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TopSolid'Cam 7 Tutorial Creating a Machining Part

Creating a Machining Part

Introduction

The purpose of this chapter is to create a machining document which can be used to perform various machining
operations that can be accessed from the Cam section of TopSolid.

We will explain in detail five different methods that will produce a similar result.

We will start with the easiest method (TopSolid will automatically respond to some questions for the users), then
we will discuss the most detailed method (where we must answer all of the questions).

Working with the PDM

As explained in the online help and the Design support, the PDM allows you to store and monitor changes made
to any files created in TopSolid 7.

In addition, in order to isolate all the tutorial files, we will create a new project containing all the required files.

To create this new project, proceed as follows:

e C(lick on the /’ icon of the TopSolid 7 menu.
o Select File from the drop-down menu.

e Select the é New Project command.

You can also click on the\é icon from the Home tab or use the Ctrl + Shift + N keyboard shortcut to create a

new project.
) | USl TopSolid 7

File » || New Document.. Crl+N
View  » |4 Mew Project... Ctrl+Shift+M
_F'DM " Ly MNew Library...
& it @ Projects... Ctrl+Shift+0
W Libraries..,
ﬁ} Standard Document Terplates Projects...
Document templates 3
Translators 3
it Import Project as Copy...
&* Import Project... Ctrl+0
i Close Al
-4.', 1 Save All Ctrl+5hift+5
B Quick Search... Ctrl+F

TopSolid 1
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TopSolid'Cam 7 Tutorial

e The following dialog box is displayed. Rename the project TOPSOLID, select Blank Template and confirm with

the green checkmark ™ 4

Marme:

W New Project O *

|TOF'SOLID

Template:

My Templates
| Modéles métal
.| Modéles outillage
.| Steel Templates

.| Tooling Templates
L.k Blank Template

Vault:

\)K,

Coffre ~

e From the Project tree, right-click on the project name and select the "/ Folder command from the

contextual menu.

TOPSOLID

.ﬂr?‘kl 25\3‘!'5

v (R
G-k Referencel F
__.4}, Templ b Assembly
-4 g Favorit [  Machining

wdp B Recyclt 7= il of Material

Part

% Open Document

&7 Consult Document

|| Folder

By default, the created folder will be named Folder.
e Rename the folder Support.

Note: To rename a file, a document or a folder, you simply have to press the F2
key or slowly double-click on the left mouse button (such as for Microsoft
Windows Explorer). Examples of folder names are provided in order to easily
locate them when creating the machining.

When changing the name of a file, it will be preceded by the b icon and
followed by an asterisk * indicating that the document has been changed or
created. Saving the document will remove the asterisk.

In the Support folder, you will now be able to create and machine a new part.

TOPSOLID @ X
WEl o EmA- S ?
4 g TOPSOLID

urﬁ. References
4 [ Templates
-k ) Favorites
idh T Recycle bin

L+ B

Given that the purpose of this chapter is not to geometrically define the part (see TopSolid'Design Tutorial), we
will import a part. In this case, since this part was not designed in TopSolid, we will lose all the benefits of the
integrated solution (interactive modification, use of machining information such as H7 hole, etc.).

TopSolid



TopSolid'Cam 7 Tutorial Creating a Machining Part

e To import the part, right-click on the Support folder and select the Import/Export >§ Import File with
Conversion command.

W SN a- S
4k gl TOPSOLID

,3.-. References

-4 7] Templates

...-.J.}- b Favorites

.4 T Recycle bin

S
kb Assembly
[/ Machining
;! Cut
== Copy
Import / Export * | %  ExportPackage..
F  Apply Automatic Part Mumbering... @ Import Package...
+%  Import File with Conversion...
Others »
._‘.'T Import File without Conversion,..

e Open the TopSolidCam_SupportOnlyFinishPart.x_t file (during installation, this file is installed in the
"Programs Files\TOPSOLID\TopSolid 7.14\Samples" folder).

e Inthe dialog box that appears, select the following parameters.

Parasolid Import O x
Translator name: Parasclid
Elelname TopSclidCam_SupportOnlyFinishPart._t
General ” Simplificaticn and sewing ” Templates
Document type for shapes: F part
Documentt}fpeforaSsemine{ P prant ~
|| Translate attributes
v X ?

o Clickon the % icon to confirm the import.
e Using the F2 key, rename the imported file Support (part only).

Note: Right-clicking on a folder allows you to create a new entity in it, import one or more documents into it, or
export, edit, or copy it.

TopSolid 3
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Step 1 — Quick machining

In this section, we will explain how to quickly start machining the part that we just imported.

e From the Project tree, right-click on the part document and select a JP Machining document.

TOPSOLID
WE oSNNS
4 g TOPSOLID

a{-} References
- gk f._- Templates

-dp g Favorites

-4 T Recycle bin
-4 b Support
H-d P

"W OpenDocument
E: Consult Document
rf Machining...

The following dialog box appears.

[ New Document (Machining) O *

Template:

@~ | Project Templates

----- | My Templates

----- || Modéles standards Usinage - France

-1 Modéles standards - France

----- | Modeles standards Métal - France

| Modéles standards Outillage - France

----- || Modéles Standards Usinage Fil - France

#- 1 Machining Standard Templates - United States
t- || Standard Templates - United States

----- || Steel Standard Templates - United States

@1 Toeling Standard Templates - United States

----- |/ Wire Machining Standard Templates - United States

.[j! Blank Template

v X ?

You can select a predefined template. In our case, we will select Blank Template and click on the v icon to
confirm.

TopSolid



TopSolid'Cam 7 Tutorial Creating a Machining Part

The following dialog box appears, prompting you to choose some settings related to the machinable part.

e Choose a prismatic-shaped stock by selecting Block.
e Check the Eliminate the weak portions of stock box.

Creation of Machinable Part

% Stock

U L x e

Block Cylinder Mo stock Offset

| :
S

Exact MachineW...

bkl
Wy

X

Eliminate the weak portions of stock
[] Check the geometry of stock.

&

ond

o Clickon % to confirm.
e C(lick on the button to exit the positioning context.

The machining document is automatically created and placed in the same directory as its related part.
e Save the document by clicking on the B icon or by using the Ctrl + S keyboard shortcut.

For clarity purposes and to help you become familiar with the Cam section of TopSolid, we will create a new
folder. By doing this for each of the five methods that we are explaining, we will be able to come back more
quickly to any of these methods later, if necessary.

e Right-click on the Support folder and select the -/ Folder command. Rename the folder Step 1.

We will then move the machining document into the Step 1 folder and rename it.

° @ Hold down the left mouse button and drag and drop the machining document into the Step 1 folder.
e Rename the machining document Step 1 Support.

TOPSOLID 41 x
B o ) S A -
4 o TOPSOLID*
+ur-. References

7

1]

+4}= Templates

+4}= b Favorites

& T Recycle bin

oo Suppert
—4.‘-' Step 1
. [ Step 1 Support”
i Support (part only)

° B Save and close all open documents.

Note: You can see that the part is enclosed in a prismatic stock and its margins have been defined by default. We
will see later in the Step 6 — Modifying a stock section how to change this stock.

You can now start machining the part.

TopSolid



Creating a Machining Part TopSolid'Cam 7 Tutorial

Step 2 - Inserting a part in a blank machining

TOPSOLID 1 X Start Page  [#® Step 2 Support
wiE s SN a-
4 ' TOPSOLID

. -atw References
. 4}-0 Templates
._] Favorites
4 T Recycle bin
| Support
-dp b Step 1
-4k b Step 2
-4 [ Support (part only)

P ;

i

This step produces the same result as Step 1, but introduces another feature of the software. In fact, we will
create a blank machining document and then insert the machinable part.

Using this document would make it possible, for example, to use a template directly afterwards with a machine
and fixed tools.

In the Support folder, create a new ./ folder and rename it Step 2.

As before, right-click on this folder and select the J.F Machining command.
e Select a blank template and click on " to confirm.

Rename the machining document Step 2 Support.

TOPSOLID 4 X
HE o SN LS B
4}"*, TOPSOLID™

. #-at% References

---4}-0 Templates

---4}- b Favorites

4 T Recycle bin
-4 w Support
ok ;_.‘ Step 1
-4 b Step2
- LA Step 2 Support”
w4 [ Support (part only)

A machining document has been created. This document is blank for now. There are no machinable parts. We will
now indicate to TopSolid that we want to machine the imported part.

To do this, we will place the part document in the machining document using the drag and drop technique. This

technique is easily done by simply holding down the left mouse button while dragging the Support (part only) part
document into the open machining document.

TopSolid
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Creating a Machining Part

TOPSOLID L Start Page .-PStepZSupport'
RSN LS ?

4k 'l TOPSOLID™
Gr‘o References
---4}:':' Templates
---4}-‘ b Favorites

=1

e 5 Recycle bin

S-4F o Support
f-db o Step 1
B4 o Step2

LA Step 2 Support*

(2B M Support (part only)
=

The following dialog box appears, prompting you to choose some settings related to the machinable part.

e Select the NC part creation option.
o Select a block prismatic-shaped stock.
e Check the Eliminate the weak portions of stock box.

Creation of Machinable Part

&Y

e

MNC part cre... | Inclusicn
9 Stock
=
&
-
Cylinder
'.__-ul_lr
ﬁ =3
Exact MachineW...

X

Mo stock

Eliminate the weak portions of stock

[] Check the geometry of stock.

e Clickon % to confirm.

" e
e Click on the button to exit the positioning context.

v ¥

?

The part is ready to be machined but it is positioned where you released the mouse button. This position might
not be the one you require.

TopSolid



Creating a Machining Part

Example:

Start Page |_|I'r Step 2 Support™

TopSolid'Cam 7 Tutorial

/

e If you want to modify the position of the part, right-click on the part and select the"ﬂ%\aEdit NC Part

Positioning command.

]

2D
Il End Milling...
J  Side Milling...
Drilling
#=| Roughing...

Wertical Roughing
Others

Support 1 <566
=l Show Machined Part Setup Document

+  Edit NC Part Positiening

s
e |n the positioning context, select the 1<1<1 Frame on Frame command from the Assembly tab. In the Source
frame field, select the Support (part only) frame from the drop-down list. In the Destination frame field,

select Absolute Frame.

@ Frame on Frame 1

Source frame:

A |Supp|:|rt (part only) <449 v| dh

Destination frame:

/ﬂ

Abzolute Frame w | gh

e (Click on the button to confirm the positioning.

