines of the two
parts involved.

1/12/2012

As you pick the second centerline,
Catia will automatically constrain
them. If Catia does not
immediately line them up, click the
UPDATE icon.

Here are the two parts with a
coincidence constraint applied ,
ready to be put together. We can do
this manually.

&

Pick the face of the rod and put the
compass there. Grab the “flagpole” and
slide the rod into the hole roughly half way.
We will constrain it exactly in a moment.




Here is your part ready for the final constraint. We
will constrain it so that half the rod sticks out of
either side of the plate.

Finally, here is your part ready
to be DRAFTED and put into
production. Notice all the
constraints are reflected in the
specification tree.

1/12/2012

Choose OFFSET constraint and then pick
the plate face and the rod face. In the
dialog box that pops up, enter the offset.
Here we will use 2.5 inches.

1ix
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DRAFTING and DIMENSIONING

« [CATIAVE 3 - [lalitnekelusn CATPS]

B3 i TembOM fe L& e i Bk ke sk
N pat
5 Part Design icon———
E_ . Choose DRAFTING (53
f @
1)
&
L
=
o]
Fatboign  Washane and Saface Design Prcuct Stuciae [ /51
¢ @ b
" a
avarbly Desgn vers Araba Plart Layous @
There are a few simple ways to go 3 b b P
Part Design to DRAFTING. If you A L
double click the Part Design icon (top U Nevgstan L
right hand corner) you will access a 4 P
navigation window as shown. From Q
here, you can pick DRAFTING. I Ot &
IE— - il i
DEBAL@nrmBR 8 4d 2ES¢4aRQ5D 088 | e
[ 100

% [CATIA VS T - [ladstnckelamp CATPad] =[] %]
A properly dimensioned drawing of a part is very important to the @
manufacturing outcome. With CATIA, it can be a very simple L
process. 3

&

a

&

L

C)

@

]

)

a

a

il

&)

b

|

This simple Guide Block will show basic dimensioning formats. &

DEREY IB0rhBe 5 48 wIéaQQ 50086 | foan
fietect an sbpoct o commrared [ 99 |

% [CATIA VS T - [laditnckelamy CATPad] =[] %]

@
Another way to do it is to click i
the START drag-down menu =
and choose DRAFTING. @
1)
&
L
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@
]
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The NEW DRAWING CREATION dialog box will appear.
The first thing to do is pick your automatic layout.

Orange shows it has been chosen

New Drawing Creation 7 20

Select an automaic layout:

I = = A

Diawing standard is |50, @
with format 40150 [ 1183.000 mm , 841.000 mm ], =
and sheets of scale 1, H

- @ oK | Modiy... | @ D_ahcéll

Next, you can choose MODIFY and change ISO and ANSI standards,
number of sheets and orientation, scale and others.
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Quickly the drawing is generated. All of the views we asked -L-,

for in proper orientation to each other. .
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| This drawing is now ready for dimensions. Since the ’

. | front view is highlighted, we can start there. T
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Click on DIMENSIONING from | X

the toolbar... i
| @.
g
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DIMENSIONING ! :g
i
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Front view ."?.%
Scale: 1:1 M=
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curved surface to
= dimension B,
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If default is DIAMETER, this is what you will see. If you wish to dimension a
RADIUS, highlight the line and right click on it.

3
/
Front view ﬁé“\—ff/
Scale: 1:1
{ B SO C N IS, (S IR | SN SN S D SURL P S (N B J
105
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When DIMENSION TYPE appears, notice that it is default to Diameter.
Highlight RADIUS Center and click on it.

Front view
Scale: 1:1

106

Your dimension is now a Radius. Lengthen and shorten the dimension line by dragging
it.

Front view

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Scale: 1:1
|

You can add notes before and after the dimension by clicking on the red triangles

Red triangles

Front view
Scale: 1:1

108

This text box will appear. Simply click in the empty field next to “Text
After” and type the note. Click on OK when you're done and your note
will appear in the drafting.

Insert Text Alter X
s " N

@ 0K | & Cancel]

109
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In this example, “TYP” was typed to indicate the dimension is TYPICAL for these radii

All lines can be done in the same way. Simply pick them and click on Dimension. If
you are working on a large drawing, this single line picking would be rather
tedious. There is another way...

