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Introduction

Create complex conformal cooling channels

The system supports mixed/hybrid manufacturing environments with subtractive and
additive solutions. A mix of both traditional and conformal cooling capabilities enables

efficient design, resulting in shorter injection cycle time and better parts quality due to
reduced warpage.

Data required for the exercise:

+» Conformal cooling - Start.elt.
+» Cooling Map.elt.

Left mouse button name is "Click"
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Middle mouse button name is "Exit"
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Right mouse button name is "Right Click"
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Part 1 Create Conformal Cooling

1. Load Conformal cooling - Start.elt.

2. Invoke the Conformal Cooling function.

old [}5 Tools  Analysis Cataleog Windo

Auto Conformal ini Analyze
Conform... “Cooling.. Offset  Conform...

mooj|

Cooling
Distance Map

Notice the set of parameters that define the cooling channel.

Current Point(s) Parameters

Jn Area 13.352

e [ 2

(") spline
(®) Line with Corner Radius

Corner Radius 3. E

Mesh Offset Off

Pitch = 10 /%]

‘ Twist — By Selection =
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3. Set the Mesh Offset to‘On’, in order to use a mesh offset of faces and to select

points on it.

Twist — By Selection = || Pitch = 105

4. Select the face icon and then select the top faces of the rib as indicated by the arrow

in the picture below and exit.

The Mesh Offset is a toggle option Mesh Offset Off / Mesh Offset On that enables
you to use a mesh offset of faces and to select points on it.
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5. Set the Offset to 6, and select points along the rib. The parameters are relevant for
the selected current point and not to the ‘next’ selected point, as in the previous
version. In this way we can see the current point result and make changes if needed.

Current Point(s) Parameters
Jl [ =+ _H
L we [y
B E E

R

a® Area | 13.352| %

e [ H

() spline
(®) Line with Corner Radius

Comer Radius 3. E

& | Mesh Offset On | [Offset = 6.0000 2] | ide Part|

‘T\mst— By Selection = | | Pitch = 105‘

N
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6. Skip the gap between the two parts of the rib.

Current Point(s) Parameters

@ A

<
.| =m B
8 c

R

an Area

e

() spline
(®) Line with Corner Radius

Corner Radius 3. E

ESS
EmE

13.352|

EH Mesh Offset On & Offset = 6mE|||HidePart|

)Twist— By Selection | | Pitch = mE”

Conformal Cooling
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7. Select OK.

| Feature Guide

E‘ Conformal Cooling Dezigh

o
o=
B - (D A
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8. Edit the cooling to change the start and end points of the entry and exit points. First
select the end point for the ‘Exit’ as indicated by the arrow in the picture below:

Current Point(s) Parameters

©r 5
©s [l

C

&
R -
&
=

a»  Area 13.352

e [

() spline
(®) Line with Corner Radius

Corner Radius 3 E

Mesh Offset Off

Pitch = 10/ ]|

| Twist — By Selection =

9. Drag the point to the desired location
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10. Notice that in order to remove, reselect or twist between start/end points, simply
right-click the point and select the required option. Do not select any option.

Remove Point(s)
Reselect Point
Start\End Twist

We would now like to add a start point; however, if we select a point on the screen,
it will change the end point.

11. In order to select another start point, simply switch the direction of the cooling
channel, by pressing the ‘Start’ SP (screen parameter).
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12. Now the start point became the end point and you can add another point to the exit.

4
g

13. Select another point for the exit as indicated by the arrow in the pictures below:
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14. Select OK.
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Part 2 Overhang Analysis
We will now practice the overhang analysis to ensure no internal areas within the cooling
channels will fail during printing.

An overhang is any part of a structure that has no direct support under it.

1. Edit the cooling feature in the tree. Enter the first optional step.

@ Conformal Cooling Deszsign

;

E b
CLE:
(]

- JRNEV L ATI|

Overhang Angle is the angle that defines the degree of overhang after which some
support structure should be added. Defaults are defined by the overhang angle of
the selected printer if it exists, or 45° if the printer default is not available.

Minimum Width is the minimum allowed width with no support.

2. Accept the default parameters and start the analysis.

i Owverhang Angle = 45 »-3 |

| Minimum Width = 20000 %

Start Analysis
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Notice the detected overhang areas, they are displayed in YELLOW.

Owerhang Angle = 45 E

Minimum Width = 2.0000 |

Start Analysis
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3. As we cannot apply supports within cooling channels, enter the first required step to
fix these areas.

| Feature Guide
E‘ Conformal Cooling Design

@ =¥
B V%

Resguired

Oyprtioine

4. Use the Hide/Show Overhang button to hide/show the ‘Overhang areas’.

Mesh Offset Off

Mo Twist -
e —

Hide Overhang

Mesh Offset Off

Mo Twist -
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5. ltis possible to edit multiple points. Select all the points as indicated in the picture
below (By Box):

Current Point(s) Parameters

s<l | ©4 B
A e (i
Paat : :

R

-

-

-

a» Area 13.352 [—

e [

() 5pline
(®) Line with Corner Radius

Corner Radius 3. E

Mesh Offset OFff

Mo Twist -

Hide Overhang

——
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6. Apply a smaller size to the channel. Set the B size to 2.5.