The part is now positioned in the center of the table.

TopSolid
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° B Save and close all open documents.

You can now start machining the part.

TopSolid 9
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Step 3 — Quick machining with setup

o 4

v

N

In this section, we will manually set up the machining, which was automatically performed in the previous steps.

There are two possible ways to create this machining setup, as seen in Step 1 (creating a setup document from an

existing file) and Step 2 (creating an empty setup document and inserting the machinable part). Here, we will
explain how to achieve the machining by following the method in Step 2.

e Inthe Support folder, create a new folder and rename it Step 3.
e Right-click on this folder and select the __| Document command.

4 W TOPSOLID
a{-} References
4= ?_- Termnplates
----‘.}- b Favorites
---4}- T Recycle bin
=

-4k b Support

-k b Step 1

- 4 :]' Step 2

.ﬂ. ill FPart

- o Su

* PP kb Assembly
l|:= Exploded
?_I Deocument...

10 TopSolid



TopSolid'Cam 7 Tutorial Creating a Machining Part

e From the Advanced tab, select - Machined Part Setup, select Blank Template, then click on “” to confirm.
] New Document O >
Type: Template:
| Common || Advanced || Special | [ZI---?__- Project Templates

=
= ] — - .l | My Templates
Machined Part Set ~ =
|:? semnee e iF | ----- 1! Modéles standards Usinage - France
\,—7._51 Milling/Turning Methed [j—--?_- Modéles standards - France
Drafting Bundle ||| B <_>_ | Modéles standards Metal - France
D \Workspaces Manager [j—--?_- Muodeles standards Outillage - France
P e 1! Modéles Standards Usinage Fil - France
L_; Drawing [j—--?_- Machining Standard Templates - United States
Machine [j---<_>__- Standard Templates - United States
Mamlime Fra v | <.>. || Steel Standard Templates - United States
[j---<_>__- Tooling Standard Templates - United States
Projece. | i <.>. || Wire Machining Standard Templates - United States
TOPSOLID a Blank Template
v X ?

e Rename the machining setup document Support 3 setup.

= L Support
. 4 L Step
f-dk b Step 2
- Step 3

ERFY Support 3 setup™

----ﬂ- I Support (part only)

A blank machining setup document has been created. To insert the part to set up, we will use the drag-and-drop
technique discussed in Step 2.

Once the part has been inserted into the machining setup document, you can see that it does not include a stock.

e To edit the machining setup, right-click in the
graphics area.

Sketch...

In Place Part...
Analyze Geometry...
Edit Part NC...

e Select the % Edit Part NC command.

&3 ?N

Grinding reserve...

Cameras 3

Analysis
Analysis of drillings and cylinders...

You must now define the part and its stock.

e Click on the Finishes, stocks and environment icon.

Note: TopSolid has automatically selected the finish and defined an enclosing stock that can be modified.
You can define unique margins (identical margins in all directions) or customize the margins. Modifications can be
assessed in real time in the 3D view.

We will choose 5mm margins in all the absolute frame’s directions, except for the Z- margin that will be 60mm.

TopSolid 11



Creating a Machining Part

¥ Finishes, stocks and environment bl Start Page [Igj Support 3 setup™ ]
<% Finishes a0 lv ¢ 2

Finish:

| Support (part only) <144> |

= Stock(s)

*»

Stock Type {‘5 Block

s Dimensions

»»

Select a frame:

‘|Abso|ute Frame V| EHl |
[ Single margin

Size in X: SizeinY: Size in £:
|15‘9_6251?1rr1 |110mm | |145mm |
Margin in ¥-: Margin in X+

|5mm | |5mm |
Margin in ¥-: Margin in ¥+

Margin in Z-: Margin in £+

| Reset margins | | Identical margins |

Click on % to confirm.

The part and its adjusted stock are now defined.

Your screen should now look like the following image:

-

° M Save the document.

TopSolid'Cam 7 Tutorial

®
@

There are two possible ways to create this machining, as seen in Step 1 (creating a machining document from the
existing setup) and Step 2 (creating an empty machining document and inserting the existing setup).

° \L’j Save and close all open documents.

You can now start machining the part.

12
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Step 4 — Machining with a selected machine and inserting a part or setup

This method is similar to the method in Step 2, with the exception that it includes a choice of machine. We will
therefore only discuss how to include a NC machine.

e Inthe Support folder, create a new folder and rename it Step 4.

e C(Create a new % Machining document using a blank template, then click on v to confirm.
e Rename this document Step 4 Support.

We now have a blank machining document in which we will insert a part.
e From the Equipment tab, click on the ¥ button to display the drop-down menu.

e From the Machine Tool menu, select the a Select a Machine command.

- | = O= -5~ qiv =Pl Step 4 Support - TopSolid 7
Home Equipment 2D/30 ¥ | . 4D/5D ¥ @ Turning & Additional = | % Operatior
=
4 H- %w ﬁ “ | Machine Tool 4 | <L Select a Machine...
TOPSOLID Tools v |8 Test Machine Axes...
B o s | |73 oo
4 ' TOPSOLID Tl  Link Movement Management... & oo Changepom.tmns...
E{{h References m q‘ Set Part on Machine...

TopSolid 13
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To find the machine more easily, you can filter the list of machines.

e Inthe Name or manufacturer field, enter mi.

A machine will appear only if the name or the manufacturer contains the text you entered.The search is not case-
sensitive and you may type in upper or lower case.

e Select the MIKRON HSM 600U 5-axis machine, then click on \f to confirm.

< Select a Machine O *
Filters

Name or manufacturer:

[ |

Machines source:
[an v
Machining Types:

Milling Crilling Turning
Mame . Manufacturer Drilling  Milling  Turning  Project Compatibility Commer *
D360 ROMI [0 |2.Méquinas Globo Compatible Milling.
DISCOVERY 560 ROMI O TopSeolid MC Machines | Compatible Milling.
The machine definition is B | TopSalid NC Machines | Compatible Milling.
valid. TC Machine Milling (Head XYZ / Table A] | Missler Software A ] [1 | TopSelid Machining | Compatible MI”II‘IG.) A

v X

Once the machine is selected, you can insert a part or machining setup. To do this, refer to the Step 2 — Inserting a
part in a blank machining section.

e Position the part so that it is located in the middle of the machine table as shown below.

° B Save and close all open documents.

You can now start machining the part.

14 TopSolid
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Step 5 — Assembled part and stock, setup, then machining

In this section, we will use a stock and a part that have already been assembled. This method is particularly useful
if the stock's geometry is variable or if the stock has already been machined. However, you have to be familiar
with the TopSolid'Design assembly tool in order to use it.

We will first import the assembly in Parasolid format.

In the Support folder, create a new folder and rename it Step 5.

Right-click on this folder and select the Import/Export > g Import File with Conversion command.

Open the TopSolidCam_Support.x_t file (during installation, this file is installed in the "Programs
Files\TOPSOLID\TopSolid 7.14\Samples" folder).

In the import dialog box, select the following parameters.

Parasolid Import O >

Translator name: Parasclid

File name ToepSclidCam_Support.c_t

General || Simplification and sewing || Templates

Document type for shapes: | F part

Document type for assemblie{ e Assembly il ‘

ranslate attnibutes ©

e C(lickon Q'? to confirm the import.

TopSolid 15
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e Rename the assembly document Support.

Note: When importing an assembly document, TopSolid imports the assembly and each component of the
assembly separately. Consequently, you can use only the finish or only the stock for various modifications, for

example.
)

Right-click on the stock in the graphics area and select the 7 Attributes command.
Adjust the transparency to 70% and click on * ” to confirm.

B Save the assembly document.
From the Project tree, right-click on the Support assembly document.

Create a new ®* Machined Part Setup document using a blank template. The following message appears
asking you whether you want to disassemble the assembly.

+/ Disassembly >

7 Do you want to disassernble the included assembly?
-

Yes Mo

e Click on Yes. In this way, each solid of the assembly will be displayed independently in the Finish list.

e Click onthe Finishes, stocks and environment icon.
e Inthe dialog box that appears, click on Stock Type (the blue text) and select User stock.

_- Finishes, stocks and environment X

<% Finishes &~
Finish:

Support 1 <157
Support0 <162>

* Stock(s) £
Stock Type
-_ @ | )
GE B | T 4" g1 i
~ -+ & ot o
Block Cylinder User stock Mo stock  Inherited st Offset
o9 Stocks %
Stock:

16 TopSolid
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e The Finish list contains the two solids, with Support 1 being the part to be machined and Support 0 being the
stock. You therefore need to move Support 0 to the Stock list. To do this, you simply have to move the mouse
over Support 0, hold down the left mouse button and drag Support 0 to the Stock list.

Your screen should look like the following image:

_. Finishes, stocks and environment X

=% Finishes &N
Finish:
Support 1 <157

= Stock(s)

>

Stock Type
. e
= E./‘“JJ

Block Cylinder User stock Mo stock  Inherited st.. Offzet

% Stocks

»»

Stock:

Support 0 <162

o Clickon % to confirm.

Note: You can see that the selection areas are framed in a certain color and when a shape is selected for example,
this shape will take on the color of the frame.

The machining setup document is complete. You can save and close it, and then start machining.

There are two possible ways to create this machining, as seen in Step 1 (creating a machining document from the
existing setup) and Step 2 (creating an empty machining document and inserting the existing setup).

Note: We will use this machining setup in the machining tutorial.

You can now start machining the part.

TopSolid 17
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Step 6 — Modifying a stock

When you scroll down the entire TOPSOLID project tree, you can see that machining setup documents have been

automatically created for all the machining documents. This is so you can go back and modify the stock or the NC
part origin, for example.

There are two ways to access the machining setup:

e Scroll down the tree structure and double-click on the automatically created machining setup documents.

TOPSOLID a x

T£|§ﬂ- "Jz.-"'L' ?
4 ‘g TOPSOLID

a&h Feferences

i ﬁ;-l Templates

----H- k. Favorites

~.dp T Recycle bin
EI'H' -ij Suppor‘t
o e ;;,: Step 1
B ok Step 1 Suppeort
-- gk (el Support (part onlj,rjl
Step 2
Step 2 Support
o Support (part onl],rjl
.| Step3
Y

+
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Creating a Machining Part

e Or select a face of the part, then right-click in the graphics area and select the @ Show Machined Part Setup

Document command.