13

Front view
Scale: 1:1

Click on GENERATING DIMENSIONS Step By Step. This will allow CATIAto do the
dimensioning for you one at a time, every few seconds, whatever timeout you choose.

e O ™= = alzi=
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| s

b

<

Click here to e | ‘

start the pa—— L]

dimensioning. e
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Once all of the automatic dimensioning is finished, you will get an ANALYSIS of what
was done.

21

Pat
Number of canstraits: 21
Humber of dimensions associated with constiaints: 16
Constraint Analysis

[ Constraints associatad with generated dimensions
[ Other constraints
[ Excluded constraints

Drimension Analysis

! |

! |

T GEI Al Clesereted o
| } [l Generated dimensions

‘ |

! |

[ Dther dimensions

@ 0K

13
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Lah-07
Chanter- 09

DRAWING USING SURFACES

115

pRIROo B E: B

Now we will profile an auto body...

The first thing you will want to do is layout
your guide lines. You can do this by
choosing POINT from the toolbar, and
putting them where you need them.

The first one you place is
at the origin, or 0,0,0.

Hit OK.

x-FET B Then place one at x=50

and one at x= -50 so
that you are working off
of a reference point.

17

To start your SURFACES drawing, go to new drawing, choose
PART. Once the Part screen appears, click on START, choose
MECHANICAL DESIGN, and then WIREFRAME and SURFACE
DESIGN.

New icons will appear, and these are the ones you will use for your

AEE S Al hTEEPAR S DD
[

e

—of Sariees
S
|

CEEENYR DB IR0/ N -

Choose LINE from the

.~ toolbar, and the Line
Definition dialog box
will appear.

In LINE TYPE, pick Point-
Point, then choose the x=50
point as point 1 and x=-50
as point 2. Hit OK.

aleix
alolx

| © Now we can copy the

| _ newly created line

_| over 25mm. To do this
2 click TRANSLATE

' from the toolbar,

r'; choose the line as

# ELEMENT, ZX plane
“ as the direction and

B 25mm as the

# distance.

SOl

DERB@L TR0 MBE 3 AE REPRRRSO0EE Sy 118
ey s e s s Y f Lot [amna e ']
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Selection Sets..
[Dintne: Selection Sol

5] Hidsiohows

Line 1 obinct E

We can now RENAME the first line we made as
Centreline. To do this, put your pointer on the line to
highlight it and right click on it. Then choose
PROPERTIES.
T 7]

Cumend sebncion  [Tom L}
Macharical | Fostus Prpmies | Goophi |
[ =
Created by
Diate Conatact 1106720001 - 1757
LtV 010672001 - 1757
]
- 9 0 | @ sk | 9 Cwen

At the Properties
screen, choose the
Feature Properties
tab (click on “more”
if you get the short
dialog box) highlight
name be clicking on
it and type
centreline.

Hit OK to return to
the work view.
Now we can start
to make the auto
body shape.

119

" Now we can
do a few
TRANSLATIONS at
the same time. First,
click the
TRANSLATE icon,
then Sketchl is the
element, ZX plane is
the Direction and
distance is 25mm.

Trarlate Dofinition ki E

Elermerd: [ Traraiot 1
Drapcson: [z plane
Dtance [lﬁmu m

OQKIBM'GW'

[ et Tomfte Fe E8 e pusl Jui

MR DB TR0 SR

_‘EM;A’ L}

DEBAL BN MEBR S NS IBEEIRQIBLEE
Mty gachcars o e VS o Carcer [=e= ="

Choose Translate again. This time Translat.1 from the
specification tree is the element, ZX plane is again
the direction, and the distance is —85mm. Rename

this line centeline2.

121

[#4 Choose the ZX plane and then
click on SKETCHER. It is here that
we are going to put in the points to
define the basic car shape as

3EATIA VD Pusil]

DE@di

B0 HBR ERESS BEFIRR 0086

Pick point and lay out the points
roughly as shown. (If you double click
point, it will stay active to do more than
one point at a time).

n o @ H

~

Now choose
SPLINE and
join all of the
points to form
S, one smoothly
m curved line.

