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TopSolid'Electrode Document Structure and General Principle

Document Structure and General Principle

Synoptic

The principle is to generate an electrodes document using the core/cavity block's part document in which you can
model the shape of the electrodes based on the faces of the shape to be burnt. Each resulting electrode will be a
part document.

Electrode
Document

Core Cavity Block
Part Document

.

—

==
==
FEE

Reference system of electrodes

By convention, we will use the Z- axis of the electrodes document's absolute frame as the plunge direction of

TopSolid 1



Exercise 1: Creating an Electrode Using the Wizard TopSolid'Electrode

Exercise 1: Creating an Electrode Using the Wizard
Importing the package
e From the Home tab, @ import the project named TopSolid-Electrode Training. TopPkg.

Preparing the core block

e Open the part document named Core Block.

Creating the frame origin for electrode positioning

e From the Construction tab, create a EJS'« constrained frame. Select the part's parting surface as the support
plane.

o Select the right face as the first plane and the left face as the second plane for the first constraint as shown
below.

o Selectthe front face as the first plane and the back face as the second plane for the second constraint as shown
below.

e For the orientation, select a block edge as shown below.

v X 0 ?

@ Constrained Frame

Support plane:

|| Core Block:Face(2 V| L] |

[] Automatic

Reference frame:
2 ¢ ]
First constraint

First plane or axis:

||Core Block:Fac V| qr |

(") Distance

(® Second plane or axis

”Core Block:Face(31 V| Li |

Second constraint

First plane or axis:

Core Block:Fac V| qr I

() Distance

(@) Second plane or axis

ICore Block:Face(31 V| Li I

(® Crient X
() Crient Y

||-Core Block:Edge| v| £k |

®

©

e Clickon « to confirm the frame.

Orientation

e Right-click on the frame that you have just created and select the Others > RIS Publish Frame command.

2 TopSolid



TopSolid'Electrode Exercise 1: Creating an Electrode Using the Wizard

e Rename the publishing as shown below.

#  Sketch..
‘Selection ' - E ?
=i Show Only 0
) Publish Frame
“h  View Horizontally
Others ¥ |7 Publish Axis... Marme:
Frame on Plane (Frame 1) 7 Publish Direction... F1
<4, Edit.. .% Publish Frame... __
Description:
Replace [
Others 5 Block Frame
‘Frame 1 Frame:
o8 Hide A Frame 1 v | gk
Y Attributes...
x Delete
Styles 3
E  View from Top
Others 3

° B Save the document.
Including the core block in a new electrodes document
Note: There are many ways to include a part in an electrodes document:

- Right-click on the part document's tab and select the F Electrodes command.
- Right-click on the part document in the Project tree and select the '@' Electrodes command.
- Create a __| new document by selecting an electrodes document, and then @ drag and drop the part
document into the electrodes document from the Project tree.
e From the Project tree, right-click on the Core Block part document and select the 1? Electrodes command.

P
e Select Blank Template and clickon " to confirm the operation.

TopSolid 3



Exercise 1: Creating an Electrode Using the Wizard TopSolid'Electrode

Positioning

e Right-click on the part in the graphics area and select the <% Edit Positioning command.

)
A X Frame on Frame constraint has been created. TopSolid automatically positions the published frame on the
absolute frame, which often saves you time when it relates to positioning.

ad }6 ? [Z[Frame on Frame 1

Source frame:

A1 F1 <140 (Publish w | €8

Destination frame:

A Absolute Frame v | db

e Confirm the positioning by clicking on the button.

A
Warning: If more than one frame has been published, the < Frame on Frame positioning constraint is not created
and is replaced by a fixed constraint.

4 TopSolid



TopSolid'Electrode Exercise 1: Creating an Electrode Using the Wizard

Removing the drillings

Removing the drillings makes it easier to create electrodes when there is, for example, an ejector in the area to be
eroded.

v
e From the Electrode tab, select the W@ Drillings Detection command.
» % adf ?

@ Drillings Detection

Shape to burn:
|5hape To Burn (Core Block ~ ‘

Research
() By operation
(®) Geometric

Advanced Options

Directicn:

o

rdﬁ
e C(lick onthe I‘l*/’ Nexticon. The ﬁ?‘ Removing Cooling Circuits and Drillings command launches automatically.
e Select Cap as the heal type.

v % 8 a?

Shape to burn:

|| Shape To Burn (Core Block <1383 e ||
Heal type:
Cap v

[] Display removed drillings.

e Clickon \i’ to confirm the operation.

Warning: This command is only available in the preparation stage.

Selecting the origins

We are going to define the different frames of the electrode:

- Machining frame
- Machining positioning frame
- EDM frame

EDM frame
TopSolid 5
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Exercise 1: Creating an Electrode Using the Wizard TopSolid'Electrode

&
e From the Electrode tab's drop-down menu, select the © Electrodes Frames command.
o Select Base bottom frame as the machining frame, machining positioning frame and EDM frame.

Mandrel frame

v K ?

s Base top frame

@ Frames Creations Management

Machining frame Base bottom frame

Baze bottom frarme v

Machining positicning frame

Base bottom frame ~
Electrode bottom frame :
The frame is positioned on the
e low plane of the electrode, and
Baze bottom frarme v

the projection of the base
frame origin as origin.

e Clickon # to confirm the operation.

Note: The EDM frame corresponds to the electrode's frame and will later be used to dimension the positions of the
electrodes in the drafting document. It can also be used as a reference for the coordinates of control points.

Creating an electrode using the wizard

The creation of an electrode is done in three steps:

- Creating the shells (area to be eroded)
- Creating the eroding shape
- Creating the electrode

e Selectthe ™ Electrode Wizard command. The ¥ Shells command launches automatically.
w
o Select the W Faces mode, and then use the rotary picking technique to select all the pocket's faces as shown

below.

v E?

n

(0 —

= o

Faces:

Pocket faces s

e Clickon %? to confirm the operation.

6 TopSolid



TopSolid'Electrode Exercise 1: Creating an Electrode Using the Wizard

The I

Eroding Shape command launches automatically.
e Adjust the following settings.
?

o Eroding Shape
G

<
p &
=

Shell:

| shell3 v| % |
Dhrection:

‘ }'-'lFrame (Shapes To Burn Set 1):Z Axis w | L |

|

First extension
Limit:
Length ]
15mm -
i

[~ Follow draft

=
| o Second extension
Limnit:
Length ~
] |5mm i | =

Draft angle:

5 _
(@) Theoretical
(") Applied

Mame Spark gap
Rough .D,Bmm
= Semi-finsh | 0,3mm
= [ Finish 16, 7mm

Note: If the spark gap is applied, the faces of the eroding shape are offset by the spark gap value. However, if the
spark gap is theoretical, the faces are not offset, but the information is retrieved in the machining.

e Clickon \p to confirm the operation.

TopSolid 7



Exercise 1: Creating an Electrode Using the Wizard TopSolid'Electrode

The ¥ Electrode command starts automatically.

e Adjust the following settings.

v ¥ teadf ?

G Electrode

Mame:
|Electrode 1 |

Ercding shapes:

| Eroding Shape 1 - Theoretical |

[ Hide

Qrigin frame:

‘|Frame(5hapesTo Burn S v| gk ‘
[] Centered

X position:
|43mm |

Y position:
| -42mm |

Definiticn

F Al

X Directicn:
‘|Frame(5hapesTo Burn S¢ V| L] ‘

X length:
|F_'4mm |

¥ length:
|F_'0mm |

Z length:
|?_Omm |

‘ Default values... |

@

e Clickon ‘f to confirm the operation.

A part document for the electrode is then created in the Project tree, within the electrodes document.

=4 T Core Block
oo o E Electrode 1

8 TopSolid



TopSolid'Electrode Exercise 1: Creating an Electrode Using the Wizard
Note 1: The base dimensions are calculated automatically based on the margin defined in the Electrodes section of
the Electrodes document's Options tree.
Options 41 X
wl
T e~ 07 4

v ¥ ?

-, General
-1, Dimensioning Electrode
. Annoctation Margin for base computing:
. Tolerances |5rr1rr1 |
i1, Sketch
- © Margin for stock height computing:
-1 Assembly
.. Shape |5rr|rr1 |
-1 Electrodes

% Electrode

Note 2: If you open the part document of the electrode and you switch to rF-Analysis Stage, you can find the
machining and EDM frames.

EDM Machining

[m] Eliﬁ Frames
....T,-_ Edm
. [-42 Machining

Note 3: The icon bar at the bottom right of the graphics area lets you easily hide or show the main elements of the
document.

) 59T
@ : Hide/Show Shapes to Erode
f’ : Hide/Show Shells
f“ : Hide/Show Eroding Shapes
: Hide/Show Electrodes

° \[i; Save the document.

TopSolid 9



Exercise 2: Electrode and Shell by Face Selection TopSolid'Electrode

Exercise 2: Electrode and Shell by Face Selection

Creating the shell

i

e Select the “!l Shells command.

o Select the following inner faces of the pocket framed in red in the above image as shown below by using the
rotary picking technique if necessary.

v x?

=%

Faces:

Face(Shape To Erode 1 (Shapes To Bur
Face(Shape To Erode 1 (Shapes To Bur
Face(Shape To Erede 1 (Shapes To Bur
Face(Shape To Erede 1 (Shapes To Bur
Face(Shape To Erode 1 (Shapes To Bur
Face(Shape To Erode 1 (Shapes To Bur
| Tangent faces(Shape To Erode 1 (Shap

[ Remove faces
Heal type:
Cap ~

e Clickon " to confirm the operation.

e Click on the @ Hide/Show Shapes to Erode icon to hide the block.
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TopSolid'Electrode Exercise 2: Electrode and Shell by Face Selection

e From the Surface tab, create two 4 lofted surfaces based on the shell edges.