2D
End Milling...
Side Milling...

Y

Drilling

iy

Roughing...
Vertical Milling
Others

3D
Finishing...
Super Finish...
Sweeping...
Material left...
Others

@.sé&ﬂmﬁ@n}

Support 1 <425
Show Machined Part Setup Document

Edit NC Part Positicning
Hide Finish
Hide Stock

Machining features analyze...

i B RER N

e Once you have accessed the machining setup document, if you want to modify it, right-click in the graphics

<,
area and select the #% Edit Part NC command.

You now have access to the machining setup menus shown in Step 3.

TopSolid

#
P
"™

—

-

Sketch...
In Place Part...

Analyze Geometry...

Edit Part MC...

-

=

Grinding reserve...

Cameras

Analysis

Analysis of drillings and cylinders...
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2D Milling

Introduction

The purpose of this chapter is to create a machining program for the following part.

As you can see, to be machined, the part must be positioned on different orientations. To avoid several
disassemblies, which can be detrimental to the desired manufacturing quality, we will use a 5-axis machine.

To help you become familiar with TopSolid 7, the machining of the part above is divided into several steps. For
each step, a machining document is available in which operations have been completed. You can refer to these
documents if you run into any difficulties. These machining documents are provided in a TopPkg file named
TopSolidCam_2DPartStepByStep.TopPkg (this file is installed in the "Programs Files\TOPSOLID\TopSolid
7.14\Samples" folder). In order to follow the tutorial, we recommend that you import this file into a new project.

Example: For Step 6, which consists of performing the external machining of the part, a machining document
named Support_Step 5 is available, in which steps 1 to 5 are already carried out.

The part was designed in TopSolid. The designer used the "features" technology, which allows major automation
of the machinings.

The overall programming approach is as follows:

1. Defining the stock part

Positioning and defining the part (as per TopSolid'Cam) and its program origin
Defining the operations with integrated stock management

Simulation

Editing the ISO file

vk wN

Steps 1 and 2 are explained in the prerequisite tutorial (creating a machining setup document and machining
document). We will start at Step 3, which consists of defining the machining operations.

As you have seen in this tutorial, several methods are available for creating a machining document. You can
therefore start the machining by selecting the method of your choice. For this chapter, the selected method is
method 5, which consists of machining an assembled stock and finish.
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Machining

We are now in the machining context. TopSolid 7 is simple to use and suggests two approaches for creating a
machining.

e Subject — Verb:
Select the entities to be machined, and then select a machining command.

With this solution, you can select one or more faces with the mouse and indicate the machining on which to apply
the faces.

e Verb - Subject:
Select a machining command and indicate the entities on which to apply this command.

These two methods will be used in this chapter.
Options
In general, you can adjust the machining options via the Tools > Options > 15 Machining menu.

For example, in the Tools > Options > 5 CAM Options > <= Simulation command, you can choose between
different modes of simulation once the machining operation has been confirmed.

|_'l| Options o X
..... T Bom ~ Creation behavior
----- #. Buildings After operation creation:
-5 CAM Options () Do not simulate
- Attributes . . :
= CoroPlus ToolLibrary (®) Simulate with programmation mode
:: Cutting Conditions (") Simulate with current simulation mode
-5 Hole analysis Display
-0 5 Machining Cloud
7 Tools (®) Display the |ast few segments
2% User parameters () Display full trajectory from beginning to current point

-} Dialog configurations
<23 Display Options
-7 Link movements

-1 Machines
= Method
|;” NC Operations Manager [] Pause simulaticn before and after every rapid movement
gz Origins

@ Part settings

-] Post-processors

-4 SheetMetal Cam Options
-~ Side Milling

1 Simulation

|5 Verify External

- "% WCS Options

15 WIRE Options

..... oy Drafting

..... & Family

() Always display the full trajectony

] Enable jump on the trajectony

Reset

twd

W ¥
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Step 1 — Machining the upper section of the part

e Createa new project named 2D Machining by using a blank template.

° @ Import the TopSolidCam_2DPartStepByStep.TopPkg package in your project.
e Open the Support_Step 1 machining document.

We will first machine the upper face.

e Right-click on one of the two upper planar faces and select the Hﬁ End Milling command.

F__ N
2D

End Milling...
Side Milling...
Drilling 3

Roughing...
Wertical Milling 3
Others »

D

Finishing... >

Super Finish...

Sweeping...
Material left...
Others »

4/50
4¥ Radial Roughing...
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2D Milling

A label such as the one below is displayed. Some values such as the maximal axial depth, which is equal to zero

because the tool has not been selected yet, may be different. They can be modified in the

#1

e

Time

00:00:00:000

Altitude...

100mm

Stock to leave on floor

0,2mm

Stock to leave on wall

0.2mm

Stock to leave on wall island

0 3mm

Maximal axial depth

Omm

Final axial depth pass

Omm

Lead in point

Tool Path Preview

Yes

Settings option.

Note: The L icon indicates that a facing operation will be performed. If you want to change the icon, you only
have to double-click on it and select the appropriate operation (pocketing, open pocketing or expanded facing).

e C(lick on the @ Tool choice icon. The blue asterisk indicates a required field.

e Double-click on the | FaceMill | Face Mill thumbnail and create a 63mm diameter face mill with a 20mm cutting

height.

41mm

P '
e Clickon ™" to confirm the tool.

63mm

The facing settings remain to be indicated.

e To do this, click on the @ Settings icon.

e Adjust the following settings:

- Stock to leave on floor and Stock to leave on wall: 0Omm

- Maximal axial depth: 5mm
- Final axial depth pass: 0mm

- End milling strategy: Select Sweeping
- Sweeping strategy: Select Zigzag cycle.
- Check the Minimum path number box

- Sweeping over length: 2mm

TopSolid
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You should end up with the following result.

End Milling : Settings

Lﬁ Settings ”ﬁ Altitudes ”#

Plunge ”’D

Contouring integrated

=] Islands facing

High Speed Machining ”

Volumill

Stock : 2Zmm Machined Stock + Omm Stock Left = 2mm

Passes: 1 x 2Zmm = 2mm

[ Machining profiles options

Take into account the stock shape

& Overlap

Step over

25,2mm 40%
|2 Stocks to leave and steps
Stock to leave on floor

Omm

Stock to leave on wall

Omm

Stock to leave on wall island
0,3mm

Stock to leave on wall shift
Omrmn

-IC Organization of strategies
Order of the path
=1 Strategy

Milling direction

Z path stock fitting strategy

End milling strategy
[] Clearance off stack

Roll-in Approach
[ Strict mode sweeping

Sweeping strategy

Minimurm path number
Sweeping contouring strategy
Sweeping over length

2mm

Sweeping angle mode

Sweeping end path strategy

Link strategy for free place
Minimal length of the holes
2mm

Reposition clearance

04mm

Take into account the finish shape

External clearance distance

0,5mm

Maximal axial depth
smm
Final axial depth pass

Omm

*
Final axial feed rate  ©__ Machining

z Order by pockets

<
-l Climb
 Noane

=== Sweeping

x Mone

E:E Zigzag cycle

=== After sweeping

Q Automatic

—
--Dl‘fset

g Work Arc

= 1000mm/min

»

»

>

»

>

TopSolid'Cam 7 Tutorial

Note: These settings are for guidance only and in no way resulting from a particular methods department. They
are simply for verifying that the settings coincide with the obtained tool paths.

24
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With these settings and this tool, the tool path preview should be as follows:

<

Note: TopSolid is configured to avoid unnecessary calculation to improve the calculation time. When modifying a
machining setting (for example a stock to leave), the machining area and the tool path preview are not graphically

updated (it may take time). An icon %! at the top right of the screen indicates whether or not the graphics area is
updated. This icon has three states:
- %= The graphical update is manual and the graphics area is currently updated.

- ! The graphical update is manual and the graphics area is currently out of date. Clicking on this icon will
update the graphics area (it may take time).

|
- [#=: The graphical update is automatic. Each time a setting is modified, the machined area and the tool
path are recalculated (it may take time).

e C(lickon ‘? to confirm the machining operation.
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Simulating the machining

In this section, we will see how to resimulate the previously performed machining.

First, a very useful option allows you to remove material during machining. Then, to simulate the machining of
one operation, you only have to click on the icon that indicates a facing operation, for example.

Enables/Disables the {

material removal during @. . g

simulation (it is disabled \@ «— :

by default) it

Elﬂ Program 1

E EI...-. Pigce 1
-

: =% WCS 1 [Origine 1| A': 0°; C': 07]

NC Operations

- D/& g% ;1- ‘ _‘??ﬁl Uﬂ]; L'!

Simulates the operation <€—— |

: =2 1: Facing
.= Machining Stage

_
To simulate one or more operations, you can right-click on the selected operations and select the “* Simulate

command.
o _
To simulate all operations, right-click on “s= P2t 1 and select the “* Simulate command.

° B Save the document.
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Step 2 — Machining the left section of the part

e Open the Support_Step 2 machining document.

Note: For this step, we will machine the outer section of the part using a radiused mill. The operation will be an
open pocketing operation. The technique is the same as in the previous step.

e As before, right-click on the face to be machined shown in blue above.
o Select the ﬂﬁ End Milling 2D machining command.
The following label is displayed.

#1[88
Time [00:36:36:143
Altitude...| 36mm
Stock to leave on floor | Omm
Stock to leave on wall|0,3mm
Stock to leave on wall island |0,3mm
Maximal axial depth [0 9mm
Final axial depth pass [0 3mm
Lead in point
Tool Path Preview | Yes

L.