' This is now

your basic car
shape.

CATIA BT
"—— 120

|

We now need to add
some lines to the front
and back of the car to
guide the surfaces
there. Join the
centreline and
translat.1 with a line.
Rename it SIDE
SURFACE GUIDE.

Trarlate Dofinition ki E

Elkemerd: [ade nalace gude
I —

Divecton: [Trandat

OQKIBM'GW'

=]
&)
o
[
3
-
o
|
B
7|

E

JSHIL B0 HBR D AE BREEGAGIO0EE Sy
o 0 s e s iy Sy I

Now TRANSLATE that line 20mm in using Side

Surface Guide as the element, Translat.1 As

the direction. Rename it Side Surface Centre.

Join the other end of the car with a line, but do
not translate it, as we will use Side Surface
Centre as the centre of the curved surface.

122
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~Now make the first surface using EXTRUDE. Click on the icon, in the dialog box
~,-°3, pick Translat.2 as Profile. ZX Plane as Direction and extrusion Limit 1 as 25mm. CIN e |
Reverse direction if needed, and click OK. Rename it TOP. P "5?! Now click the
Cerirs ;
B n“mmﬂm No SWEEP icon. Chooge
-k CIRCLE as the Profile
type.
o Y ———
Radas:
- @ ok | @y | Siteest|
Swept Surtace Defirdion 2l =
F\vollelwu:ltivcle ‘I
Guide Curres | Centar Curve |
Budsouwve t: [T T | ) .
Guids curve 2 [T sodion With the Guide Curve tab
""I*_“'"”"° 0 picked, choose Translat.1 as
— the Guide Curve 1.
Rl T e LT h--@fé@l@.qﬁﬁﬁa o Sariae
[P — S S [P e i =) 124
123

Now pick the Center Curve tab. Centreline2 is the Center curve,
Translatl is the Reference angle curve. Enter —20 in the angle 2 area.
‘ ‘ Now we can do the front and back surfaces...
5ot Sinloces Deliedion )
[ e | Petenpe[Ge o
Guide Curves | cmfcml}* Guide Curves | Cerper Cuve | b
Buide curve 1; [1ide sutace gade ChOOSe SWEEP Ciowdmn casvn ke sl ok
Gunto cirve 7 [Nomcion again and enter the Fisfeience snghe curve: [Tide nrfsce gude
Y T~ — : : : | r—
P information as done HiE
here using the AR B =
D T — reviously renam o Y ——
T I;?neesousy enamed e
- o-'i.lc..;;-.[dwl‘ - dmldm[dwl‘
Age 1
D
-
- 2 | |9 kool | @ camel| 126




Your car should begin to take shape now. We will do the same thing for the
back...

ax
Pkl typs: [Goce B

Guide Curves | Contee Curve |
Canles curve: [ote simtnce coniin ‘

Finlrasnce angie curve: [50e smmce gage
Beghe

nghe 2

Sprm: [ vetecion

I e |

- @ 0k | 9 Axck | 9 cencdl]|

This is the TRIM icon. We will use this to trim off the overlapping
/ surfaces.

Once you click on the TRIM icon, the
TRIM DEFINITION dialog box will
appear.

as element 2. You will notice that on your

part, an overlap will turn opaque. | this is
T_,,,,m_ [im Dot KIE] the part you want to remove, hit OK, if not,

@ tenen [ | Click on the “Other side of element lor 2

L button. Once the correct part is opaque,

[ oesas=—| |click Apply and OK.
@ 0 For the other 2 trims, follow what

Element 1. [ T 2 1 1 il
i —————— | 1S shown. Trim 1 and Trim 2 can

gf;f fgfi { be chosen from the tree, but they
Mz d e are simply the TOP surface,
g[S 8| Steel | yenamed by Catia.

Elemant 1: lw
Elnmant 2 [side

wucee|gun§

l First, choose TOP as Element 1 and SIDE

129

0
Pl o [Crcke |
Gusde Cusrves | Conte Curve |
Certes cunve e sty cre
Rilince srle cuave. [inde valce gunde 2

For the back side, side surface
guide 2 will be Guide Curve .

hoghe 1: ] Notice we are going to rotate this
foghe 2 [0y = surface around the same center

e [Fowomon as the front one. Enter the Center
Aoz [T =] curve information as shown.