° % Sew these two surfaces to the shell.

° Q Extend the surface to Imm as shown below.
vX3?

(Crrr—

Boundary edges:

Edge(Shell 2:Edge(273])
Edge(Shell 2:Edge(585)) | 4
Edge(Shell 2:Edge(257]))
Edge(Shell 2:Edge(534))
Edge(Shell 2:Edge(297])
|| Edge(Shell 2:Edge(285))|

Hov

Length:

|1mm

®

o Clickon ¥ to confirm the operation.

TopSolid 11



Exercise 2: Electrode and Shell by Face Selection

Creating the eroding shape

e Select the =

Eroding Shape command and adjust the following settings.

?

<
X
o

Eroding Shape

<

Shell;
||She||2 v||

Direction:

|

||Frame(5hapesTo Burn Set 13:Z Axis v| Ll |

First extension

|

Lirmit:
| Length ~ |
|F_"Dm m

|

[ Fellow draft

Spark gap

i@@

(®) Theoretical
() Applied

MNarme Spark gap
Reugh 0.8mm
| Semi-finish 0,3mm

| | Finish 0,7mm

e Clickon ‘f to confirm the operation.

TopSolid'Electrode

In order to guarantee the sharp angles on the eroded shape and to facilitate the realization of the electrode, we
are going to break down this electrode into two parts.

12
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TopSolid'Electrode Exercise 2: Electrode and Shell by Face Selection

Creating a second eroding shape using the Shape mode

e From the Shape tab, @ trim the eroding shape with a plane.
o Check the Keep trimmed side box in the Advanced Options dialog box.

Vv ¥ 0 ?

Shape to modify:
“Eroding Shape 2 - Theoreti v~ |J

so0om

Trimming plane:

||Eroding Shape 2 - The v | LH |

[[] Reverse

Advanced Options

[] Hide tools

Keep trimmed side :

[C] Fill representations

e Clickon \? to confirm the operation.
e From the Shapes folder in the Entities tree, hide the eroding shape 2.

e Onthe trimmed side, perform a : face modification operation in order to offset the following face by Zmm.
v Kt ?

L=
Faces:

| Face(Shape 3:Face(1341] 4,

Shift:

i1mm

TopSolid 13



Exercise 2: Electrode and Shell by Face Selection TopSolid'Electrode

o Select the = Eroding Shape command, select the W'i Shape mode, and then adjust the following settings.

vxX3?
v

Shape:

||Shape3 V| CH I

Direction:

“Z'j Frame (Shapes To Burn Set 1):Z Axis v | 4 |

®
®

(® Theoretical
O Applied
Name Spark gap
Rough 0,8mm
| Semi-finish 0,3mm
M |Finish 0,1mm

e Clickon ‘f to confirm the operation.

14
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Creating the electrode

e Select the

Electrode command and select eroding shape 2.

Vv X seia) ?

Name:
|Electrode 2 I

Eroding shapes:
|| Eroding Shape 2 - Theoretical ||

] Hide

6 Electrode

Crigin frame:

I Frame (Shapes To BLVI L |

[T] Centered

X position:

85mm

Y position:

62mm

Definition

Y0

X Direction:

"Zj[ Basic direction v | Li I
X length:

17mm

Y length:
12Zmm

Z length:
20mm

| Default values...

e Clickon « to confirm the operation.

Exercise 2: Electrode and Shell by Face Selection

Note: Once the electrode has been created, it appears in the Parts folder in the Entities tree.

TopSolid

15
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Exercise 2: Electrode and Shell by Face Selection

e Repeat the procedure for eroding shape 3.

v X iy ?

Name:
IEIectrode 3 |

Eroding shapes:

_ Eroding Shape 3 - Theoretical |

] Hide

Origin frame:
[ Frame (ShapesTo Buv | ﬂl |
[[] Centered

X position:
85mm

Y position:

63mm
Definition
Y
X Direction:

| AlBasic direction  v| & ]

X length:

12mm

Y length:

14mm

Z length:
20mm

Clickon " to confirm the operation.
B Save the document.

TopSolid'Electrode
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TopSolid'Electrode Exercise 3: Multiple Electrodes and Shell by Edge Selection

Exercise 3: Multiple Electrodes and Shell by Edge Selection

Creating the shell

o Select the L‘.l Shells command using the % Edges mode. Select the following edges.

To complete the loop, we will create the last segment.
e Click on the & icon and select the ”‘:@’ Imprint command.
x2?0

Edges:

Edge{Shape To Erode 1 (Shapes To Bul
Edge{Shape To Erode 1 (Shapes To Bul
Edge(Shape To Erode 1 (Shapes To Bu -
Selecti
Edge{Shape Te Erode 1 (Shapes To Burl fon

| Edge{Shape To Erode 1 (Shapes To Bu Sﬂ Boundary edges between vertices...
</ Holeedges...
‘ G Imprint...
ﬁ Path between two edges...
[] Remove faces & Paths around faces...
Heal type:
Cap ~

TopSolid 17



Exercise 3: Multiple Electrodes and Shell by Edge Selection

e Select the /Q: By two points mode.

e Clickon \i to confirm the imprint and the shell.

v ¥ ad?

Imprint

Shape to modify:
‘ Shape To Erode 1 (Shapes To Burn 5 - ‘

Start point:
”Shape To Erode 1 (Shapes To Bi ~ | LHl |

End point:
|| Shape To Erode 1 (Shapes To B ~ | Lil |

Direction
(@ Orthogonal

() Specified

@ Advanced Options

Hidden faces:
| Shape ~ |

Connection of imprinted edges:
Mone ~
Imprint precision:

| Auto ~

[ Include in selection

Creating the eroding shape

e Select the [

Eroding Shape command and select the previously created shell.

vxE?

' A

Shell:

|

Eroding Shape

[[sheiz

Direction:

|| Frame (Shapt

es To Burn Set 1):Z Axis v| i ‘

Limit:

@ First extension

| Length

> ‘

|?_Omm

]

[ Follow draft

Limit:

]
o Second extension

| Length

|6mm

Draft:

&

©

e Clickon ‘i to confirm the operation.
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TopSolid'Electrode Exercise 3: Multiple Electrodes and Shell by Edge Selection

e From the Shape tab, perform a : face modification operation to offset the electrode from the part by 3mm.

v ¥t ?

@ Faces Madification
g

Faces:

Face{Eroding Shape 4 - Theoretical:Face(538]))
Face{Eroding Shape 4 - Theoretical:Face(201))

Shift:

|3mm

e C(lickon ‘f to confirm the operation.

Creating electrodes

o Select the @ Pattern Union command and adjust the following settings.

Circular Pattern

Pattern Union

Shape to modify:
-
Ercding Shape 4 - Theoreti + “
Revolution
Pattern: N
li_l Auis:
gh |
- T * hbsolute Z Axisie E
Creation Creati
reation
~ Circular Pattern... @® Total angle ",n‘ Axis by 2 Points...
Constrained Linear Pattern... (O Spacing angle /.' Axis by Point and Direction... %J
Helical Pattern... 3607 A Ais,
)
Linear Pattern... - Intersection Axis...
' Partial Pattern... Total count: [ Middle Axis
<. Pattern by Transform... 4 —=  Offset Axis..
;1‘4 Pattern on Frames... Alternated numberin 1 Orthogonal Axis
-, Pattern... ~ Pivoted Axis...
.} Profile Pattern.., .o .
- & Basify
% Sketch Pattern...
¥ @ Analyze...
;" Symmetrical Pattern...

e To define the axis of rotation, select the midpoint of the electrode as the start point and the Absolute Z Axis

as the direction.

Direction:

|AbsoluteZAxis o |

e Clickon ‘ﬁ to confirm the pattern and the pattern union.
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Exercise 3: Multiple Electrodes and Shell by Edge Selection

Creating the electrode

o Select the ¥ Electrode command and adjust the following settings.

v X Ea?
Hectrode

Mame:
[Flectrode4 |

Eroding shapes:
| Eroding Shape 4 - Theoretical I

] Hide

Crigin frame:
‘| Frame (Shapes To Burn Set 1)~ | L] |
[] Centered

X position:
65.39mm |

¥ positicn:
‘73,36571"2mm |

Definition

EY 0

X Directicn:

‘|Frame(9hapesTo Bum Set X | & |

X length:
‘Bmm |

¥ length:
‘P_Emm |

Z length:

‘15mm |

| Default values... |

e Clickon « to confirm the operation.

Warning: The base must be centered on the axis of rotation selected during the Pattern union operation.

Adding fillets on the base

e Right-click on electrode 4 and select the & In Place Edit command as shown below.

20

HaTar =

&

Selection
Edit Eroding Shapes...

Edit Shell...

Show Only

In Place Part...

Sketch..,

View Aleng Mormal N
Others >

Electrode Creation Manage...
Edit...
Others 3

Electroded <275>

L.

In Place Edit s |

L)

Hide

TopSolid'Electrode
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TopSolid'Electrode

Exercise 3: Multiple Electrodes and Shell by Edge Selection

e Right-click on one of the vertical edge of the electrode and select the @ Fillet command.

Vv ¥ ) ?

Fillet

Radii

() Different

Walue:

|?_mm

[] Shape edges

6 Edges

Edges %

Edge(Electrode:Edge
Path(Electrode:Edge(174))

Edge(Electrode:Edge(212))

Edge(Electrode:Edge(207))

Edge(Electrode:Edge(202))

Angular telerance:

|u,05°

®e0@e@

e Clickon v to confirm the operation.

e Confirm the in-place editing by clicking on the In Place Editing button.