The ' icon indicates that an open pocketing operation will be performed.
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J A
&
e |In theTooI choice option, double-click on the Radiused M... Radiused Mill thumbnail and select a 32mm

diameter radiused mill, with a radius of 3mm and a total length of 150mm. From the Tool Assembly tab,
adjust the output distance to 120mm.

|

=32mm . -
A
150mm
Articulation
Joint Driving 1 (Prisratic 1) ~
3mm .
Cutput distance [40mm<=150mm]
g Y 120rmrmn
32mm ;! t— 40mm '

e Clickon % to confirm the tool.

e Click on the @ Settings icon and adjust the following settings:

- Stock to leave on floor: 0mm

- Stock to leave on wall: 0mm

- Maximal axial depth: 15mm

- Final axial depth pass: 0mm

- End milling strategy: Select Sweeping

- Sweeping strategy: Select Zigzag cycle raw

- Sweeping contouring strategy: Select After sweeping
- Sweeping over length: 5mm

- Check the Minimum path number box
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End Milling : Settings B

|J]5 Settings ”ﬁ Altitudes ||¥ Plunge ||'|:| Contouring integrated

== Islands facing | High Speed Machining | Volumill

Stock : 64mm Machined Stock + Omm Stock Left = 64mm
Passes: 4 x12.8mm + 1 x 12,8mm = 64mm
-__E Machining profiles options

)
A
Take into account the stock shape Take into account the finish shape
[] Ignore bottem radius
-__é Ovwverlap A
Step over External clearance distance
10,4mm A0% 0.5mm
[& Stocks to leave and steps A
Stock to leave on floor Maximal axial depth
Ormm 13mm
Stock to leave on wall Final axial depth pass
Omm Omm
- *
Stock to leave on wall island Final axial feed rate  ©__ Machining
0.3mm = 1777 mm/min
Stock to leave on wall shift
Ormm
& Organization of strategies -
Order of the path 2 Order by pockets
--:T.| Strategy -
- _— <
Milling directicn — Climb
Z path stock fitting strategy — None
End milling strategy === Sweeping

[] Clearance off stock

Roll-in Approach x None
[] Strict mode sweeping

Sweeping strategy I:::ll Zigzag cycle raw
Minimum path number

Sweeping contouring strategy === After sweeping

Sweeping over length

Smm

Sweeping angle mode Q Automatic
Sweeping end path strategy :5" Offset
Link strategy for free place g Work Arc

Minimal length of the holes
2mm
Reposition clearance

0,4mm

r
e C(lickon v to confirm the operation.

° B Save the document.

TopSolid

2D Milling
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Step 3 — Machining the right section of the part

TopSolid'Cam 7 Tutorial

e Open the Support_Step 3 machining document.

As you can see, the left and right sections clearly match. To repeat this machining, we will add a geometry to the

previous operation.

Note: We could have selected the two surfaces to be machined beforehand and perform the open pocketing

operation.

e From the NC Operations tree, % edit the previously performed end milling operation.

e Toadd a geometry to an operation, click on the @ Geometry icon.

e Add the right-hand surface by clicking on it.

The machining operation is repeated while keeping the same settings. This action also allows you to remove a

geometry from an operation.

| End Milling : Geometry Pod Start Page | [ Support_Step 3" |

-

Part ([part 1

Local stock ”

-

Geometry

ﬂ Shape 1 <169> Face(301)
[+ ¥ Shape 1 <160 Face(346)

= Optimisation
Optimization method & None
Optimization linear tolerance Optimization angular tolerance

e C(lickon "‘;} to confirm the operation.
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Note: So far, the tool path has been ordered by pockets. We can see here the advantage of such a method for this

part with regard to the time saved. The machine will first machine all the left-hand layers and then the right-hand
ones.

A strategy by altitudes could have been used if the part had thin walls.

In the end, the machining preview should be as follows:

—_
Note: Instead of adding the face in the first operation, you can also request to display the tool paths 00 and then
drag and drop this machining onto the new face. You only have to hold down the Ctrl key while you perform the
drag-and-drop operation.

° B Save the document.
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Step 4 — Machining the inclined planes

Machining the small inclined planes

Open the Support_Step_4 machining document.

Right-click on one of the blue faces shown above and select the Hﬁ End Milling 2D machining command.

In the @ Tool choice option, check the face mill that was used for the first machining (63mm diameter).

Click on the @ Settings icon and adjust the following settings:

- Stock to leave on floor and Stock to leave on wall: 0mm

- Maximal axial depth: 5mm

- Final axial depth pass: 0mm

- Z path stock fitting strategy: Select Fit the stock

- End milling strategy: Select Sweeping and the Zigzag cycle raw strategy
- Check the Minimum path number box

- Sweeping over length: 10mm

- Sweeping angle mode: Select Value and Sweeping angle: 0°
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End Milling : Settings

|ﬁ5 Settings ”ﬁ Altitudes

E

Plunge

”'D Contouring integrated

=[] Islands facing |

High Speed Machining

| Wolumill

[& Machining profiles options

Take into account the stock shape

& Overlap

Step over

25,2mm 40%
|2 Stocks to leave and steps

Stock to leave on floor
Ormm
Stock to leave on wall

Omm

Stock to leave on wall island
0,3mm

Stock to leave on wall shift

Omm

oIF Organization of strategies
Order of the path

=1 Strategy

Milling direction

I path stock fitting strategy

End milling strategy
] Clearance off stock

Rell-in Approach
[] Strict mode sweeping

Sweeping strategy

Minimum path number
Sweeping contouring strategy
Sweeping over length

10mm

Sweeping angle mode
Sweeping angle

o

Sweeping end path strategy
Link strategy for free place

Minimal length of the holes

2mm

Reposition clearance

L 0 4mm

Stock : 17,3925mm Machined Stock + Omm Stock Left = 17,3925mm
Passes: 3 x4, 3481mm + 1 x4,348Tmm = 17,3925mm

»¥

| Take into account the finish shape

»

External clearance distance

0,5mm

>

Maximal axial depth

3mm

Final axial depth pass

Omm

Final axial feed rate Machining

S
F -
= 1000mm/min

>¥

1 Order by pockets

>¥

L1
—# | Climb

g} Stock

== Sweeping

[ Standard
=

&5 Zigzag cycle raw

=== After sweeping

q Value

2=® Offset

g Work Arc

Note: As you can see, once the tool is selected, it automatically orients itself.

r
e C(lickon ' to confirm the operation.

TopSolid

2D Milling
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Machining the large inclined planes

To machine the large inclined planes, you can reproduce the same operations as before or use the Ctrl + drag-
and-drop technique by dragging the first machining operation onto the new face in the graphics area.

To reproduce the machining on the other inclined plane, proceed as follows:
From the NC Operations tree, left-click on the %9 88 3: Facing operation.

Place the mouse cursor over the tool path that appears in the graphics area. The color turns red.
Press the Ctrl key.

[ ]
[ ]
[ ]
e While holding down the Ctrl key, left-click on the tool path and drag and drop it onto the new face.

The operation is then copied identically. You can edit some settings.

° % Edit the operation and click on the @ Settings icon.

e Inthe Link strategy for free place field, select the |§ Overlength link direct at working feed rate option.

The machining previews of the two inclined planes should be as follows:

e Clickon ‘;9 to confirm the operation.
° B Save the document.
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Step 5 — Machining the center groove

e Open the Support_Step_5 machining document.

For this step, we will machine a center groove. We will use a method that consists of selecting the geometry as
late as possible.

e From the 2D/3D tab, select the Hﬁ End Milling 2D machining command.

e Inthe @ Tool choice option, select the radiused mill with a 32mm diameter and 3mm radius from the tool
magazine.

e Inthe @ Geometry option, select the blue-colored plane as shown above.
e Click on the %! icon to update the graphics area.

On the label in the graphics area, you can see that TopSolid has automatically recognized the open pocketing

operation.
| 2L

e Inthe @ Settings option, enter zero stock to leave and keep all other default settings.

Note: This operation could have been included in Step 3. In fact, we could have selected this geometry during the
first open pocketing operation. We could also have used the copy and paste method.

e C(lickon ‘f) to confirm the operation.
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Step 6 — Machining the outer section

e Open the Support_Step_6 machining document.

We will machine the outer section of the part by using a contouring cycle.

e Right-click on the blue-colored face as shown above.

e Select the ﬂ_/ Side Milling command.

e Inthe @ Tool choice option, create a 32mm diameter side mill with a total length of 220mm and an output
distance of 90mm.

N SN

rl

’ 120mm

Cutput distance [35mm=<>120mm]

|9Clmm

'32mm A | '35mm | v

e Clickon 5? to confirm the tool.
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e Inthe @ Settings option, adjust the following settings:

- Stock to leave on floor: -1mm

- Stock to leave on wall: 0Omm

- Maximal axial depth: 15mm

- Number of radial passes: 2

- Final radial depth pass: 16mm

- Z path stock fitting strategy: Select Fit the stock

Side Milling : Settings n
|L-’ Settings ”\ . Lead in and out pi Altitudes
Y Plunge | HSM | Angle Management |

Stock : 40mm Machined Stock + -1mm Stock Left = 41mm
Passes: 2 x 13,6667mm + 1 x 13 6667mm = 41mm
[& Machining profiles options

>

Take into account the stock shape Take into account the finish shape
Take account stock to machine

:é Stocks to leave and steps

>

Stock to leave on floor Maxirmal axial depth
-Tmm 13mm

Stock to leave on wall Final axial depth pass
Omm Omm

[] Through machining

Ower depth in through machining

0, 5mm

:é Radial passes

>

Maximal radial depth Number of radial passes
=2mm 2
Final radial depth pass

Termm

= Add spring pass

¥

[] Final radial pass On all axial passes
O -8 Use helical mode

<&

=7 Tec hnology

>

Milling directicn ..;‘.: Climb
Compensaticn method _['-_ Corrected
Compensaticn diameter

=32,05mm

Use compensation code

Without extra fillet

Cerner reunding angle

90"

Z path stock fitting strategy ) Stock
Reposition clearance

0. 4mm

= Organization of strategies

>

Radial passes order strategy E Order by offsets

Order of the path _L Order by pockets
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Note: You can select any face on the part's contour. The choice of face only determines the end and return points
of the tool.

A negative stock to leave on floor is left in order to avoid having to redo the contour during a possible additional
phase.

The machining preview should be as follows:

# |
Time [00:00:56:855
Altitude... [20mm
Stock to leave on floor |-1Tmm
Stock to leave on wall |Omm
Maximal axial depth [15mm
Final axial depth pass |Omm
Lead in and out
Tool Path Preview | Yes

e C(lickon ‘f to confirm the operation.
° B Save the document.
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Step 7 — Machining the three steps

e Open the Support_Step_7 machining document.
We will machine the three steps by using a multiple pocketing cycle.

To perform this machining, we will make a multiple selection by holding down the Ctrl key while selecting the
three blue-colored faces.

e Hold down the Ctrl key and select the three blue-colored faces as shown above.

e Right-click in the graphics area and select the ﬂﬁ End Milling command.

e Inthe @ Tool choice option, create a 22mm diameter radiused mill with a radius of 3mm, a total length of
120mm and an output distance of 80mm.