- Cﬂklﬂﬂmliwl

Rename Sweepl as “Side”, Sweep2
as “Front” and Sweep3 as “Back”.

Now we can begin to TRIM the
overlap.

128

3 JEATIA VS 3 - [ciskia 8 CATPail] WL E

Here is half of the basic car shape with the extra lines @
removed T
&

4]

m)

11

I

=)

i

i

a

8

i/

They can be removed by 1

Right Clicking on the line B

you wish to remove and il

clicking on Hide/Show. o

'Dﬁﬂdw hﬂ-‘ﬂ @R S ;ﬂa '%JQ-QQQ‘&@@.E 4:11'!4’?;

[iioct an ket v 3 commang. [
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+ JCATIA V3 - citio 8 CATPail] n i |

JCATIA V5 3 - citia 8 EATPail] n g |

Now you can make the 2 halves into one

whole with the JOIN icon. In the Dialog

Box, click on Trim3 and Symetry1 then

Now make the other half of the car. Click the OK.

= SYMETRY icon, and enter Trim3 as Element
and ZX Plane as Reference.

B DR OAROBH N N - |
G DR AR OB N |

DERSLIBn MBR '3 48 8D¢ARL0EE | Soausr DERSY% IO HBR 'S /48 BDB+3AAL086 | A
JModty spectications o press OF./Apok of Coreed I = -l | Jctoct curver of sutaces o be pned I 132 &)

 CATIA VS 3 - [eintia # CATFail]

Now we can make the
* 15 Weshame an s Deson part a solid. Go to Part
B shest Homl Dwsin Design.

Bl DR TR OB (W

1 catia RCATPat
ZeaCATPat
Joa? CATPat

Click on CLOSE from the toolbar and

| click on Join1 for Object to close.
4 nedecns Pt ]
Ol == EBR 2 AWl BARERRAALBIEE | Say NER4ayianrMER '3 48 BT¢cQAAUL00EE Sausr
ot D I e ik i 133 e o i wido i ™
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TesnfOM  Fie  [df  View st Tooli  Windewr  Hel

E

Now your basic car body shape
is SOLID. Ready for you to Fillet,
Pocket, Render, or refine to your
specifications.

Ul gvEkcENsBER B ol e
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Lab: CAD/CAM

Title: NC Manufacturing With Catia V5

Introduction

NC Manufacturing Infrastructure in a
Nutshell

NC Manufacturing Infrastructure offers the following main functions:

Common platform for 2.5 to 5-axis axis machining capabilities, which include mill, drill and turn
operations

Management of tools and tool catalogs

Flexible management of the manufacturing program with intuitive and easy-to-learn user
interface based on graphic dialog boxes

Tight interaction between tool path definition, verification and generation

Knowledge ware customization facilities through f(x) formula and Edit search facilities
Seamless NC data generation thanks to an integrated Post Processor Access solution
Automatic shop floor documentation in HTML format



Set Up and Part Positioning

You must create a CAT Product entity for each part set up you want to represent.

1. Enter a Machining workbench and double-click the Part Operation.1 entity in the
tree

E hbAarnofacturinn Promram 1

The Part Operation dialog box appears.

2. o
Click Product or Part @ to associate a product to the part operation.
Part Operation il ilil
Marme: Part Operation. 1
Soiishts, Mo Descripkion
% Ma maching selected
& Ey |DeFauIt reference machining axis For Part Operation, 1
L g
@ Mo Product or Part selected
Geomekry | Posikion I Simnulation | Opkion I
@ Mo design part selected (For simulation only)
D Mo stack selecked
Q Ma Fixkure selecked (Far simulation only)
e Mo safeky plane selecked
@ Mo kraverse bow plane selected
Mo transition plane selecked
S
Q_a\ Mo rokary plane selecked
5]
o CK l ‘¥ Cancel I
-
3. Select a CATProduct from the Associated Product list, then click Open to display

the corresponding part set up.