° B Save the document.

TopSolid
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Exercise 4: Markers, Control Points and Properties TopSolid'Electrode

Exercise 4: Markers, Control Points and Properties

Orientation markers

(==
o Select the Orientation Marker command. Select electrode 4 and adjust the following settings.

vxEi?

6 Orientation Marker

Electrode to mark:

[Electroded <275> - ”

Frame

Positicning frame:
||Base <277> (Publishings) NE |

Angle of rotation along Z axis:

o |

Template document:

| & Partial Chamfer v|

Code:

v

[
Drivers

First Distance:

|5mm

Second Distance:

|5mm

Depth:

|4mm

Corner Type:

|x+ ¥+

@ Advanced Options

Representations

® Al
() Detailed

e Clickon ‘f to confirm the operation.
e Repeat the operation for the other electrodes.

° Save the document.
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TopSolid'Electrode Exercise 4: Markers, Control Points and Properties

Control points

The Control Point command allows you to create a significant point on the electrode. This point will be projected
in the electrode drafting document and can be dimensioned according to the gap applied to the electrode via the
Control Point command in the drafting document.

Note: The control point is added to the detailed representation of the electrode part. Therefore, by default it will
be visible in the detailed drawing of the electrode part. However, in the global drawing of the electrodes document,
it will not be visible. However, it is possible to add these points manually in the detailed representation of the
electrodes document.

e Selectthe ¥ Control Points command. Select the bottom face of the first electrode.
V¥ ?

e Control Point

Crigin:
EDM frame ~

Point:
|| Electrode <2765 :Face(873) ||

Create normal

. A . .
e Clickon ¥ to confirm the operation.
e Position the control points on the other electrodes.

Note: In the Origin field, if the EDM frame is selected, the reference for the coordinates of the control pointis the
absolute frame of the electrodes document.
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Exercise 4: Markers, Control Points and Properties

Electrode properties

TopSolid'Electrode

e Select the Eﬁ Electrode Properties command. Select the first electrode and enter the following properties.

vXE?
E Electrode Properties

Electrode:

|| Electroded <275»

Main Properties
Machine name

Magazine pot number
o

Finish mode
Unspecified

Semi-finish
Magazine pot number
1

Finish mode
Unspecified

Magazine pot number

2

Finish mode

Glossy Satin Finished Surface

Note: The electrode properties can be retrieved in a bill of material and a drafting document. As with standard
properties, you can create user properties. These properties come from the TopSolid Electrode library which must

be referenced.

Repeat the same operation on the other electrodes if necessary.

Clickon 4

to confirm the operation.

° B Save the document.

24
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TopSolid'Electrode Exercise 5: Theoretical Positions

Exercise 5: Theoretical Positions
Repeating an electrode

o Create the following e frame on plane.
vxEi?

OXY plane:

“Z"ShapeTo Erode 1 V| L ‘
Origin
(® Projected point

(O Intersection axis

[shape To Erode 1 (¢ | 4 [

X direction:

[ 2| Absolute X Axis  + | I

e Create similar frames on the other grooves. Make sure you invert the X axis on the opposite grooves.
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Exercise 5: Theoretical Positions TopSolid'Electrode

g’ I
o Repeat electrode 4 using a “~ ~pattern on frames. The reference frame is the frame corresponding to the
position of the first electrode.

v X ?

@ Pattern on Frames

Source frame:
|@|Frame1 v| dh l

Destination frames:

Frame 2
Frame 3 &
Frame 4
Frame 5
|| Frame 6 |

° B Save the document.

All the electrodes were machined in the same area. We will therefore impose rotations on them.

4
e |nthe Construction tab, select the Ol'u Transformation command.

¥ o0 7

Entities to transform:

| Electroded <428> |

[ Hide

Transformation:

4

% ¥

Creation

& Nen-Uniform Scaling Transform...
&% Positioning Transform...

‘t?,;. Rotation D\
& Scaling Transform..,

o Symmetry Transform..,

o Translation Transform...
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e For the rotation axis, select Axis by Point and Direction.

Axis by 2 Points...

Axis by Point and Direction...

Axis..,

Intersection Axis...
Middle Axis...
Offset Axis...
Orthogonal Axis...
Pivoted Axis...

Exercise 5: Theoretical Positions

e For the start point, select the midpoint as shown below and the Absolute Z direction.

Start point:

I v| &k

Direction:

Absolute Z Axis |

ot
-t

G

Barycenter Point...
Cartesian Point...
Center of Mass Point...
Constrained Point...
Cylindrical Point...
Extrerne Point...

Intersection Point...

Midpoint... !}_l

Lo Tl & @+

&

@k

Offset Point...
Point on Profile...
Point on Surface...
Point...

Projected Point...
Spherical Point...

First point:

||Electrode <429= Nerte V| qp |

Second point:

”Electrode <4295 Nerte V| qp ‘

e Clickon W to confirm the transformation.

e Repeat the same operation on the other electrodes if necessary.

TopSolid
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Exercise 6: Electrode Bridge TopSolid'Electrode

Exercise 6: Electrode Bridge

Creating the shell

o Select the El Shells command using the W Faces mode. Select the faces of the first pocket using the rotary
picking technique.

e Clickon ‘f to confirm the operation.

e C(Createa "h plane by point and normal.

vxE?
Crigin:
Shell :Vertex(212) | &
Mormal:
| A hell 4:Edge(156) v

(@) Automatic direction
(") Horizontal direction (X):
() Vertical direction [¥):

A2 v

Sizes

|10mm

e Clickon « to confirm the operation.
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TopSolid'Electrode Exercise 6: Electrode Bridge

° @ Trim the shell using the plane you have just created.

e C(lickon ‘f to confirm the operation.

Creating the eroding shape

e Select the | Eroding shape command.
vxR?

'l A

Shell:
Shell 4 [

Directicn:

|Frame(5hapesTo Burn Set 1) v‘ [0 ]

Lirnit:
| Length ~ |

|3’Dmm |

i ]

[] Follow draft

®eQ&

e Clickon ‘ﬁ to confirm the operation.
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Exercise 6: Electrode Bridge TopSolid'Electrode

e Shift the following face by 5mm using the : Faces Modification command.

Repeating the eroding shape

vewe ]
veee s
Yeow

-
° ﬁh‘ Repeat the eroding shape using a «“>" linear pattern in «” Line by two points mode.
v % ?

Type:

;;;;;;;;

Directicn
Start point:

|CentenEroding Shape V| 2h ‘

End point:
||Center.Core Block <14 v| L |

(® Total distance
(0) Spacing distance

Total count:
2

[] Alternated numbering

e Clickon ¥ to confirm the pattern, and then the repetition.

'
T
rrr

e Repeat the operation using a ¢2°° linear pattern and by selecting the following points as start and end points.
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TopSolid'Electrode Exercise 6: Electrode Bridge

Creating the electrode

o Select the Electrode command and create the following electrode by selecting the three eroding shapes.
Vv X S0 ?

Name:
IElectrode 5 l

Ercding shapes:

Eroding Shape 5 - Theoretical
Shape 4
| Shape 5

[V 91311 /60/122]

[] Hide

[[] Centered
X position:

Omm
Y position:

-50mm

Definition

EY

X Direction:

u‘ Z‘_ lBasic direction v ]?'

X length:

52mm

Y length:

31mm

Z length:
15mm

Default values...

/]
@ Stock

Manufacturer:

Lt >
Family:

! ;’ V91311 - Rod Electrode, Copper V]
Code:

Use best code

V91311 /60/ 122

[[] Base defined by stock

Stock height: 42mm

Margin for stock height computing:

Smm

Note: If a predefined manufacturer's stock is used and the Base defined by stock box is checked, the dimensions
of the selected stock are taken into account for the base.

e Clickon ‘ﬁ to confirm the operation.

° B Save the document.
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Exercise 7: Wire Electrode TopSolid'Electrode

Exercise 7: Wire Electrode
Creating the shell

e Switchto “ Electrodes Stage.

& Home | T Electrode ¥ |,

';g"w*' #“’"E:;Un,q

|Start Page | [J Core Block

|
/

o Create a -7~ sketch on the highlighted plane as shown below.

Annotation Stage
Analysis Stage
Modeling Stage

Electrodes Stage

7B p-A- e
g
1
7
[
i

Preparation Stage

| S

e  Confirm the sketch by clicking on the Sketch 1 button.
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TopSolid'Electrode Exercise 7: Wire Electrode

° @ Imprint the previously created sketch on the shape to erode.

v ¥ e ?

Imprint

Shape to modify:
|Shape To Erode 1 (Shapes ™ |

& oY

Sections:

|@F

(@ Crthogonal
() Specified

Advanced Options

Hidden faces:
‘ Shape v|

Connection of imprinted ed...

e C(Create the following v shell using the = Faces mode. Draw a selection box from left to right as shown
below.

e (Clickon v to confirm the operation.
° % Hide the shape to erode and .% hide the eroding shapes.
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Exercise 7: Wire Electrode TopSolid'Electrode

o Select the 9 Pipe command and create the following two surfaces in order to fill the holes.

° % Sew the two new surfaces to the shell.

e C(lickon v to confirm the operation.

Creating the eroding shape

W

e Create the following eroding shape using the U Shell mode.

o Clickon ¥ to confirm the operation.
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TopSolid'Electrode Exercise 7: Wire Electrode

Finishing the electrode

o Select the Electrode command and adjust the following settings.