2 1 | |
E_—Zme ! " rﬂ—
A
1 120mm
-,
;3""“ Cutput distance [40mm<=120mm]
_ ‘ J v |B|]mrr1
; N .
{?an J > > ol 14Omm ‘ ll

e Clickon " to confirm the tool.
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e Inthe @ Settings option, adjust the following settings:

- Stock to leave on floor and Stock to leave on wall: 0mm
- External clearance distance: 0mm

- Maximal axial depth: 15mm

- Final axial depth pass: 0mm

- Z path stock fitting strategy: Select Fit the stock

- End milling strategy: Select Successive contouring

End Milling : Settings ﬂ
Iﬁ Settings ||ﬁ Altitudes || S Plunge ||-’|:| Contouring integrated |
Ll Islands facing | High Speed Machining | Volurmill |

Steck: 13mm Machined Stock + Omm Stock Left = 13mm

Passes: 1x 13mm = 13mm

_ﬁ'. Machining profiles options %

Take into account the stock shape Take into account the finish shape

[] Ignore bottom radius

| Overlap %

Step over External clearance distance

6,dmm 40% Omm

_ﬁ'. Stocks to leave and steps %

Stock to leave on floor Maximal axial depth

Ormm 15mm

Stock to leave on wall Final axial depth pass

Ormm Ormm

- =

Stock to leave on wall island Final axial feed rate E’,_ Machining

0.3mm = 2604mm/min

Stock to leave on wall shift

Ormm

-IF Organization of strategies %

Order of the path i Order by pockets

4"-: Strategy %

<

Milling directicn —# | Climb

Z path stock fitting strategy — Stock

End milling strategy “&= Successive contouring

Pockets milling strategy =0 By internal.

[] Simple geometry optimization [] Use the mixed milling direction

[] Clearance off stock [] Respect the step over

Roll-in Approach () Standard

Link mode NS

=+

Link feedrate F__ Machining

= 2604mm/min

Repositicn clearance

0. d4mm

e C(Clickon ™ 4 to confirm the operation.

° M Save the document.
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Step 8 — Performing the drillings

e Open the Support_Step 8 machining document.
e Select the blue-colored cylindrical face as shown below.

|
e Right-click in the graphics area and select the Drilling > | 1| Hole Machining command.

2D
[ls  End Milling...
) Side Milling...
 Drilling b ||, Hole Machining..
£ Roughing... & Apply Method...
Vertical Milling ]
Others 3
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The label provides some information, including the hole diameter (diameter of 10mm in our case).

Kind of machining u

Time |00:00:00:000
Diameter | 10mm
Machined depth (12 8868mm
Geometry type ([
Through hole overdepth | 2mm
Tool Path Preview | Yes

e C(lick on the @ Geometry icon. In the search options, check the Same diameter box and uncheck the Same
depth, Same altitude, Respect Through Hole, Same machining attribute and Same color boxes.

£ Search options

Same diameter

Same depth

Same altitude

Respect through hole
Same machining attribute

OOOOdEl

Same color

e C(Clickonthe 9?3 icon to search for similar holes. We have five holes to drill.
e Do notinclude the partial cylinders in the analysis.

e C(Clickonthe @‘ Tool choice icon.

o Double-click on the Twist Drill thumbnail. By default, the tool diameter is the hole diameter. Adjust the total
length of the drill to 2Z20mm and the output distance to 90mm.

e % Confirm the tool, then confirm the operation.
The drilling operation is achieved.

e Repeat the procedure to drill the two holes shown in blue below.
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We will now machine the spot faced holes.

Select the blue-colored cylindrical face as shown below.

l
Right-click in the graphics area and select the Drilling > ! 1| Hole Machining command.

In the @ Geometry option, check the Same diameter box and uncheck the Same depth, Same altitude,
Respect Through Hole, Same machining attribute and Same color boxes.

5% Search options

Same diameter

] Same depth

[] Same altitude

[] Respect through hole

[] Same machining attribute
[] Samecclor

Click on the 9?3 icon to search for similar holes. We have three holes to drill.

On the label, in the Kind of machining field, double-click on the " icon and select H Spot Facing.

FaA)l
In the Q‘ Tool choice option, double-click on the Spot Face Mill thumbnail. By default, the tool diameter is
the hole diameter. Adjust the total length of the drill to 2Z20mm and the output distance to 90mm.

‘? Confirm the tool, then confirm the operation.

The spot facing operation is complete.

M Save the document.
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Step 9 — Performing the borings

e Open the Support_Step 9 machining document.

We will machine the blue-colored bores as shown above. First, we will load the tools in the tool magazine.

e From the Equipment tab, select the @i Tool Manager command.

e Double-click on the Twist Drill thumbnail, then create a 39.2mm diameter drill with a total length of 120mm
and an output distance of 90mm. Click on " to confirm.

e Double-click on the Boring Bar thumbnail, then create a 40mm diameter bar with a total length of 120mm
and an output distance of 90mm. Click on " to confirm.

| |

39,2mm

The tools are added to the tool magazine.
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e Right-click on one of the blue-colored cylinders as shown on the previous page.

|
e Select the Drilling > ! 1! Hole Machining command.
e Select the 39.2mm diameter drill as the tool.

You can change the orientation of the drilling by double-clicking on the yellow arrow (circled in red below) located
in the axis of the drilling in the graphics area.

Your screen should look like the following image:

The WCS solution is then automatically modified.

The two faces can be drilled either in a single machining operation, or in two machining operations.

e Repeat the operation by selecting the boring bar as the tool and adjusting the drilling type to “ Reaming in
the Kind of machining field of the label.

Note: If the tool does not appear in the toolbar when selecting the tool, you only have to right-click and select
& Show all pockets.

As a standard, 98% of the nominal diameter should be bored.

° ‘['!; Save the document.
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Step 10 — Alternative machinings

Open the Support_Step_1 machining document again.

TopSolid'Cam 7 Tutorial

We have previously seen how to completely machine a 2D part. Here, we will see a process that could reduce the
amount of finishing operations. This roughing could potentially save you time (if using the same mill!).

To do this, open the machining in its initial state (no machining operation).

e Right-click in the graphics area and select the % Roughing command.

46
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Context menu settings

2D

End Milling...
Side Milling...
Drilling

Roughing...

i,

Vertical Milling
Others

3D
Finishing...
Super Finish...
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For this operation, we will machine the maximum material. The color planes display the machining bounds. You

can manually move them or define them exactly.

| Roughing (Roughing) : Geometry X
Geometry Bounds

Start Page |[# Support_Step_1* |

Additional Surfaces

Fixtures |

Lead in points

Bounding mode

Outside

> |

Bounds offset

|:'Dmm

Geometric bounds

| X minimum

| X maximum

Omm = 159,63mm
Autcmatic Automatic

Shift Shift

B Y minimum B Y maximum

Omm = 110mm
Autcmatic Automatic

Shift Shift

~ Z maximum

104mm
Automatic

Shift
|

[] = Bounding curves management

e C(lick on the @ Geometry icon.

e Go tothe Bounds tab.
e Leave the default bounds, except for the Z minimum, which will be 18mm. To enter the Z minimum, first click

44

1@

@
@
&)
®,

?

Kind of machining

=
=

Time

00:00:00:000

Computing telerance

0,05mm

Stock to leave on floor

0,7/mm

Stock to leave on wall

0,7mm

Axial depth

Omm

End milling strategy

[

on the black triangle icon, then click on the Value icon and enter 18mm.

__ £ minimum

__ Z minimum

Omm 18mm
W )
Automatic Value

e Inthe @ Tool choice option, create a 32mm diameter side mill with a total length of 2Z20mm and an output
distance of 90mm.
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e On the label, adjust the stock to leave on floor to 1Imm, the stock to leave on wall to Omm and the

computing tolerance to 0.01mm.

Kind of machining q-?%

Time |00:00:00:000
Computing tolerance |0,01Tmm

Stock to leave on floor [ Tmm
Stock to leave on wall | Omm
Axial depth | 7mm

End milling strategy |=

e Click on % to confirm the roughing operation.

In top view, the machining tool paths should be as follows:

9% F S8
-

By default, the stock is not updated.

e In order for the operation to update the stock, % edit the roughing operation, click on the
Dialog Flags icon and select the @ Update stock option.

Roughing

||@ crf—j_ ..“-'-l,_,l'v_ulP(
17l g Las I
ol et ﬂ,,

Machine

2 | e

Note: If you want to redo the machining by starting with a roughing operation, note that for the facing operations
you must select multiple geometries.
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Conclusion

At the end of the cycle, the part is practically machined and the following result is obtained.

The Verify tab allows you to check the machining and assess the tool paths of each tool. Each color corresponds
to a different tool.

r
Some stocks to leave may not be machined, which is why you can use the d Comparison tool to measure the
distance between the finish and the fictitious stock. If the part is green, this distance is assumed to be zero. If it is

closer to blue, not enough material was machined. Alternatively, if it is closer to red, too much material was
machined.

B N ][ [ [ e .
-4 03 -02 01 01 02 03 04

You can see here that only the boring chamfers are not machined.

The purpose of this chapter is to introduce you to TopSolid 7's Cam module and present its range of 2D features.

By no means are the order of operations, choice of tools, or operation settings optimized or defined for industrial
use.
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3D Milling

Introduction

The purpose of this chapter is to create a machining program for the following part.

This is a sinking electrode for a perfume bottle mold.

To help you become familiar with TopSolid 7, the machining of the part above is divided into several steps. For
each step, a machining document is available in which the operations have been completed. You can refer to
these documents if you run into any difficulties. The machining steps are numbered from 1 to 4, so there will be
four numbered machining documents. These machining documents are provided in a TopPkg file named
TopSolidCam_3DPartStepByStep.TopPkg (during installation, this file is installed in the "Program
Files\TOPSOLID\TopSolid 7.14\Samples" folder).

This tutorial is based on the assumption that the operator has experience with TopSolid'Design features and that
they have already become familiar with the 2D features. It is therefore assumed that the user is familiar with the
finish part, stock, machine, and tool concepts.