Azzociated Product Selection EE |

Look jn: £ MigE nvironment - |-=_~‘-F|

Set up faor external machining. CAT Product
Set up far internal machining, CAT Product

File name: Set up for external machining. CAT Product Open

Files of type: [ Product” CATProduct] R Cancel

[T Open as read-only

E tanufacturing Prograrm. 1

Click OK in the Part Operation dialog box.

Click Part Operation % to create the Part Operation.2 entity in the tree.

Associate another product to Part Operation.2 in the same way as described
above.

Click OK in the Part Operation dialog box.



I_

.

n.-- Fart Operation.
\\ E kdanufacturing Program.]

L

To display the desired part set up, just select the corresponding Part Operation
in the tree



Manage Workbenches

1 Select File = Open then select the desired CATPart document.

2 Select Machining > Prismatic Machining from the Start menu. The Prismatic Machining
workbench appears. The part is displayed in the Setup Editor window along with the PPR
specification tree.

E| Process1: Setup Editor H=]

—
n

_,;'S}j FroductlList

L@ R

The CATPart is automatically associated to the Part Operation and an instance of the part is
created in the Product List.
3 Select Manufacturing Program.1 in the tree to make it the current entity.

To insert program entities such as machining operations, tools and auxiliary commands you
can either:

make the program current before clicking the insert program entity command
click the insert program entity command then make the program current.

4 Double-click the Part entity in the tree to switch to a Mechanical Design workbench (such as
Part Design or Wireframe and Surface Design depending on your configuration).

5 Double-click a Machining entity in the tree to switch back to the Machining workbench



Prismatic Machining in a Nutshell

Prismatic Machining enables you to define and manage NC programs dedicated to machining parts
designed in 3D wireframe or solids geometry using 2.5 axis machining techniques.

It offers an easy-to-use and easy-to-learn graphic interface that makes it suitable for shop floor-
oriented use. Moreover, its leading edge technologies together with a tight integration with Version
5 design methodologies and DELMIA's digital manufacturing environment, fully satisfy the
requirements of office programming. Prismatic Machining is a unique solution that reconciliates
office and shop floor activities.

It is integrated to a Post Processor Access execution engine, allowing the product to cover the whole
manufacturing process from tool trajectory (APT source) to NC code.

This product is particularly adapted for tooling and simple machined parts, and is also an ideal
complement to other manufacturing applications.

Prismatic Machining offers the following main functions:

e 2.5 axis milling and drilling capabilities

¢ Management of tools and tool catalogs

e Flexible management of the manufacturing program with intuitive and easy-to-learn user
interface based on graphic dialog boxes

e Tight interaction between tool path definition, verification and generation
Seamless NC data generation thanks to an integrated Post Processor Access solution
Automatic shop floor documentation in HTML format



Step 01: Enter the Workbench

iy This first task shows you how to open a part and enter the Prismatic Machining workbench.
o

1. Select File = Open then select the GettingStartedPrismaticMachining.CATPart document.

&

2. Select Machining = Prismatic Machining from the Start menu.
The Prismatic Machining workbench appears.

The part is displayed in the Setup Editor window along with the manufacturing specification
tree.

[%|Process1: Setup Editor |_ O] x|

3. Select Manufacturing Program.1 in the tree to make it the current entity.
To insert program entities such as machining operations, tools and auxiliary commands you
can either:

e Make the program current before clicking the insert program entity command
e Click the insert program entity command then make the program current.



Step: 02 Create a Pocketing Operation

fi} This task shows you how to insert a pocketing operation in the program.

As this operation will use the default tool and options proposed by the program, you just need
to specify the geometry to be machined.

(] 1. Select Pocketing 4@ in the
Machining Operations toolbar.

A Pocketing.1 entity along with g3 r:& Fart Operation. 1
a default tool is added to the E Lo
program. Manufacturing Program. 1
24 Tool Changel T1 End Mill D 10
LJ | Poc ting. 1
o _
f_.'.i}j ProductList
J._I;/F-'r Fesourceslist
L 2 T1enaminoio
The Pocketing dialog box sliml o SR L Offset on Top : Omm

appears directly at

theGeometry tab page

The red status light on the tab
indicates that you must select
the pocket geometry in order to
create the operation.