Name:
|Electlode 6 |

Eroding shapes:
Eroding Shape 6 - Theoretical

[ Hide

Origin frame:

‘|Frame(3hapesTﬂ Burn v| & |
[[] Centered

X position:
|-37Tmm

Y position:
Omm

Definition

ET

X Directicn:
||Z| Basic direction W | 4 I

X length:
309mm

¥ length:
3mm

Z length:

15mm

Default values...

e Clickon ‘? to confirm the operation.

° @% Edit the in-place part and create a £ sketch on the top plane of the base.
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Exercise 7: Wire Electrode TopSolid'Electrode

e From the 2D Sketch tab's drop-down menu, select the Operations > é Project command and project the
following edges.

vxE3?

dg-e®

Profiles or loops:

Electrode:Face(1241), Electrodein
Electrode:Face(1241), Electrode:An
Electrode:Face(1241), Electrode:An
Electrode:Face(1241), Electrode:in
Electrode:Face(1241), Electrode:n
Electrode:Face(1241), Electrode:An
|| Electrode:Face{1241), Electrode:Ar|

e Clickon v to confirm the operation.

e Right-click in the graphics area and select the iﬁ Trim by Profile command. Create the following trimming
operation.

e Confirm the in-place editing by clicking on the In Place Editing button.

° B Save the document.
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Exercise 8: Electrode Drafting

Electrode, core block and theoretical positions

[E
e Selectthe Electrodes Draft command.

e From the Project Templates folder, select the A3 ISO Landscape - Electrode template.

MNew Decument (Drafting) O

Template:

s

=-ff Project Templates

.| Defaults

, Electrode - positions finales
----- P My Templates

(_r Steel Standard Templates - United States

[----f'_r Tooling Standard Templates - United States

E| <'_[ Electrode

¢l atiso Landscape - All Electrodes
13150 Lancscape - lecrode]

Mold

Progress

----- . Blank Template

£3]
w-7/ Standard Templates - United States
£2]
-]

Machining Standard Templates - United States

W % ?

e Clickon 4 to confirm the operation.

e Select the following options.

v K =2

'- Electrodes Draft

Multiple draftings

Electrodes:
All Electrodes

Hide

Theoretical positions
[] Control points

[] Mandrel=

Shapes to erode
Representation:

Detailed Representation ~

Cipen after creation

e Clickon " 4 to confirm the operation.

TopSolid

Exercise 8: Electrode Drafting
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Exercise 8: Electrode Drafting TopSolid'Electrode

A drawing is created for each electrode.

' T @ - m o [z] @ b ‘

NAME: ELECTRODES. NAME: CDRE BLOCK

=

R .

PARTHUMEER. - MATERIAL -

b -
v =733

PART HUMEER. -

Positions

Bop vmlues Reugh = D8mn, Semifinizh =03 mn, Finizh =01 nn Gop= ok Ouenty i AOHH

R 1] x - |proc= - o 03/01/2020
Stack Dimenzionz

-
xoam | v - [ -
P—— o B
= A z - e t 15

Hmterisl Hame

B
2:5

Brojeck TonZaligE lectra de Trsining

Fart Number P

Name Eledrades

=
== .'gpfi-r
e e |

T
o E
-

i i ¥

Note: A drafting template must be created beforehand. The method used for creating the template is detailed at a
later stage.
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Control point notes

e Open the drawing of electrode 4.

e From the Electrode tab, select the + Control Points command.
o Select the control point, select the Rough gap and place the note.

v XE?

& Control Point

Bill of material:
| v|

Geometry:

|[View Area:Control Point 1+ ||

Gaps:

’ Rough v ‘
Style:

’ Normal v|
(|

Edit...

[] Projection line:

1

-

e Clickon ‘? to confirm the operation.

e Repeat the operation for the semi-finish and finish gaps.

TopSolid

Exercise 8: Electrode Drafting
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Additional Exercise: Drafting all the electrodes TopSolid'Electrode

Additional Exercise: Drafting all the electrodes

[E
e Select the @ Electrodes Draft command.
e Inthe Project Templates folder, select the A3 ISO Landscape — All Electrodes template.
e Check the All Electrodes box and uncheck the Multiple draftings box.

VX =7
(G Erectrodes Draft

[] Multiple draftings

Electrodes:
All Electrodes

Hide

Theoretical positions
Control points

Mandrels

Shapes to erode
Representation:

Detailed Representation ~
Open after creation

N
e] op _—
- 0
i D
o o
N S [ W N G, S g s

<;|-

. e b )

Note: If more than one electrode is selected in the command, the Multiple draftings option is used to create one
drafting document per electrode. If the option is unchecked, only one drawing will be created, with a global view
of all the electrodes.
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TopSolid'Electrode Exercise 9: Including Mandrels

Exercise 9: Including Mandrels

Component search

e Open the electrodes document named Core Block.

o Click on the w Quick Search icon at the top right of the screen.
e Adjust the following settings.

#4 Quick Search O 4
Search:

|man drel |

k] Name

[[] Part number

[[] Description

Type:

[® part F]

Where:

| Current project v @

[[] Show first result in project tree

e Click onthe == icon to run the search.

The following search results are displayed.

Search Results (2) I X

l Grouping: Drag the columns onto this zone ‘

Name 4+ Description Part Number Project
WERTTE R EER R I Mandrel - Base 16 x 16 TopSolid Electrode

Mandrel - Base 26 x 26 | Mandrel - Base 26 x 26 TopSolid Electrode

e Close the quick search dialog box.
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Exercise 9: Including Mandrels TopSolid'Electrode

Including the mandrel

° @ Drag the Mandrel - Base 16 x 16 part to the graphics area.

Select the electrode 4 as the destination.

The mandrel is automatically positioned on the electrode.

e Clickon W to confirm the operation.

v % ?

Source:

|Mandrel- Base 16= 16 <587> v”

Destination:

[ Erectrode 4 <265> -|

N
Note: To position the mandrel, a 1<I< Frame on Frame constraint is automatically created between the base frame
of the mandrel (position to be defined when the mandrel function is provided) and the base frame of the electrode
(above the base).

42

v X ?

Frame on Frame 1

Source frame:

’Lg‘Base Frame <590> (Mandrel) vl dh ’

Destination frame:
I‘“}'§|Base Frame <269> (Electrode) v| & |

TopSolid



TopSolid'Electrode Exercise 10: Creating electrodes on several parts

Exercise 10: Creating electrodes on several parts

Preparing the cavity block

e Open the part document named P1.Cavity block.
e Create the origin frame for electrode positioning as shown below.
e Publish the frame.

° ‘B Save and close the document.
e Create an electrodes document using a blank template and name it P1.Cavity block — Electrodes.

° @ Drag the P1.Cavity block part document into the graphics area. This automatically creates a fixity constraint
for the first inclusion.

e From the Entities tree, remove the fixity constraint.

A
e Edit positioning 1 and create a < frame on frame constraint with the published frame.

We are now going to include the Spindle part document.

° Drag the Spindle part document into the graphics area and constrain the spindle in its housing as shown
below.

[ Axis on Axis 1]

[[Plane on Plane 1

e  Confirm the positioning.

Note: Only part documents can be included in an electrodes document.
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Exercise 10: Creating electrodes on several parts TopSolid'Electrode
e Inthe Preparation step, select the h_Z Shapes to burn command from the Electrode tab.
The Shapes to burn command allows you to create a set of shapes to be burnt from the part or parts included in
the electrodes document.

o Select the spindle and the block as the parts to burn.
e Switch to Electrodes stage.

o Inthe Electrode tab, select the L 4 Shape To Erode command and keep the default values as shown below.

v % ?

Set:
Shapes To Burn Set 1 w

Crigin frame:

|Absulute Frame v| L] |

The Shape To Erode command allows you to create a set of shapes to be eroded from the set of shapes to be burnt
that were previously created in the document. The electrodes will be defined from these shapes.

e Remove the drillings if necessary.

o Select the frames using the Electrodes Frames (machining, machining positioning and EDM) command.
Creating the electrode on two parts

e Launch the 1& Electrode Wizard command in 5 Edges mode.
e Select the outer edge of the shape as shown below.

e Create the electrode using a cylindrical base.

a4 TopSolid



TopSolid'Electrode Exercise 10: Creating electrodes on several parts

We will clear the bottom face of the cone.

° & Edit the part in-place and offset the face of the shape by 1,5mm using the : Faces Modification
command.
e Add a Imm connection radius to the bottom to obtain the result as shown below.

e Confirm the in-place editing.
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Exercise 10: Creating electrodes on several parts TopSolid'Electrode

Creating an electrode with face removal

In the Shells dialog box, the Remove faces option allows you to remove the faces on the shape to be eroded
selected to create the shell. Several types of healing are available and are identical to those of the Delete command.

In addition, the % Parts to erode command allows you to create part(s) from the final state of the shapes to be
eroded (i.e. possibly without drillings and cavities eroded by the electrodes).

z

-
o Select the El Shells command using the 7 Edges mode and then select the following edges.
e Check the Remove faces box and select Extend as the heal type as shown below.

vxEk?

=g

Faces:

Face(Shape To Ercde 1 (Shapes To Burn Set A
Face(Shape To Erode 1 (Shapes To Burn Set
Face(Shape To Erode 1 (Shapes To Burn Set
Face(Shape To Erode 1 (Shapes To Burn Set
Face(Shape To Erode 1 (Shapes To Burn Set
Face(Shape To Erode 1 (Shapes To Burn Set
Face(Shape To Erode 1 (Shapes To Burn Set

| Face(Shape To Ercde 1 (Shapes To Burn Set -

[] Remove faces
Heal type:
| Extend ~

®

e Create a second shell by removing the faces to obtain the result as shown below.
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TopSolid'Electrode Exercise 10: Creating electrodes on several parts

\

e Create the eroding shape using the first shell.