The overall programming approach is as follows:

1. Selecting the machine tool

2. Defining the stock part

3. Positioning and defining the part (as per TopSolid'Cam) and its program origin

4. Defining the work coordinate systems automatically (angular positions that must take the two machine
tool’s plates)

5. Defining the operations with integrated stock management

6. Simulation

7. Editing the ISO file

Given that this is a 3D tutorial, we will directly begin at Step 5. Therefore, the Cam part has already been created
and the tool magazine is loaded with the required tools.
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Machining
As you saw in the 2D tutorial, TopSolid suggests two approaches to perform a machining.

e Subject — Verb:
Select the entities to be machined, and then select a machining command.

With this solution, you can select one or more faces with the mouse and indicate the machining on which to apply
the faces.

e Verb - Subject:
Select a machining command and indicate the entities on which to apply this command.

For 3D machinings, these two methods can be applied. Given that the entire part is machined, selecting a face

opens the 3D machinings even though the entire part will be machined by default. You can also right-click in the
graphics window to avoid having to select a face.
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Step 1 — Roughing

e C(Createa é new project named 3D Machining using a blank template.

° % Import the TopSolidCam_3DPartStepByStep.TopPkg package in your project.
e Open the Nounours_Step_1 machining document.

During this step, we will completely rough the model. This operation consists of removing the maximum amount
of material with a dimensioned roughing tool in order to remove the greatest amount of material with the least
amount of cutting effort.

Context menu settings
2D

End Milling...

Side Milling...

Crilling

|.a Roughing...

Wertical Milling

Others

(4]

T
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The color planes indicate the machining bounds, which means that the material will be machined within these
limits.

Kind of machining §

Time | 00:00:00:000
Computing tolerance |0,05mm
Stock to leave on floor [0,7mm
Stock to leave on wall|0,/mm
Axial depth [0mm

End milling strategy

<

Note: You can hide the color planes by disabling the 9@9 Preview icon at the top right of the TopSolid window.

| 2

=¥ Preview enabled: The color planes are visible as shown in the image above.

—

e6

Preview disabled: The color planes are invisible as shown in the image below.

Kind of machining é&%

Time [00:00:00:000
Computing tolerance [0,05mm
Stock to leave on floor |0,7/mm
Stock to leave on wall[0,7/mm
Axial depth |Dmm

End milling strategy

=
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TopSolid'Cam 7 Tutorial

e Inthe @‘f Tool choice option, create a 20mm diameter side mill with a total length of 7Z2mm and an output

distance of 50mm.

e C(lick on the @ Settings icon and adjust the following settings:

! Roughing (Roughing) : Settings b4

! Roughing (Roughing) : Settings X
Settings Altitudes Strategy

Plunge and retract | Collisions | Teol definition
= Computation settings %
Computing tolerance Stock to leave on wall
0,05mm 0,5mm

[] Machine evenywhere Stock to leave on floor
Minimal material left 0,5mm
0,7mm [] Use Z Buffer
= Overlap %
Step over
10mrm 50%
External clearance distance
2mrm
=[F Organization of strategies %
Order of the path 1 Order by pockets
...'7-, Strategy %
Milling direction ..:'-'; Climb
End milling strategy <5~ Successive contouring
Pockets milling strategy =2 By internal.
[] Use the mixed milling dire
[] Respect the step over
Rell-in Approach 5 Standard
Link mode X7 8
Link feedrate '? Machining
= 2865mm/min
Reposition clearance
0.4mm
[1 Stay in closed pocket mode

! Roughing (Roughing) : Settings b4
Settings Altitudes Strategy

Plunge and retract | Collisicns | Tool definition

% Machining altitudes %
Axial depth

Smrn

* Planar area machining %
Planar area step over

10mm

[] = Scallop optimization ¥
] = Manual selection of altitudes ¥

[] Show altitudes of cuts

54

Settings Altitudes Strategy

Plunge and retract | Cellisions | Tool definition

o
Retracticn if necessary
[] Optimized retraction
4 Clearance altitude

AT mm

Automatic
Shift

& Inside Material

e

Plunge strategy Ramping
Slope angle
3°
Minimal radius for slope plunge
Omm
Down feed rate l? Machining
= 2865mmymin
£ Qutside Material
Plunge strategy Direct
Down feed rate l? ~ Rapid
= Rapid

= Safety distances
Safety distance

2mm

"~
Y

*

*

»
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e |nthe Settings tab:

- Computing tolerance: 0.05mm

- Minimal material left: 0.1mm

- Stock to leave on wall and Stock to leave on floor: 0.5mm
- External clearance distance: 2mm

- Step over: 10mm

e |n the Altitudes tab:

- Check the Planar area machining box.
- Planar area step over: 10mm

e Inthe Plunge and retract tab:

- Check the Retraction if necessary box
- Adjust the inside material plunge strategy to Ramping and the angle to 3°

Note: It may take a while to update the stock, which is why it is not selected by default.

Roughing operations do not require an updated stock since the current stock is transparently calculated so that
the remaining material to machine is known. The roughing operation analyzes all the previous active machining
operations to know the actual shape of the stock at this point.

For 2D operations, if the stock is updated, the default start Z values will be correct. If not, they must be updated.

By default, the stock is not updated.

e In order for the operation to update the stock, click on the Machine Dialog Flags icon and select the
<~ Update stock option.

@ Roughing

e Once all of these settings are defined, click on “” to confirm the roughing operation.

-
The machining previews @@ should match the previews shown below.
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The verification module quickly captures a realistic image of what will actually happen on the machine. It is
important to confirm this step when the stock is not updated. You can view the state of the stock after this
roughing.

e To use this module, simply select the operations to view from the NC Operations tree, right-click on them and
select the t‘} Verify command.
e C(lick on the E Start animation mode icon.

Note that you can modify the transparency by right-clicking on the part and moving the transparency cursor.

Note: The ﬁ icon allows you to start the verification in Turbo mode. With this mode, response times are much
faster.

e Click onthe ﬁ icon to exit the verification module.
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Step 2 — Re-roughing

e Open the Nounours_Step 2 machining document.

The diameter of the previously used mill was relatively large with respect to the size of the part to be machined. It
therefore left areas in which the remaining amount of material was too large to be removed only by the finishing
tool. We will perform a re-roughing operation that consists of a new roughing operation performed with a smaller
diameter tool.

As you saw at the start of this chapter, a roughing takes into account the current state of the stock (even though it
is not up-to-date) in order to determine the areas to be machined. The re-roughing command is therefore the
same as the roughing command.

It may be worthwhile to copy the roughing that has already been calculated so that you only have to modify a few
settings (such as the tool used). This is easily done from the NC Operations tree.

e Select the first roughing operation.

e Simultaneously hold down the Ctrl and C keys.

e Simultaneously hold down the Ctrl and V keys in the location where you want to copy (in this case, at the
end).

Your screen should look like the following image:

& ¢

—_ D/l“}i!ﬁ £| _‘??:Iilifﬁ I"!

I_:_|E_°| Programme 1
E|_,.. Flece 1
=-j
=% WS 1 [Crigine 1 | Me rotation]
R .
~+= 88 1: Roughing

Lk B2 Roughing
--=m Machining Stage

A new operation is then created.

e Double-click on the new operation (operation 2) to edit it.

e Click on the @ Tool choice icon, then create a 10mm diameter side mill with a total length of 72mm and an
output distance of 40mm.
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e Inthe @ Settings option, adjust the following settings.

| Roughing (Roughing) : Settings *

! Roughing (Roughing) : Settings x
Settings Altitudes Strategy

Plunge and retract |

Collisions | Tool definition

= Computation settings

Computing tolerance

0,05mm
[ Machine everywhere

Minimal material |eft

0. 1mm

= Overlap
Step over
Smm

External clearance distance

2mm

-IF Organization of strategies
Order of the path

=1 Strategy

Milling directicn

End milling strategy

Pockets milling strategy

Roll-in Approach

Link mode

Link feedrate

Reposition clearance
0. dmm

[ Stay in closed pocket mede

&
Stock to leave on wall
0.3mm
Stock to leave on floor
0.5mm

[] Use Z Buffer

=
0%
/
" Order by pockets
x
]
—#4 Climb

<== Successive contouring
=0 By internal.

[] Use the mixed milling dire
[] Respect the step over

) Standard

:

L
F__ Machining
= 5730mm/min

TopSolid'Cam 7 Tutorial

Settings Altitudes Strategy

In the Settings tab:

- Step over: 5mm

In the Altitudes tab:

- Axial depth: 1.5mm
- Uncheck the Planar area machining box

Plunge and retract | Collisicns | Teol definition
% Machining altitudes &
Axial depth
1,3mm
] ** Planar area machining ¥
[] = Scallop optimization ¥
] = Manual selection of altitudes ¥
[ Show altitudes of cuts

Note: It is no longer necessary to machine the planar faces since it was already done for the first roughing
operation.

58

Click on % to confirm the operation.
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The machining previews should match the previews shown below.

As before, you can check the result by using the verification module.

You can see in the image below that the finishing tool (shown in green) machined the affected areas.
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Step 3 — Finishing

e Open the Nounours_Step 3 machining document.

For this step, we will finish the machining by milling the shape using a 12mm diameter ball nose mill.

e Right-click in the graphics area and select the %] Finishing command.
The following label is displayed.

Kind of machining %

Time |00:00:00:000
Computing tolerance [0 ,01mm
Stock to leave on floor |Omm
Stock to leave on wall |Omm
Step over |0 5mm
Scallop height |[0,0125mm
Sweeping angle [ 0°

e 2,
e Double-click on the ‘9& icon, which indicates the type of 3D finishing, then select a “= Constant step-over
finishing.

Kind nfmact@@& Q g
Time |00:00:00:000
Computing tolerance [0,01mm
Stock to leave on floor [Omm
Stock to leave on wall |Omm
Step over [0mm
Scallop height [0mm
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The following label should be displayed:

Fie

Kind of machining =

Time |00:00:00:000

Computing tolerance |0,01mm

Stock to leave on floor |Omm

Stock to leave on wall |0mm

Step over |0mm

Scallop height |0mm

3D Milling

e Inthe @ Tool choice option, create a 12mm diameter ball nose mill with an output distance of 50mm.

=12mm

12mm

e

70mm

- A
2/ bt 25mMM

e Inthe @ Settings option, adjust the following settings.