The Geometry page includes an

icon representing a simple Bottom : Hard

pocket.
Offset on Hard Boundary : Omm
. Cffset on Contour @ Omirm Closed Pockst
There are several sensitive Offset on Bottom : Omm

areas and texts in the icon to
help you specify the pocket
geometry. Sensitive areas that
are colored red indicate required
geometry.

Make sure that the Pocketing
style is set to Closed Pocket.

Click on the Open Pocket text if
this is not the case.



2. Right-click the red Bottom in the
icon and selectContour
Detection.

Click the red Bottom area.

The dialog box is reduced
allowing you to select the
corresponding part geometry.

3. Select the bottom of the pocket.

The boundary of the selected
pocket bottom is automatically
proposed as guiding element for
the operation thanks to the
Contour Detection setting

The dialog box reappears.

The bottom and sides of the
pocket in the icon are now
colored green, indicating that
the corresponding geometry is
defined for the operation. The

tab status is now green .

4. Click OK to create the operation.



Step: 03 Replay the Tool Path

#l~, This task shows you how to replay the tool path of the pocketing operation.
S

[ 1. Select the pocketing operation in the tree then

b
select Replay Tool Path .

The tool path is computed and the Replay dialog
box appears.

2. Choose a Point by Point replay of the tool path.

Pocketing. 1

— Taal animation

Feedrate =1000mm_mn
#=30.616mrm v'=35mm Z=5mm
I=0J=0K=1

kachining time = Tmn 29z Total time = Tmn 23z

You can set the number of computed points to be
replayed at each step of the verification by means
of the spinner.

3. Click rewind button to position the tool at the start
point of the operation.

4. Click the play button to start the replay and
continue to click that button to move the tool
along the computed trajectory.

5. Click OK to quit the replay mode.




Step: 04 Create a Profile Contouring

Operation

i, This task shows you how to insert a profile contouring operation in the program.

[l
Smjur

b T

Make sure that the pocketing operation is the current entity in the program.

1.

Select Profile Contouring ﬁ
The Profile Contouring dialog
box appears directly at

the Geometrypage -

Offset on Top : Omm Top : Soft

Stop:ln Start : In
Offset on Check : Omm

Make sure the Contouring

mode is set to Between Two
Planes.

Click the Bottom:

Hard text in the sensitive
icon to switch the type of

bottom to Soft. O
Click the Bottom plane then

select the corresponding part
geometry (that is, the
underside of the part). Bottom : Soft

The closed external contour of Offset on Contour : Omm
the bottom is proposed as Offset on Bottom : Omm
Guide element for the

operation.

Make sure that the arrow on the Guide element is pointing away from the part.

Click the Top plane in the icon, then select the corresponding part geometry.

Double click Offset on Edit Parameter EHE
Contour in the icon.
Qffzet On Euntnurm E
Set this value to 1mm in ] s ]
the Edit Parameter dialog box i @ DK W Lancel
¢ o

and click OK.



6. Select the Strategy tab Tool path style: |,:,,.,E ——

page M ond set the . S
Machining Stepover Finishing I H3M |
parameters as shown.

Sequencing: IRau:IiaI Firsk j ?
— Radial Skrateqgw (D)

Distance between paths:llmm E 2. Mumber of paths:|1 E ?

Cwverhang For rewark areas: ISD E

— fial Strategy (Da)

iz elzs Ir'-.luml:uer of levels j ?
Maximum depth af cut; WE Mumber of levels: IE_E
fukomatic draft angle: |III|:IE|;| E 7,
Breakthrough: I,:,mm E 2

7. If needed, you can change the tool axis orientation. Just click the Tool Axis symbol then
click the Reverse Direction button in the Tool Axis dialog box.

You can display the tool with the specified orientation by selecting the Display tool
checkbox.

ISeIectiDn j
@ Coordinates
) angles
“F
b I ]
Z »
|1 U s Shyste

A Display kool
@ Default position ) User-defined position .. I

@ OK l ﬁCancell

—

Click Preview in the dialog box to request that the program verifies the compatibility of the

selected tool, geometry and machining parameters. A message box appears giving
feedback about this verification.

Click Replay in the dialog box to visually check the operation's tool path.