Shell no.1 Eroding shape no.1

e Using the @ Removing command, delete the superfluous faces and select Extend as the heal type.

‘

° Q Extend the face using the : Faces Modification command.

v ¥

?

L ]

@ Faces Modification 1

e

Faces:

Face(Eroding Shape 1 - Theoretical:Face(309])) ok

Shift:

1,5mm
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Exercise 10: Creating electrodes on several parts TopSolid'Electrode

v

e Limit the bottom of the electrode in relation to the face of the part and selectthe ' Electrode command to
obtain the result as shown below.

e Repeat the same procedure for the second shell to obtain the result as shown below.

On the part, you can plunge the first electrode in several places.

e Repeat the first electrode using a linear pattern with a value of 53mm.

Vv K e ?

Directicn

‘ \b

(® Total distance

solute X Axi-JRCNiEH] ‘

(7) Spacing distance

Total count:
2 |

[+ Alternated numbering

@®
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TopSolid'Electrode Exercise 10: Creating electrodes on several parts

Collision check

To check the position of the repetitions, we will use the Collisions command.

o Select the % Collisions command and adjust the following settings.
v ¥ ?

‘J Collisions

() Refresh auto
(®) Refresh manual
(C) Not managed

Representation:

‘ Design Representation ~

Intersections
[] Threading-tapping
[] Mechanisms
[ Invalid if colliding

We automatically switch to Analysis mode and a Collisions folder is created in the Entities tree.
Since we have chosen to update the collision check manually, we have to restart the calculation using the

~h
%= icon to update it.

Collisions are detected.

Entities 4 x
W oo b @ of e [ f) 24 % K
w506 88w [
] T Sets ~
=4 Collisions
W & Colision2

{8 Electrodel <2315 / Electrode <232>

-8 P1.Cavity block-V2 <143> / 1 <144>
Bl & Collision

i Electrode? 212> / Electrode <213>

f -& Electrodel <186> / Electrode <187>

175 Exclusions

{1 Representations
| 415 Constraints
[ 5% Parts
-~ Electrodel <231 (Simplified Representation)
| I Electrode? 212> (Simplified Representation)
- Electrodel <186> (Simplified Representation)
| - P1.Cavity block-V2 < 143> (Simplified Representation)
T} i Shapes
A7 Cameras

<. Compass
| 1 Patters
[m] A% Frames he

Collisions between electrode bases are normal. To prevent them from reappearing as collisions, you can exclude
them.
There is still a collision between the repetition of the first electrode and the part.

e Check the distance between the two areas to be burnt.
e Modify the pattern of the repetition.
e Relaunch the collision check.

Note: When the electrodes are repeated, the burnt areas are not deleted.

X
e Delete the burnt areas using the @ Removing command.

Creating the part to be eroded

We are going to create a part without the areas to be eroded which can be based on to perform the machining
operations. There are therefore no filled-hole surfaces to be created for the tool paths.

e Create afolder named Part to be eroded in the Project tree.
e Select the % Parts to erode command.

e Clickon \4) to confirm the operation.
e Select the destination folder.
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Exercise 11: Multi-directional Electrode

Exercise 11: Multi-directional Electrode

In this chapter, we will make injection electrodes.

Creating an additional origin frame

TopSolid'Electrode

The Additional Origin Frame command allows you to assign several origin frames to the shape to be eroded and to
have different orientations. When the electrode is created, you can select the newly created frame as the origin.

In the Electrode tab, select the =
Adjust the settings as shown below.

v ¥ ?

Additional Origin Frame

Set:

|Shap5 To Burn Set 1

Crigin frame:

v

G

Additional Origin Frame command.

}_‘

B s

Creation

Axial Frame...
Constrained Frame...
Frame as View...
Frame by 3 Planes...
Frame by 3 Points...

Frame by Point and 2 Directions...

sl i xs

L

"4
£

£ 4

D% &

Frame on Plane...
Frame on Profile...
Frame on Shape...
Frame...

Offset Frame...
Pivoted Frame...
Polar Frame...

Radial Frame...

Basify
Analyze..

To create the frame by point and 2 directions constrain, you simply have to orient it along the injection point.

50

Select the injection cone as the Z direction to orient the frame along the injection axis.

v X ?

R
@ Frame by Point and 2 ...

Crigin:
“Absolute Frame v| L] ‘

X direction:

[ somevacs o]

()Y direction
(®) Z direction

pmey

®

TopSolid
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Creating the electrode

X
e Fill the hole of the shell using the @ Removing command.

Create the shell corresponding to the two injection points.

vV Ee?
],l; Removing
Type:

dO0de @

Edges loops to remove:

Loop(Shell 3:Edge(34))

Create an eroding shape by selecting the injection cone as the direction.

@ Eroding Shape 3

oV

Shell:
[[shell 3 v | |

v X ?
' s

Direction:

||Shel| %Face(1) v | |

o First extension

Limit:
| Length ~ |

|5mm |

o Ry

Follow draft

] ° Second extension

Limit:
Length v/
| [15mm ~| #
Draft angle:
2 |

©
®

TopSolid

Exercise 11: Multi-directional Electrode
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Drafting the injection electrode

Create an electrode with the additional origin frame previously created as direction.

v X Raf?

Narne:

6 Electrode

| Electrode3

Eroding shapes:

‘ Ercding Shape 3 - Theoretical

[ Hide

Crigin frame:

al Frame (Shapes To Burn Set 1/} SEH]

Frame (Shapes To Burn Set 1)
U prr

X position:

-21mm
Y position:

-21mm

Definition

= T [l ]
Diameter:
18mm

Height:

13mm

Default values..,

@

TopSolid'Electrode

To be able to orientate the drawing with the electrode along the Z axis of the erosion machine, we need to create

To orientate the view, select the back face of the electrode base and create a normal view to this face.

From the Entities tree, right-click on the Cameras folder and select the -

Entities

I X

T &v L7 @ of 3o [ B 2

o 8w (i

-] Collisions

-3 Representations

#-]7 Constraints

[—-:? Parts

-l Electrode3 <283> (Simplified Representation)

. Electrodel <231 (Simplified Representation)

s Electrode? <212» (Simplified Representation)

..o Electrodel <186> (Simplified Representation)

- P1.Cavity block-V2 <143 (Simplified Representation)
-] Shapes

Cameras

Carmera by 2 Points...
Carmera From View...

Reset Standard Cameras
Others 3

Customize...

.= Back Camera

%= Front Camera

b Compass
< >

a camera.

[ ]

[ ]

order to create a new camera.

@
O
m
O
O
O
O
m

e Name the camera Injection.

52

Camera From View command in
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TopSolid'Electrode Exercise 11: Multi-directional Electrode

e Inthe Orientation section, select the injection camera for the main view of the injection drafting.

Set:

|Main Set (P1.Cavity block-V2) ~ | dR

Crrientation
Associative

[] Definition occurrence

Top Camera ~

Front Camera
Back Camera
Left Camera
Right Camera
Top Camera
Bottom Camera
Perspective Camera
Isometric Camera

fan—w

Note: An exercise on the plunge injection electrode along a vector is available in the annex.
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Exercise 12: Creating an Electrode Part Template

Introduction

When an electrode is generated, the template selected to create the part document is blank.

Accordingly, the part has no material and the physical properties are not calculated, which forces you to apply the
material and ask for the properties to be calculated manually on each electrode.

To avoid this, you need to create a specific part template for the electrode.

Creating the template with calculated stock dimensions

e Click on the yTopSolid 7 icon and select the File > Document Templates > NQ Open My Templates
command.

e Create an Electrode folder.

e Create a part document using the Steel Part - Metric template.

" | Mew Document (Part) O X

Template:

= Project Templates

..... My Templates

[/ Machining Standard Templates - United States
=1 Standard Templates - United States

.| Standard Components

----- Steel Standard Templates - United States
-1 Tooling Standard Templates - United States
----- I Blank Template

e Rename the part document Electrode Template.
e From the Entities tree, open the Parameters folder and double-click on the Stock Type parameter.

i Parameters (£)
2;,?:’ Production Type = Unclassified
b 2;,?:’ Stock Type = Unclassified

EI

e Select Rectangular from the drop-down list.

v X ?

@ Stock Type

Type:
[roc e 7]
Mame:

|Stc-ck Type |

Value:

|Rectangu|ar v|

~ . .
e Clickon ¥ to confirm the operation.
e From the Entities tree, open the Parameters > Stock Calculation > Rectangular folders, double-click on the
BoxXSizeMargin, BoxYSizeMargin and BoxZSizeMargin parameters and enter margin values for the stock
calculation.

- . .
e Clickon ¥ to confirm the operation.
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e From the Construction tab, select the Parameters > Associate template to > Electrode command.

" Construction |&
Parameters
Paints
Axes
Planes
Frarmes
Directions
Profiles

2 Picture...
Transforms
Deformations

Patterns

Exercise 12: Creating an Electrode Part Template

f%;@\bﬂo&alo

| i
i e B @

L

s B

o

| S )
3 Nk B3

-z

§Q §Q’ b

g

¥
L

=
¥

2

o

Real Parameter...
Angle Parameter..,

Distance Parameter...

Distance in Direction Parameter...

Length Parameter...
Threading Pitch Parameter...
Surface Area Parameter...
Yolume Parameter...

Table Parameter...

Switch Parameter..,

Optimize Parameter..,

Boolean Parameter...

Integer Parameter...
Switch Integer Parameter...

Enumeration Parameter...

Switch Enumeration Parameter...

User Enumeration Parameter...
Text Parameter..,

Multiline Text Parameter..,
Table Text Parameter...