Settings

| Finishing (Constant step-over) : Settings x

Strategy

Plunge and retract

| Collisicns

z Geometry

Computing tolerance

0,01mm

= Computing

Step over

0,4896%4mm

Max. dist. between points
2mm

3D curve offset

Omm

Undercut management
Slope management

Max. slope
a0

1},& Strategy

Clockwise machining

Start to end

Propagation mode

Stop propagation when touch
* Compensation

Compensation mode

TopSolid

Stock to leave on wall
Omm
Stock to leave on floor

Omm

[[] 7 Use ball tool (enable 3d-5x normal projection)

Scallep height
0,00mm
[] Add a last offzet at the end

Min. slope
0

[ Tool path slope management

s Clockwise
*
*-‘-b End to start

= .
Both inner and outer

g
Py No stop

LJJ Mo compensation sent

>

<«

>

| Finishing (Constant step-over) : Settings X
Settings Strategy

Plunge and retract

| Collisicns

* Miscellaneous

>

[] Trim the path at Z min.
* Hsm

HSM spiral angle

10°

[ HSM on links

HSM on path

HSM smoocthing intensity

£

>

0 ]

Minimize air cutting

>

On the shape until

Omm

(7 %)

40

>

>

>
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e Inthe Settings tab:

- Scallop height and Computing tolerance: 0.0Imm
- Start to end: Select End to start
- Max. dist. between points: 2mm

e Inthe Strategy tab:

- HSM spiral angle: 10°
- Uncheck the HSM on links box
- Check the HSM on path box

e C(lickon w to confirm the finishing operation.

As before, tool paths can be reviewed which, for this operation, are as follows:

.\\‘\\\:

We will now trim the finishing pass above the upper plane. We could use the Z minimum, but for this example, we
will see how we can also trim the machining with a sketch.

e Click on the F icon at the top left of the screen to switch to design mode.

'?J|Hi}=ﬁ"ﬁ'35':|l__i',

Note that you can also use the Ctrl + W default shortcut to switch between the machining and the design modes,
and conversely.
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e Right-click on the blue-colored plane as shown on the previous page and select the / Sketch command.

° @ Project the outer contour of the blue-colored surface.

e Confirm the sketch by clicking on the Sketch button.

e Switch back to machining mode by clicking on the F icon in the system bar or using the Ctrl + W shortcut.

° % Edit the finishing operation.

e C(lick on the @ Geometry icon.
e Inthe Bounds tab, adjust the following settings:
- Bounding mode: Select On

- Make sure that the Bounding curves management box is checked.
- Select the sketch as the bounding curve.

| Finishing (Constant step-over) : Geometry g Start Page |[# Nounours Step 3* |
Geometry Bounds Additional surfaces Fixtures ‘f x ? 13- Ball Nose Mill D12 L25 SD12
Bounding mode
|0n v| Kind of machining e%
Geometric bounds % @ Time |00:05:30:890
|| X minimum | X maximum Computing tolerance |0,01mm
Stock to leave on floor [Omm
Omm — | 75mm = @ Stock to leave on wall |[Omm
= Step over |0,4897mm
- I - - l - @ Scallop height |0.07Tmm
= = Tool Path Preview (not up to date) | Yes
Finish Finish @
Shift Shift
| I |
¥ Y minimum B Y maximum
Omm = 105mm =
Finish Finish
Shift Shift
__ Z minimum "~ Z maximum
Ornm 43,77Tmm 5 -
- . - .
Finish Finish
Shift Shift

= Bounding curves management

»

Bounding curves

[#-#= Sketch 1 Profile(11)

X5 &

e Clickon ‘P to confirm the finishing operation.
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You should end up with the following result:

\‘\:\‘-.@'
NS

T
-

iy

As a reminder, the verification controls the removed material. Therefore, you can see that the ball nose mill
machined a large amount of material and thus finished the part in several areas (shown in blue below).

However, some material remains to be machined because the diameter of the finishing tool was not able to pass
over the entire part.

You can request that the verification module clearly indicates the unmachined areas by comparing the current
stock to the theoretical part to be machined. This also indicates whether a problem occurred.

o
e Always in the verification context, right-click in the graphics area and select thedDispIay comparison

p —
command, or click on the d icon at the top left of the screen.
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You should end up with the following result:

D N [ [ 7 )
04 03 -02 01 01 02 03 04

As you can see, the closer the color is to blue, the more the material remains to be machined. In this case, it is
clear that there is a lot of material left to be machined. We will therefore perform a left material machining using
a smaller radius.
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Step 4 — Re-finishing

e Open the Nounours_Step_4 machining document.

TopSolid'Cam 7 Tutorial

For this step, we will machine the areas that were not machined in the previous operation because the tool
diameter was too large. We will therefore redo the finishing using a reference tool. The reference tool will be the

one that was used in the previous step.

e Right-click in the graphics area and select the &“H Material left command.

D
Finishing...
Super Finish...

Sweeping...

Material left...

3D Contouring...

B, o |6 2 il dl

Swept Machining...
Others

The following label is displayed.

Kind of machining

B
-

Time

00:00:00:000

Computing tolerance

0,01mm

Stock to leave constant

Omm

Axial depth

0,6922mm

Scallop height

0,02mm

Reference tool diameter

10mm

Reference tool corner radius

5mm

66
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W

e Double-click on the " # icon, which indicates a constant Z left material machining, then select &
machining.

Radius

Kind of machinin| £ ) L |
Time | 00:00:00:000
Computing tolerance | 0,01mm
Stock to leave constant | 0mm

Step over |0,6922mm
Scallop height|0,02mm

Reference tool diameter | 10mm

e Inthe @ Tool choice option, create a 6mm diameter ball nose mill.

e Inthe @ Settings option, adjust the following settings:

- Adjust the computing tolerance and the scallop height to 0.01mm.

- Since the reference tool in the previous step was a 12mm diameter ball nose mill, adjust the reference
tool diameter to 12mm.

- Adjust the angular separation to 75°.

| Material Left (Radius Machining) : Settings x
Settings Plunge and retract Cellisions

% Geometry &
Computing tolerance Stock to leave constant
0,0Tmm Omm

[] 2 Use ball tool {enable 3d-5x normal projection)

= Computing %
Step over Scallop height

0,346121mm 0,07mm

Mazx. dist, between points Minimal path length allowed
Tmm Tmm

Maximal link distance Minimal separation length
=3mm Tmm

= Reference tool

»»

Reference tool diameter

12mm

% Slope management

»»

Maz. slope Angular separation

90" 75°

Herizental profiles machining ... ; Climb mill

Corner strategy J. Two by two links

Vertical profiles machining me... ; Climb mill

Vertical sweeping mode b Spiral

Compensation #
Compensation mode '_:J Mo compensation sent

e Clickon ™ 4 to confirm the material left operation. During calculation, information is displayed at the bottom
left of the TopSolid window.
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As in previous steps, we will verify the machining and tool paths. The stock is updated in machining operations 1
and 2, so we have to select machining operations 3 and 4 before launching the verification.

Verification and comparison:

As you can see here, some material remains to be machined. You must therefore repeat the material left
operation by reducing the diameter of the mill. For the parting surface, in order to keep the sharp angle, you can
use a side mill to contour the shape (see 2D chapter).

The purpose of this chapter is to introduce you to TopSolid 7's Cam module and present its range of 3D features.
By no means are the order of operations, choice of tools, or operation settings optimized or defined for industrial
use.
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Turning

Introduction

The purpose of this chapter is to create a machining program for the following part.

As you can see, the part must be positioned on a turning machine in order to be machined.
Warning: If the default machine is not a turning machine, right-clicking on the desigh document and selecting the
JF Machining command will not be suitable.

e Inthis case, select the () Options command from the Tools tab.
e Expand the CAM Options menu, go to the Machines section and select the NC Machine Turning (XZ/C)

machine.
[i1{] Options O >
[]...k Assembly ~ O MNC Machine Milling (Head XYZ A) TopSelid Machining A
~ | Bam 3 |NC Machine Milling (Head XYZ B) TopSelid Machining
- Em'gﬂ“t_ (O |NC Machine Milling (Head XYZ/ Table ... |TopSelid Machining
= ions
'J'ﬁ- Attriilutes () |NC Machine Milling (Head XYZ / Table ... | TopSolid Machining
..... B Cutting Conditions () |NC Machine Milling (Head XYZ A / Tabl... | TopSolid Machining
----- e ', Hole analysis ) |NC Machine Milling (Head XYZ A / Tabl... | TopSclid Machining
----- <€+ Machining Cloud () |NC Machine Milling (Head XVZ B/ Tabl... | TopSolid Machining
..... 1 Tool
s'ﬁ U'Z:rsparameters () | NC Machine Milling (Head XYZ) TopSolid Machining
_____ {2) Dialog configurations () |NC Machine Milling (Head XYZ CA) TopSclid Machining
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To help you become familiar with TopSolid 7, the machining of the part above is divided into several steps. For
each step, a machining document is available in which the operations have been completed. You can refer to
these documents if you run into any difficulties. The machining steps are numbered from 1 to 7, so there will be
seven numbered machining documents.

These machining documents are provided in a TopPkg file named TopSolidCam_ArbreCourt. TopPkg which is
installed in the "Program Files\TOPSOLID\TopSolid 7.14\Samples" folder. In order to follow the tutorial, we
recommend that you import this file into a new project.
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Turning TopSolid'Cam 7 Tutorial

e C(Createa @ new project named Turning using a blank template.

° “3/% Import the TopSolidCam_ArbreCourt.TopPkg package in your project.

The part was designed in TopSolid. The designer used the "features" technology, which allows major automation
of machinings.

The overall programming approach is as follows:

1. Defining the stock part

Positioning and defining the part (as per TopSolid'Cam) and its program origin
Defining the operations with integrated stock management

Simulation

Editing the ISO file

vk W

Steps 1 and 2 are explained in the prerequisite tutorial (creating a machining setup document and machining
document). We will start at Step 3, which consists of defining the machining operations.

As you have previously seen, several methods are available for creating a machining document. You can therefore
start the machining by selecting the method of your choice. For this chapter, method 5 will be selected, which
consists of machining an assembled stock and finish.

In this chapter, we will perform various basic turning operations, including:

- Facing

- Turning

- Groove roughing
- Groove machining
- Threading

- Hole machining

70 TopSolid



TopSolid'Cam 7 Tutorial Turning

Step 1 - Facing the end of the part

e From the Project tree, open the Arbre_Court_1 machining document.

During this step, we will machine the right end of the part. We will plunge into the material with a facing tool
oriented along the X axis.

o Select the extreme right face shown in blue below.

e Right-click in the graphics area and select the Roughing command.