Huide

Profile Contouring. 1

— T ool animatian

| b)) B

5

Feedrate =1 000mm_mn :
*=88.889mm v'=-63. 304mm Z=12m

[=0J=0F=1

bachining time = 2mn 48z Total time = 2mn 56z

At the end of the replay click OK to return to the Profile Contouring dialog box.
10. Click OK to create the operation.



Step:5 Create a Drilling Operation

v, This task shows you how to insert a drilling operation in the program.
s

& 1 select Drilling £

The Drilling dialog box appears directly at the Geometry page -

The program is updated to include
a Drilling operation.

e 1

The Drilling dialog box appears. & Part Operation. ]

"l' B Manutacturin g Program. 1
<% Tool Change.1 T1 End Mill D 10
L Packetin 0.1 (Computed)

ii Profile Contaurin g.1 (Computed)

o Drilling.1
2. Select the red hole depth Origin offset : Omm I Jump distance : 5mm

representation in the sensitive Extension : Blind Top Element
icon. Offset on Check : Omm ' Fixed Axis

The Pattern Selection dialog box Il o

appears to help you specify the -~ | 2 Points
pattern of holes to be machined.

3. Select the cylindrical feature of |
the first hole.

4. Select the second hole feature,
then double click to end hole
selection.

10mm

The Drilling dialog box replaces b 4
the Pattern Selection dialog box.

The icon is updated with
geometric information about the
first selected hole of the pattern.

_ 10mm

[

Feature : Hole.2 (Simple)
Diameter : 10mm  Depth ; 10mm

5. Double click Jump distance in the
sensitive icon, then enter a value
of 5mm in the Edit Parameter
dialog box.

6. Click Preview in the dialog box to request that the program verifies the compatibility of the
selected tool, geometry and machining parameters. A message box appears giving
feedback about this verification.

7. Click Replay to replay the operation as described previously.



Click OK to return to the Drilling dialog box.

8. Click OK to create the Drilling operation in the program.



Step:6 Assign a Tool

7y This task shows you how to assign another tool to an operation.
S

1. Double-click the Profile Contouring operation in the program, then in the Tooling tab

page O@% select the Tool tab W

2.Enter a name of the new tool (for example, 16mm Flat Milling Tool).
Ad
(0]

=0 8 J]9[3]

IE-

_amment I

Tool number : IE H

[ | Ball-end kool

- | o db=24mm
' Y
I
I
| =
: =
' 5
| I
, -
I
f ] Il
I
; Y
ﬂsumm//, . |y D=16mm

3. Double-click D (nominal diameter) in the sensitive icon, then enter 16mm in the Edit
Parameter dialog box. The tool icon is updated to take the new value into account.

4. Double-click Rc (corner radius) in the icon, then enter Omm in the Edit Parameter
dialog box.
Set db (body diameter) to 24mm in the same way.
The Tool number is set to 2.



--=r T ol Change.l T1 End Mill D 10
I._J Faocketing.1 (Computed)
0 --fr - Tool Chan ge.2 1k Flat Milling Toal
|. Frofile Contauring. 1
_.,,, - Tool C “hange.3 Yrmm Dirill
E. Cirilling. 1
% FroductlList

3 T1 End Mill D 10
2 16 Flat Milling Tool

Tt HH
* Qi Dl

5. Click OK to accept the new tool.
The program is automatically updated.

You can modify the tools of the other operations in the same way. For example, you may want
to replace the End Mill by a Drill in the Drilling operation.



Step:7 Generate NC Code

This task shows you how to generate NC data in APT format from the program.

k"
i)

For more information about this procedure please refer to Program Output.
1. Right-click the Manufacturing Program.1 entity in the tree and select Manufacturing

Program.1 object = Generate NC Code Interactively. The Generate NC Output
Interactively dialog box appears.