Switch Text Parameter...

Other Parameters

Relays

User Property...

Associate template to
Excel Link...
Type for BOM...

+ Angle Pin
Baffle
Base Shape

Core Cavity Block
Derivation
Electrode
Extruded Bar
Insert

Mirror

Partial Part

Pin

Plate

Slide

e Check the Associate the template to: Electrode box and click on 4 to confirm the operation.

Associate the template to: Electrode

TopSolid
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Material

e From the Tools tab, select the y Material and Coating command, uncheck the No material box and select
the Copper material.

° B Save the document.

Note: When creating the electrode, TopSolid will offer to select a document template.

New Document (Part) - Electrode O X

Template:

@ Project Templates

=71 My Templates

Lo
@ "l Modéles standards - France

&) "_‘ Modéles standards Outillage - France
‘- Modéles standards Métal - France

v X ?

You can also store the electrode template in the Templates > Defaults folder of the project template. In this way,
the template will be selected by default and TopSolid will not offer again.

4 ‘& Project Template
@#-otw References
=4 [ Templates
- =4 . Defaults
1-{3- I Electrode Template (Electrode)
-4 gy Favorites

L bl Recycle bin
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Exercise 13: Creating Customized Properties

Introduction

The gap properties or electrode properties are documents that come from the TopSolid Electrode library by default.

Other properties can be created in a user library. The simplest way to do this is to copy a property from the TopSolid
library, paste it into your own library, and then make the necessary changes.

Copying the gap properties

e Open the TopSolid Electrode library.
|
e From the Gaps folder, 55 copy the Rough and Finish properties.

& % TopSolid Electrode
[-tb References

- 8 [ Templates

g b Favorites

----- & T Recyclebin
- & | Components
E, &

& | Markers
- & ¢ Properties

e Click onthe 2 TopSolid 7 icon and select the File > \3 New Library command.
e Select Blank Template and rename the library User Electrode.

e Right-click on the library name and create a new "/ folder named Gaps.

e Right-click on the folder and & paste the previously copied properties.
e Rename the new properties User Rough and User Finish.
e Open the User Rough document.

Start Page E:| User Rough™

Property definition

Domain:

| Electrodes.Gaps e

Description:

Reugh
Parameter:

Rough ~

Note: Do not modify the domain name since this field is used as a link to an electrode's gap.
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e From the Entities tree, open the Parameters folder, double-click on the Rough parameter and adjust the value
to 0.6mm.
. - . .
e Clickon ¥ to confirm the operation.

° B Save the document.
e Repeat the procedure with the User Finish document by adjusting the value of the Finish parameter to 0.2mm.

In this way, when creating the next electrode, the customized gap properties will be available, provided that the
library in which they are contained is referenced.

i@ Theoretical
() Applied
Mame Spark gap

“ Rough 0.8mm
] Semi-finish 0,3mm
O Finish 0,1mm
User Rough 0,3mm
Uzer Finish 0,2mm

Creating an electrode property

To create a new finishing mode, e.g. CH 21, you simply have to follow the procedure below.

e Copy the Properties folder from the TopSolid Electrode library and paste it into your User Electrode.
e Open the Properties folder and then open the Type of finishing mode enumeration document.
e Addline CH 21.

° B Save and close the document.

Note: It is recommended to reference the TopSolid Electrode library to avoid duplicates in the dialog boxes.
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Annex 1: Customized Marker Component

Introduction

This exercise will show you how to create a marker model that calibrates the base, in addition to the chamfer.

The existing models are stored in the TopSolid Electrode library. The simplest thing is to copy one of the models,

paste it into a user library, rename it, and then make the changes.

Copying the model

Open the TopSolid Electrode library.
From the Markers folder, select the Chamfer family document and generic document.

& 2" Chamfer
w- & I Chamfer

° % Copy the two documents.
e Open the User Electrode library (created in a previous exercise).
e Create a new folder and rename it Markers.

o L= pastethe previously copied documents into the new folder.
e Rename the documents Chamfer + Calibration.

TopSolid
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Annex 1: Customized Marker Component

Modification

Open the part document Chamfer.

Right-click on the chamfer sketch and create a new -

/7

sketch.

TopSolid'Electrode

e Createa ] rectangle using the BaseLength and BaseWidth parameters as shown below.

From the 2D Sketch tab's drop-down menu, select the Operations >

: 5 (FirstDistance)

=40 (BaselLength)=

.

36=847° (E "(c
25 (X) 3N

|
|
j
1
|
|
|
|

" 3B.87° (A)

----- - — = —-—E- (Bag@Hesh -—-—-l-—-—-—-—-—-—
10 (BaseHeight)

econdDistance)

=30 (BaseWidth)=

|
i
i
i
i
i
i
i
!
|

loops mode and project the chamfer shape.

\)}61’;

?

=

=

Profiles or loops:

! f (FirstDistance)—=

<& & o

P

e

Sketch 2:Profile(d)

60

Clickon

5 (Second

Profiles or

Distance)

- . .
to confirm the operation.
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TopSolid'Electrode Annex 1: Customized Marker Component

e From the 2D Sketch tab's drop-down menu, select the Operations > rlg) Boolean command in I\hu/' Subtraction
mode and create a Boolean operation based on the two previously created profiles by selecting the rectangle
as the profile to be modified and the triangle as the tool section.

‘-L 1

vxE?

DB

Profile or section to modify:

“Sketch TProfile(11) v|| B

Tool sections:

Sketch 1:Profile{18)

e Clickon V; to confirm the operation.

° (’ Extrude the contour by checking the Parallelize box and creating two Ch and Cw parameters on the fly for
the calibration height and width.

[ = |Sketch 1 ME: |

Direction:
‘ Sketch 1 vl |
Limit:

| Length ~ |

|Ch=zmm |

[] Center
[] Draft:

2 8 A A a4

&

G" Parallelize
Type:
CCEE

Thickness:
| Cw=2mm |

[] Rounded joints

e Clickon " to confirm the operation.

° O Unite the new shape with the chamfer shape. Make sure you select the chamfer shape as the shape to
modify.

° ¥ save the document.
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Open the family document.

From the Entities tree, open the Generics folder and @ drag the Ch and Cw parameters to the Drivers folder.
Modify the descriptions as shown below.

B Drivers (9)

----- £ Optional Drivers (0)

----- M, FirstDistance (First Distance)

----- Si SecondDistance (Second Distance)
----- 2, BaseHeight (Base Height)

----- 2, Baselength (Base Length)

----- B, BaseWidth (Base Width)

ﬁﬁ; Corner Type (Corner Type)

----- 9\ Ch (Calibration Height)

----- My, Cw (Calibration Width)

B Save the document.

-
2 Check the documents into the vault.

Testing the component

e Open the electrodes document named Core Block.

° % Edit the orientation marker of the first electrode.
o Select the Chamfer + Calibration template and adjust the following settings.

WK ?

Orientation Marker O...

Electrode to mark:
|Electrode 1 <131> ”

Frame
Pesitioning frame:

[ 2ase <195 1 | @ |

Angle of rotation along Z...
o

Template document:

rChamer+ Calibration v|

Code:

Drrivers

First Distance:

Smim

Second Distance:
Smim

Comer Type:

A+ Y

Calibration Height:

2mm

Calibration Width:
2mm

e Clickon Q'? to confirm the operation.
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Annex 2: Creating a Customized Mandrel

Parasolid import

Annex 2: Creating a Customized Mandrel

e From the TopSolid'Electrode Training Project tree, right-click on the file named electrode_holder and select the

g Convert Document command.

Parasclid Import

Translator name:

File name:

electrode_holder.sx_t

General || Simplification and sewing ” Templates |

Document type for shapes:

Document type for assemblies:

Translate attributes

e Clickon ‘? to confirm the operation.

Providing the Mandrel function

il
e From the Tools tab, select the Functions >%‘ Provide Function command.

e Select the Mandrel function.

e Clickon ‘? to confirm the operation.

en

e For the mandrel frame, click on the

vX3?

g Frame on Plane

OXY plane:
"_?jflelectrode_homer_ VI & I

Origin
(® Projected point

(O Intersection axis

iICenter:electrode_h v] CH] ‘

X direction:

I’Z!l-electrode_holder, v| g8 |

e Clickon \f to confirm the operation.

TopSolid

icon and create the - frame on plane constrain as shown below.
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TopSolid'Electrode

e For the base frame, click on the & icon and create the T<>frame on plane constrain as shown below.

vXR?

@ Frame on Plane

OXY plane:

| -electrode_holder - | &
Origin
(® Projected point

(O Intersection axis

Center:electrode_h | g

X direction:

A Frame X Axis v | &

You should obtain the following result.

v X ?

i Publishings \

Mandrel Frame

[}' ] Frame 1 (electrode_holder) | &k
Base Frame
/" |Frame 2 (electrode_holder) | b

o Clickon ¥ to confirm the operation.

° B Save the document.
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Annex 3: Creating a vector plunge electrode

Annex 3: Creating a vector plunge electrode

e Open the electrodes document named P1.Cavity block.

Creating the electrode

e Create the shell for the injection electrode.
o Create the eroding shape as shown below by making sure that the Z axis of frame 1 is selected as the direction.
Check the Third extension option and select a plane as the limit.

Note: To select the direction, you can click directly on the shell in the graphics area.

vXER?

) A

Shell:

”SheIM v| & ‘
Direction:

|}'|Frame1:ZAxis v| 1 ‘
Limit:

Length ~
Trmm

v i

Follow draft

6 Third extension

Limit:

Plane ~
Plane 1 \/| ] |

Direction: - Cr.eation

|}'|AbsoluteZAxi; | = Midplanc..
. Offset Plane...