2D
Drilling >

Turning
Movement...

Finishing...

Groove...

Re8B

Threading...
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e C(Click on the @k Tool choice icon.

The following dialog box appears:

#% Roughing (Roughing) : Tool choice X
i List tool

s Mgl -

C-Rhombic ... D-Rhombic... P-Pentagen... R-Circular 1. 5-Square 90

£ >

;:g.i iy qu y %

Pocket p. D L r L
Tz ¥
121 7+

e Select an empty pocket in X+. If you select Z+, the tool will not be oriented properly.

e Double-click on the % C-Rhombic 80 thumbnail.
e Inthe Template(s) tab, double-click on C80-Rhombic L External Turn.

C20-Rhombic L External Turn

e Clickon % to confirm the tool.

The default machining direction is based on the first selected face. The default value will be +90° or -90° or 0° or
180°.

[Direction of machining -90°|

~

-

Kind of machining E

,,,,,,,, Time |00:00:00:000
" || | Stock to leave method h
. |Stock to leave constant|0.5mm
Pass depth | 5mm
Pocket plunge [No
Machined zone
Tool Path Preview | Yes
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Since the pass depth is too large, you mus
e On the label, change the values as foll

- Stock to leave constant = 0.3mm
- Pass depth =2mm

t modify its value.

Oows:

Kind of machining

=

Time

00:00:00:000

Stock to leave method

-

Stock to leave constant

0,3mm

Pass depth

2mm

Pocket plunge

Mo

Machined zone

Tool Path Preview

Yes

e Clickon % to confirm the operation.

Turning

If you want to simulate the machining operation, you only have to click on the :operation icon in the NC

Operations tree, or right-click on the desired operation and select the “® Simulate command.

° B Save the document.

TopSolid

—
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Turning TopSolid'Cam 7 Tutorial
Step 2 — Turning

e From the Project tree, open the Arbre_Court_2 machining document.

For this step, we will execute the same paraxial roughing operation as before, but this time the tool path will be
oriented along the Z axis and not along the Y axis.

e Click on one of the blue-colored faces as shown below, then hold down the Alt key and click on the second
face.

Note: The Alt key allows you to select all the faces between the two selected faces (included).
e Right-click in the graphics area and select the e Roughing command.

The default machining direction is 180° and the previously chosen tool is still selected.
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Turning

e On the label, change the Stock to leave constant and Pass depth values like you did before to obtain the

following result:

Kind of machining

= :

Time

00:00:00:000

Stock to leave method

™

Stock to leave constant

0,3mm

FPass depth

2mm

Pocket plunge

MNo

Machined zone

Tool Path Preview

Yes

e C(lickon w to confirm the o>peration.

The part preview should be as follows:

Tool path

° \[l':] Save the document.

TopSolid

Machined part
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Step 3 — Groove roughing

e From the Project tree, open the Arbre_Court_3 machining document.

For this step, we will machine the cone-shaped section of the shaft using the groove roughing technique, i.e.
machine in the direction of the tool axis.

e Hold down the Alt key and select the two blue-colored faces as shown below.

IHHI‘Il.I ‘- - NN
| | l

e Right-click in the graphics area and select the G Roughing command.
e On the label, double-click on the : Kind of machining icon and select h‘! Groove Roughing.

Kind of machining ‘: I*llh'_,'
Time | 00:00:QO-0O0 :
Stock to leave method h Groove Roughing |

Stock to leave constant |0,5mm
Auto |No

Groove roughing method h.'

RadialPass depth | 0mm

Mumber of program points '?'

Program point
Machined zone
Tool Path Preview | Yes

e Inthe @k Tool Choice option, select an empty pocket in X+.

{ﬂ

e Double-click on the [L-Rectzngu... | -Rectangular thumbnail.
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e Inthe Template(s) tab, double-click on L-Rectangular L External Groove.

e Inthe Component(s) tab, adjust the tool width to 3mm and the radius to 0Omm.

L-Rectangular L External Groowve

it
=

e
f=

10rmm —

e Clickon % to confirm the tool.

e On the label, change the values as follows:

- Adjust the stock to leave constant to 0.3mm
- Enable the Auto option: Yes
- Adjust the radial pass depth to 2mm

- Select 2 program points

Turning

Note: Double-clicking in the Program point or Tool Offset XXXXX box automatically opens the dialog box of the

cutting conditions in the Gauges tab, which allows you to select the driven points (right and/or left).

TopSolid

Kind of machining

I

Time

00:00:00:000

Stock to leave method

=

Stock to leave constant

0,3mm

Auto

Yes

Groove roughing method

o

RadialPass depth

2mm

Number of program points

|_

Program paoint

F
Tool Offset 2 Left Auto
Tool Offset 3 Right Auto

Machined zone

Tool Path Preview

Yes
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Turning

e Inthe @ Settings option, go to the Leveling tab and select a Total leveling method.

© Roughing (Groove Roughing) : Settings

Main Strategy Leveling Stock to leave [ limits

Leveling method

Clearance distance

Rwr Total

|'|]I,2mm

Max, step

|'|Dr'r1m

[J Leveling by successive contouring

Scallop height maxi,

|u,?5mm

Click on % to confirm the operation.

You should end up with the following result.

78

B Save the document.

TopSolid'Cam 7 Tutorial

TopSolid



TopSolid'Cam 7 Tutorial Turning

Step 4 — Groove machining

e From the Project tree, open the Arbre_Court_4 machining document.

We will now machine the groove.

o Select the blue-colored face as shown below, then right-click and select the “ Groove command.

2D
Drilling »

Turning
~ Movement...
Roughing...
Finishing...

Groove...

Threading...
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Go to the @ tool magazine.

Select an empty pocket in X+.
—
i
Double-click on the [L-Rectzngu..| L-Rectangular thumbnail.
In the Template(s) tab, double-click on L-Rectangular L External Groove.

L-Rectangular L External Groove

In the Component(s) tab, adjust the tool width to 2mm and the radius to 0Omm.

¥
] I
L
——
10rmm * gp _T \— Omrm
— =% 2mm

W

Click on to confirm the tool.

i Groove (Groove) : Settings X
Main Geometry ead in

|‘.= Similar left right |

In the @ Settings option, go to the Lead in tab and adjust the lead in over cut to Imm.

80

Click on

v

Lead type —, Diirect
Lead in over cut Lead radius
Tmm Smm

Lead distance

2rmm

Lead angle

45°

WValue of feed rate

to confirm the operation.

B Save the document.

Lead radius angle

g}u

-+
F __ Machining
= 0.3mmirev

TopSolid'Cam 7 Tutorial
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Step 5 — Finishing

e From the Project tree, open the Arbre_Court_5 machining document.
For this step, we will remove the remaining stocks to leave resulting from the roughing operations.

e Hold down the Alt key and select the two blue-colored faces as shown below.

e Right-click in the graphics area and select the " Finishing command.

e Gotothe e tool magazine.
o Select an empty pocket in X+.

e Double-click on the ¥-Rhembic..| V-Rhombic 35 thumbnail.
e Inthe Template(s) tab, double-click on V35-Rhombic L External Turn.

Y35-FRhombic L External Turn

e Inthe Component(s) tab, adjust the insert radius to 0.4mm.
e Clickon % to confirm the tool.
e On the label, enable the pocket plunge option.

i4

Kind of machining
Time |00:00:00:000
Stock to leave method

B

Compensation method

Pocket plunge | Yes
Tool Path Preview

o
w
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TopSolid'Cam 7 Tutorial

e Inthe @ Settings option, go to the Main tab and adjust the pocket minimum width to 5mm.

e Clickon

#+ Finishing (Contouring) : Settings

Main Stock to leave [ breaking edges Lead in / lead out

] Oppaosite side axis work
Manage tool angles
Tool path limitation
[] Manage tool entry diameter
»
[] Automatic feed rate variations
Reduce factor
2
Y
Use compensation code
Compensation method _.|'_ Shifted
Compensation radius
=0 4mm
= Machining type
Contouring method h Standard
Association methed for blend radius
Mone
Clearance distance
Omm
= Pocket plunge
Forward clearance angle
0
Backward clearance angle
0
Pockets minimum width

Fmm

L[] Corner relief

to confirm the operation.

° M Save the document.
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Step 6 — Threading

e From the Project tree, open the Arbre_Court_6 machining document.

We will now thread the blue-colored face as shown below.

HIHIIE ‘—l’
‘ ;

e Right-click on the blue-colored face as shown below and select the ‘ Threading command.

e Gotothe @k tool magazine.
e Select an empty pocket in X+.

r

<.

[ =

e Double-clickonthe' o ISO thumbnail.
e Inthe Template(s) tab, double-click on ISO-Metric L-166-KF L External Thread.

./j

|

150-Metric L-166-KF L External
Thread

e Inthe Component(s) tab, make sure that the step is 1Imm.
e C(lickon v to confirm the tool, and then the operation.

° B Save the document.
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Step 7 — Hole machining

e From the Project tree, open the Arbre_Court_7 machining document.
For some turning operations, it may be interesting to view the inside of the part.
Here, in particular, it is useful to create a sectional view for our drilling.

e To create the sectional view, select the ’ Part Display command from the Turning tab.
e Make sure to check the Enable turning display box.

v ) ?
Part:
PEI’t 1 L
Frame:
‘Absolute Frame et | &k

Enable turning display

Minimum angle:
oo |

Maximum angle:
[1e0" |

e C(lickon v to confirm the display.

We will now perform the drilling operation.

|
e Select the blue-colored cylindrical surface as shown below and select the ! il Hole Machining command from
the 2D/3D tab.

e Gotothe @k tool magazine.
e Select an empty pocket in Z+.

84 TopSolid



TopSolid'Cam 7 Tutorial Turning

e Create a @15mm twist drill.
e Adjust the usable length to 50mm, the total length to 200mm and the output distance to 160mm.

15mm ‘,_,I._L
: —

‘ iOOmm

118°

' 15mm -t LSOmm

e Clickon “5? to confirm the tool.
e On the label, adjust the geometry type to M Through stock and the rotating element to GH Part.

Kind of machining n

Time [00:00:00:000
Diameter [15mm
Machined depth [138 6301Tmm

Rotating element &'

Off center |0mm

Geometry type ([§)
Through hole overdepth | 2mm
Tool Path Preview |Yes

e C(lickon W to confirm the operation.

You should end up with the following final result.

° \L:] Save the document.
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