Generate NC Output Interactively 7| x|

Infiout | Tool motions Formatking MC Code |

Input
L Input CATProcess .
| Processl . CATProcess

Selection 1_) Park Sperations

¥ Programs

Manufacturing Praogram, 1

Resulting MC Data

@ MC data t'?"F'E:IF'.F‘T j

One filec. O For gl selected programs

¥ by program

() by machining operation
Cukput File ;
[ store at the same location as the CATProcess
|EitmpiProcess1. aptsource _I

[ replace like-named file

CATProcess after MC data generation

ﬁ a Save inpuk CATProcess
|E:'l,tmp'l,Pru:u:essl.C.ﬁ.TF‘rncess I
[ replace like-named CATFrocess

[ Lock operations
[ Assaciate aukput MC file to the program

Execute I

s
2. Select APT as the desired NC data type.

3. Click Output File to select the folder where you want the file to be saved and specify the
name of the file.

4. Click Execute to generate the APT source file.



An extract from a typical APT source file is given below.

$ -
$$ Generated on Thursday, May 10, 2001 04:58:20 PM
$ -
$$ Manufacturing Program.l

$$ Part Operation.l

$$*CATIAO

$$ Manufacturing Program.1

$$ 1.00000 0.00000 0.00000 0.00000

$$ 0.00000 1.00000 0.00000 0.00000

$$ 0.00000 0.00000 1.00000 0.00000

PARTNO PART TO BE MACHINED

COOLNT/0ON

CUTCOM/OFF

PPRINT OPERATION NAME : Tool Change.1

$$ Start generation of : Tool Change.1

TLAX1S/ 0.000000, 0.000000, 1.000000

$$ TOOLCHANGEBEGINNING

RAPID

GOTO / 0.00000, 0.00000, 100.00000

CUTTER/ 10.000000, 2.000000, 3.000000, 2.000000, 0.000000%
, 0.000000, 100.000000

TOOLNO/1, 10.000000

TPRINT/T1 End Mill D 10

LOADTL/1

$$ End of generation of : Tool Change.1

PPRINT OPERATION NAME : Pocketing.1l

$$ Start generation of : Pocketing.1

FEDRAT/ 1000.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

GOTO / 30.61644, 2.50000, 5.00000

GOTO / 17.50000, 2.50000, 5.00000

GOTO / 30.61644, 35.00000, 5.00000

$$ End of generation of : Pocketing.l

PPRINT OPERATION NAME : Tool Change.2

$$ Start generation of : Tool Change.2

$$ TOOLCHANGEBEGINNING

RAPID

GOTO / 0.00000, 0.00000, 100.00000

CUTTER/ 16.000000, 0.000000, 8.000000, 0.000000, 0.000000%
, 0.000000, 100.000000

TOOLNO/2, 16.000000

TPRINT/16 Flat Milling Tool

LOADTL/2

$$ End of generation of : Tool Change.2

PPRINT OPERATION NAME : Profile Contouring.1
$$ Start generation of : Profile Contouring.1
FEDRAT/ 300.0000,MMPM

SPINDL/ 70.0000,RPM,CLW

GOTO / -69.00000, 40.00000, 46.00000

GOTO / -69.00000, 50.00000, 0.00000

$$ End of generation of : Profile Contouring.1
PPRINT OPERATION NAME : Tool Change.3

$$ Start generation of : Tool Change.3

$$ TOOLCHANGEBEGINNING

RAPID



GOTO / 0.00000, 0.00000, 100.00000

CUTTER/ 9.000000, 0.000000, 4.500000, 2.598076, 30.000000%
, 0.000000, 100.000000

TOOLNO/3, 9.000000

TPRINT/9mm Drill

LOADTL/3

$$ End of generation of : Tool Change.3

PPRINT OPERATION NAME : Drilling.1

$$ Start generation of : Drilling.1

LOADTL/3,1

SPINDL/ 70.0000,RPM,CLW

RAPID

GOTO / -40.00000, -30.00000, 25.00000
RAPID

GOTO / -40.00000, -30.00000, 21.00000
CYCLE/DRILL, 10.000000, 1.000000, 1000.000000,MMPM
GOTO / -40.00000, -30.00000, 20.00000
GOTO / -40.00000, 30.00000, 20.00000
CYCLE/OFF

RAPID

GOTO / -40.00000, 30.00000, 21.00000
RAPID

GOTO / -40.00000, 30.00000, 25.00000
$$ End of generation of : Drilling.1
SPINDL/OFF

REWIND/O

END
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