@ & Pivoted Plane...
i Plane by 3 Points...

I Plane by Axis...

’ g ~+ Plane by Point and Mormal...
[J) Plane on Profile...
<8 Plane..

&2 Basify
2 @ Analyze...

4

The third extension allows you to create the base along the Z axis of the block.

TopSolid

v ¥ ?

e Offset Plane

Reference plane:

A||Shape To Erode 11« | db

Offset distance:

dmm

[] Reverse
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Annex 3: Creating a vector plunge electrode

e (Create the electrode as shown below.

v X &a?
6 Electrode

MName:

|Electrod eb |

Eroding shapes:
| Eroding Shape 4 - Theoretical |

[ Hide

Qrigin frame:
|‘Frama(5hapesToBum Set 1) v| LE] |
Centered

X position:
|-39.839524mm |

Y position:
|-20,556435mm |

Definition

A

X Direction:

|‘ Frame (Shapes To Burn Set 1:X ~ | Lil |

Xlength:
|14mm |

Y length:
|14mm |

Z length:
|15mm |

| Default values... |

TopSolid'Electrode

Note: To create a connection radius, you simply have to edit the part in-place, delete the unnecessary faces and

select the Fillet command.

Creating the start position

e Selectthe "" Repetition command and create a linear pattern by selecting the injection cone as the direction.

v ?

Type:

Directicn

@ Linear Pattern

||E|ectrode<319 v| @ ‘

(®) Total distance
() Spacing distance

Total count:

|z

Alternated numbering

e Clickon \ﬁ to confirm the pattern and the repetition.

° B Save the document.
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Creating the drafting document

[
e Selectthe Electrodes Draft command.

Annex 3: Creating a vector plunge electrode

' T | @ | l

| m o Q | @ | >
NAME ELECTRODES NAME P1EAVITYBLOCK-?
1 A-A B
= 7@ 4
o, 3
=]
] - —
w
o 3
PART NUMBER: - MATERIAL -
I
Flecmoges
x=1833g L
¥ =25
7= 7ei5 | |
=00 [—1 i
& -— I ==FbE=-—-—Lt- 41 2
— PART NUMBER. - |
Pecition I X =38, 8305 2knm | ¥ =20 556485mm | Z= 2275781mm | C= 0
Positions Pezifion2: X =-LE:3361 6mm | T =20 5364E7mm | I = F5L5eamm | C= 07
Bap wlues Rough = 0,8mm, Semi-finsh =0,3mm, Finizh=0,1mm Gaps Shack Ouzniity -| Author ADMIN 23
—— R 0.8 x Process [ o=re /142020
Stock Dimensions
[ ¥ Material - sd | Rev | Folio
Bzszheight 15mm EE— -
= F 010 z Base height 1 zs | oa [ |1
Material N
e tame TogSalid Projact TopSolid Elechrods Training
Part Number TOHSDIId 7, i duboissauvage Comments: -
Name Elecirodes 91055 Evry Cedex
T I I I Iv T T T T T T T T T | B A

kH G T

To avoid overloading the view, you can create exceptions on the views and apply them to certain parts.
You can change the color of the lines, to make a part unbreakable, etc.

A
e Right-click on the sectional view and select the 5% Exception command.

e Create a new style.

E_-;:_ Exception O b4
Source Style
~CW P1.Cavity block-V2 <143 Mormal ~
[ Electrodes <318> Normal ~
%) M El=ctrodet <337> Normal v |
i

Creation
Exception Style..

v % ?

TopSolid
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e Check the Visible lines box.
e Select the type of line and the color as shown below.

Marme:

Visible

Visible lines

Visible
[ Half tone

[] Hidden lines
Hidden
<unspecified> <unspecified> A

Half tone

. # . .
e Clickon ¥ to confirm the operation.

e Toremove the hatchings on the starting electrode, right-click on the starting electrode and edit the hatchings.

e For the type, select Transparent as shown below.

Omm

Color:

<unspecified>» < W

Layer:

v|-4]=
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You should obtain the following result.

[=] (=] m | I
HAME P1L.CANITY BLODK-AT
l__ 4
o 3
Iy
EEcrooes | |
4833 -
TS ©
Y [ = =]
= T 1 2
| \.
PART HUM BER: - —
GEpz Sk DBt By - | Ashor ADMIN
A3
R (1] x - Froe= - | Duie 03/m1/2000
IF nx L - Hewril - -ﬂ _@ d Rev Follo
F (3] z - |Baszhege 15 I E | A 1 |1
TopColid Frojeck ToptolifEecirodeT mining
TDESD#C! 7, ruedu bolz zauwvege onnents: -
S1068 Evry Degm
1 I 1 I I 1 1 I I I B A
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Annex 4: Machining an electrode

Machining an electrode

TopSolid'Electrode

e Right-click on the electrodes document to be machined and select the FE Machining command.
e Select the desired machine model.
e Select the gap to be applied to the electrode.

Note: These gaps correspond to the theoretical gaps that were selected when designing the electrode.

Creation of Machinable Part

o Stock

<)
%

Block Cylinder No stock Offset

W

Exact MachineW...

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

Electrode gaps
Mame Value
“ Reugh 0,8mm
(| Semi-finish 0,3mm
() |Finish 0, 1mm

(O | User defined

v ?

Note: The electrode gap is applied directly to the tool path.
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Machining and positioning origins

Annex 4: Machining an electrode

Note: If you want the machining positioning frame and the machining frame defined in the electrodes document
to be taken into account, in the machining document, you simply have to adjust the options as shown below.

i optons ffiemm

-l General
[j--f’_‘ Colors
(-89 Display
[#~= Printing
~XP" Analysis
% Rendering
& Assembly
T | Bom
£l CAM Options *
.l Attributes
/34 Cutting Conditions
.52 Hole analysis
-0 3 Machining Cloud
- Tools
-/ User parameters
-} Dialog configurations
.3 Display Options
- Link movements
-a Machines
- it= Method

L NC Operations Manager
.4, Origins

ol Part settings
- Post-processors
-4~ Side Milling
=5 Simulation
j___cl Verify External
% WCS Options
oy Drafting

;" Family

=14 PDM

- r* References
55 Piping

3.—-'—:-'| Predefined Values
. #% Search

I Shape

- # Sketch

[#--22- Split Blocks
(- Translators

Il

~ | - Behavior
Select the origin to preferably use if one is defined in part setup document:
Defined in part decument
Set default origin positions:
Stock
Visibility

(® Show all erigins

() Show enly active origins

(O) Manage origins visibility manually
Default origin position on block stock
Geometry type supporting origin:
Vertex

[m] X

-~

%

X

Default origin position on cylinder stock

1 0

v X ?

Reset

e Select a machining method to create the electrode or to machine the electrode in the traditional way.

Warning: When finishing, you must keep the value of the offset at 0. The gap is automatically applied. The gap
appears in the NC Operations tree: Rough=0.8 (Rough) (theoretical).

TopSolid

NC Operations

8% = | \Zi 0

EIE’J Program
e Machined Part 1
El i

Reugh = 0,8mm (Rough) (thecrical)

B- '-"* WES1[Drlg|n1 [C:07; A:D7]
: Reughing

H | =

= | -'".“-
88 2: Constant Z
--=mp Machining Stage
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Machining verification

e Check the machining using the ﬁ Start in turbo mode command.

Before launching the comparison command, we will configure this mode.

e From the Entities tree, select the Settings command.

> Slima s 92

Simulation
Simulation options

e ¢ g

Program

Currentdriven point position:

z

Targetdriven point position:

Y
Animation

S EE o | oI

F.” NC Operations |2 Simulation

i

3

»

-2000.000mm
1500.000mm
8§92 000mm

-2000.000mm
1500.000mm

1>

~

e Check the Offset comparison (3D Z-buffer only) box.
e Check the Electrode gap (if applicable) box.

(i) Settings

P

|ﬂ General ”g: Incidents ”d Comparisen H! Z-buffer ”i Animation ”b Display

* Tolerances
Stocks faceting tolerance
0,03mm
Comparison tolerance
0,05mm [y
Offset comparison (3D Z-buffer only)
Custom value
Ormm

Electrode gap (if applicable)

* Legend

»

»

A

1 | e eee—eeeey
-0.2 0,15 0.1 -0.05 0.05 0.1 0,15 0.2

W ¥

o
e Select the ..ﬁ Display comparison command.
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The part should appear in green if it is finished. The comparison takes into account the gap, as indicated in the color
legends below.

[ ] CI L1 ] ) e N (o 0,8mm)
-0¢4™-0.3 -0.2 -01 01 02 03 04

We performed a roughing electrode operation. To perform a finishing electrode, you simply have to follow the
procedure below.

Machining the finishing electrode
e Copy and paste the rough electrode machining document and rename it Finishing.
e Open the electrode finishing document.

Q4
e From the NC Operations tree, right-click on Machined Part 1 and select the Others > “<5 Edit Machined Part
command.

NC Operations

® f gl =B =

Ll [ | Start Page | W Core Block | ' P1.Cavity block-

U

B;ﬂ Programi
¥ Machined Part 1 Rouah = 0 8rm (Rouahl (theoricall
B e Operations Management

Br% WES [

suonelady

Simulate

Verify
Generate IS0...

Editing

B4 &, jin

Optimization
Geometry
Link movements
Methods
Analysis
Repetition
59 cut Cirl+X

* v v v v v ¥

Copy Ctrl+C
P.. Insert Before
Machined Part 1

w5 Show Machined Part Setup Document
4., Edit NC Part Positioning
% Hide Finish
¥ Hide Stock

[, Make NC part selectable

° B Save the document.

Select the finishing gap.

Others 3

Tool

ot

Reload all cutting conditions

Cad 2

[ 5

Extract Machined Part Stock
Edit Machined Part
Replace Machined Part

s

": Edit Machined Part

o9 Stock

i 0 :,:
ﬁ g N

Exact MachineW...

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

Electrode gaps
MName WValue
() |Rough 0,8mm
(| Semi-finish 0,3mm

nlesh 0,1mm

() User defined

W ¥ ?

~h
Restart the machining sequence using the %= Refresh command.
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Annex 5: Electrode Drafting Template TopSolid'Electrode

Annex 5: Electrode Drafting Template
Creating the drafting document

e Right-click on the TopSolid'Electrode Training project name and create a D drafting.

e Select Blank Template and click on 4 to confirm the operation.

e Rename the drafting document Electrode - End positions.

ol

e Right-click in the drawing, select the -—5 Format command and select the A3 ISO Landscape format.

° @ Drag the Core Block electrodes document into the graphics area.
e Adjust the following settings.

Source document:

T CoreBlock v

() Assembly
(®) Electrodes

Representation:
Detailed Representation ~

[ Shapes To Erode
[[] Check all electrodes

Mame Theoretical positions  Control points  Mandrels ™
Electrode 1
Electrode 2
Electrode 3

cecroces CHNNN O | O

Electrode 5

gjorgitgn

Electrode & v

. - . .
e Clickon ¥ to confirm the operation.
e Position the views as shown below.

' o o @ » ‘
== o e =0
= -l 3
L] o T o
o ee——a ] s
ol
(o] o -
: RN = 2 -
A 5 T r"\f'r — T A A
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TopSolid'Electrode Annex 5: Electrode Drafting Template

e From the Project tree, drag the electrode 4 into the graphics area, select Electrode Camera, check the
Associative box and place the view outside of the drawing.

W X ? —
i
Set: 'ﬂﬁ
B ———— ‘ | 4 s o - > X
lSet1 {Electrode 4) V‘ o I
Orientation
Associative ‘ (]
Electrode Camera v i . °© B
o
Style:
Neormal v g o
4 N |
k 5 /T ‘\* T T x ‘
. W’ . .
e Clickon to confirm the operation.
e Place the auxiliary view as shown below in order to produce a perspective view.
4 . | o ( . > A |
= 4
ol
o
o EI
b o a
o o]
. 5D - . :
=
b O e
o o
o O o
00 |
El nes B2
[N 2
= 1
k D I I I I '+T I I | — — A ‘

. # . .
e Clickon ¥ to confirmthe operation.
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Annex 5: Electrode Drafting Template

Layout sketch

5]

TopSolid'Electrode

Note: The =5/ Layout sketch command allows you to create different rectangles which will be used to position the

r

h]

views which will be attached to them. Each view will be placed in a rectangle when using the * % Optimize View
Layout command.

e Confirm the layout sketch by clicking on the ‘& View Layout Sketch button.

]
From the View tab, select the -7 Layout Sketch command.
Set the dimensions for the profiles as shown below.

l - 50 - - 100 -
20
. | ]
[} L} [}
- = ]D
= 180 ~
Y 150 (150) as0) |
N ¥ ¥ ¥ 2
20~ 20~
. D I I I I ‘ I I I I * I ‘ I ‘

Select the j Optimize View Layout command.

View origins

76

Right-click on the main view and 0 edit the projection.

Click on the i Advanced Options icon. In the 3D reference point field, select the Manual option and select

Absolute Origin Point from the drop-down list.
3D reference point
() Automatic
(@) Manual

Absolute Origin Point ~

-
Clickon ¥ to confirm the operation.

e

Right-click on the main view and select the

Edit Detailing command.

TopSolid
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e Select the A Symbol command, select the Origin model and place the view's absolute frame.

e Confirm the view detailing by clicking on the button.
e Repeat the procedure on the left view.

¥ o0 7

(D=

Model:

‘ & Origin V|

Key point:

‘Center w |

[~ Fix orientation
(@) Paper size
() Model =ize

| Drivers |

Diameter:

Smm

Annex 5: Electrode Drafting Template
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1
b
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Annex 5: Electrode Drafting Template TopSolid'Electrode
Electrode note and table

e
e From the Electrode tab, select the @ Automatic Electrode Note command.

e Select the main view and click on Q'? to confirm the operation.

Electrode 4| Electrode & Electrode &
X=-331 X=122 X =65
Y =68 Y=68 Y =68
Z=245 =25 7=245
=0 =0 C=0
| /
/
F
L — O

Flectrode & Flectrode & Fledrode &
X=-323 %=13 X= 658
=68 =68 Y= 68
7=25 7= 25 1= %5
=180 C=180 C=18

o=
e Select the Electrodes Table command. Click on a first point, and then click on a second point to position
the table.

v X ?
Set:
“Main Set (Core Block) v ”

First point or segment:

“ Border:Vertex(9) v | L ‘

Second point:

_ I| Border:Vertex(12) v I db I 1

e Clickon # to confirm the operation.

e Right-click on the first column and select the L Insert Right Column command.

Electrodes Table 1

Insert Left Column
Insert Right Column

Border Types...

Background Color...
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e Double-click on the bottom left cell.

e C(Click onthe o icon to access the properties.

e Open the Standard > Root > General categories and select the Name property.

r

e Clickon ® 4

TopSolid

?

Type:
Property

Properties:

@*

[ Fermula:
Text

Mumerical

Text:

Angle:

-

Style:

Centered wv | gp

Property O X
Property:
- Standard A
=- Root

-- Dimension
- Document

General
Author

b P 6T 220000007

Manufacturer Part Number

Medification Date

eeds Refreshing

art Count

i Part Number b4

Format

MNumber of decimals:
Unit:
Preview:

Omit unit symbol

on)

W ¥

to confirm the operation.

Annex 5: Electrode Drafting Template
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Annex 5: Electrode Drafting Template

e From the Electrode category, insert the Gap values property in the second column.

Property O X
Property:
= Standard -
= Root

- Dimension
Document

[+ Drafting

= Electrode

i Base diameter
Base dimensions

VL S VYV

- Eleccrode
i End positions

i Position index

i Theoretical gap

‘. Theoretical positicn count

X coordinate

Y coordinate

i I coordinate

- General

[+ Machining v

Format

Number of decimals:
Unit:
Preview:

Omit unit symbol

v ¥ ?

e Clickon ™ 4 to confirm the operation.
e Insert the Base dimensions property in the third column.

Property O

Property:

=- Sta

ndard
Root
--Dimension
- Document

[+ Drafting
- Electrode
i . Base diameter

Base dimensions
i Base height

e Insert the End positions property in the last column.

p

Property

roperty:

B

=- Standard
= Root

- Dimension

- Document

- Drafting

- Electrode

- Base diameter
- Base dimensions
.- Base height
- Base length

- Base width

- C Angle

- Electrode

- Gap values

e Adjust the size of the columns for better readability.

e Confirm the electrode table by clicking on the ‘& Electrodes Table 1 button.
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Breaking the link

Annex 5: Electrode Drafting Template

AN
e To break the link with the Electrodes document, right-click on the first view and select the =% Edit Set

command.

e Inthe Source Document field, select Unspecified.
e Repeat the procedure for the view with the single electrode.

g)x?

| Set (Main Set (Core Block))

Source document:

W Core Block

w Core Block
<unspecified>

[+ Shapes To Erode

] Check all electrodes

Mame

Electrode 2
Electrode 3
Electrode 4
Electrode 5

oo Oon

Theoretical positions

. # . .
e Clickon ¥ to confirm the operation.

° B Save the document.

L4 4
e Copy and paste the drafting document into u My Templates or “ Company Templates.

Note: The drafting template must be used with the UT, Electrodes Draft command.
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81



TopSolid'Electrode

TopSolid



&

TopSolid'Electrode

Individual Course Evaluation Form

(To be completed and returned to the training instructor at the end of the course)

TopSolid'Electrode 7

Name
Company

Date(s) from to

Individual Course Evaluation Form

By completing this individual evaluation form, you are helping to improve the quality and usefulness of the training provided in the future. Please complete it

carefully.

Number of people during the course:

[ GENERAL ASSESSMENT |
Overall, this course has been:

What grade would you assign?

[ LOGISTIC |
Orientation (quality, organization, user-friendliness, etc.)
Physical setup (room, materials, etc.)

[ TRAINING |
Instructor's teaching method

Group relationship (participation, sharing of experiences)
Quality and clarity of educational materials (documentation)
Balance between Theory and Practice

Consistent presentations with what has been announced
Training Content

| DURATION |
Does the overall duration of the course seem appropriate?
If no, was it?

[ PACE |
Does the overall pace of the course seem appropriate?
If no, was it?

| USE OF ACQUIRED KNOWLEDGE IN THIS TRAINING |

Have you found this training to be useful in your work?

Do you think you can put the acquired knowledge into use quickly?
Do you believe that you have achieved your objectives

upon completion of this course?

Comments and suggestions:

TopSolid

Onsite at your company? YES O NO O

Poor Average Good Excellent
O O O O
01 2 345 6 7 8 9 10
Poor Average Good Excellent
O O O O
O O O O
Poor Average Good Excellent
O O O O
O O O O
O O O O
O O O O
O O O O
O O O O
No Somewhat no Somewhat yes Yes
O O O O
Tooshort O Toolong O
No Somewhat no Somewhat yes Yes
O O O O
Tooslow O Toofast O
No Somewhat no Somewhat yes Yes
O O O O
O O O O
O O O O
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