Current Point(s) Parameters

sl | =+ [_H

Y o & D
Pass : :

R

ag» Area | 13.352

we

() 5pline
(®) Line with Corner Radius

Corner Radius 3 E

Mesh Offset Off

Mo Twist -

Hide Overhang

7. Enter the first optional step and run the analysis again. This time no
‘overhang areas’ were detected.

| Feature Guide

@' Conformal Coaoling Design

(@= >

B v %

Reaguired

e
P

‘ Overhang Angle = 45 E|

Minimum Width = 2.0000 [3]|

= =
(| Start Analysis|| )
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Part 3 Distance Analysis

Perform a distance analysis and optimization to identify areas where the channels may be
too close to, or too far from, the walls of the insert and adjust them automatically.

1. Enter the second optional step. Accept the default Optimal Distance which is
currently defined as 4 mm.
2. Start the Distance Analysis.

EI Conformal Cooling Dezsign
Optimal Distance = 4.0000 3|
] —
} ( Start Distance Analysis f}
! ;
';?;L @ Iy S Start Distance Optimization

Distance Analysis and Optimization

& |

3. As expected, the optimal distance is not kept where the gap exists. (The more we
enlarge the Optimal Distance value, more problematic areas will be detected).

Optimal Distance = 4.0000 3|

Start Distance Analysis

Start Distance Optimization
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4. Enter the first step.

E‘ Confarmal Caaling Desigh

i(@
lle= >

Ga~ v %
5. Pick the curve as indicated by the arrow in the picture below and drag it below the
gap.
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6. Drag the two points next to the gap sideways to get a better result.

B TN it S T T I T

Note that you may change the orientation of each point section.
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7. Click any point.

Current Point(s) Parameters

p @ A 4—5
@ .| = 8 2.55
a;[ [ H

. B
s (1w ]

]

8. Click the blue point on the blue section and rotate the section by moving the point
to the left and right.

Current Point{s) Parameters

5[ = B
CIEE

[ |-
R | I

a» Aea | 9.817 | %

I
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9. You may remove points closer to the gap to get a better result.

Reselect Point
StarthEnd Twist
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10. The channel should look like in the picture below:

11. Run the Distance Analysis again. If there are the red areas, enter the first stage to fix
the points.

Optimal Distance = 4.0000 |

Start Distance Analysis

Start Distance Optimization
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12. For example, drag the point further down and run the analysis once more until no
red areas are detected.

Current Point(s) Parameters

- A
o B
C
R
A
Angle E
() Spline
(@) Line with Corner Radius
Corner Radius 3 E
Mesh Offset OFf
Mo Twist -
o S

| Optimal Distance = 4.0000 /|

Start Distance Analysis

| Start Distance Optimization |
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Part 4 Spline Channel

1. Re-enter the first stage to edit the shape of the channel. The current channel looks a
bit “broken”.

2. One way to fix it is by changing the corner radius of the curve; another way is by
turning the curve into a spline. Select all points.
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3. Select the Spline option in the dialog.

Current Point({s) Parameters

s B
@ winc

() Line with Corner Radius

Corner Radius 3.

Notice the problematic result.

Current Point{s) Parameters

@?. o A 5. B
.| = B 2.5 E
=~ c [E

B

ap Area | 9.817 =
Angle a. E

Spline
() Line with Corner Radius

Corner Radius 3. .

Mesh Offset Off
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5. Unselect all points and select only the point that causes the problematic result.

(CLER N

6. Change the selected point to create lines with a corner radius.
(CZES N

Current Point(s) Parameters
() Spline

ine with Corner Radius

Corner Radius 3. E

Mesh Offset Off

Mo Twist -
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7. Setthe Corner radius to 5 and preview the result.

=

Current Point(s) Parameters
() Spline

(@) Line with Corner Radius

Corner Radius GTE

E‘ Conformal Cooling Design

o

oé’ibf
B v<a

8. Notice the problematic area (red curve) and also the exaggerated shape indicated by

prheoma:

the arrow.
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9. Enter the first stage, select the points of the problematic area and toggle the Spline
option to Line with Corner Radius. Corner Radius = 3.

Current Point(s) Parameters
() Spline
ine with Corner Radius

Corner Radius ®_E
Mesh Offset Off

Mo Twist -
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11. Fix the points if needed, using the same method as before.

Current Point(s) Parameters
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Part 5 Twist

Add a section swirl in areas that will enhance turbulence and cooling efficiency.

1. Re-enter the first stage select the drop down menu next to the Twist — By Selection
option and select Twist — Entire Curve.

Current Point(s) Parameters

an Area :
Angle E

(7 Spline

(7 Line with Corner Radius

Corner Radius

Mesh Offset Off

Bio TwietC =3
Twist — By Selection

@ Mo Twist

Current Point(s) Parameters

Jn Area
Angle E

() Spline

(7) Line with Corner Radius

Corner Radius

Mesh Offset Off

| [ Pitch=10/2]]

2. Accept the default pitch, and Preview the result.
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3. Twisting the Entire Curve marks the entire curve as twisted. The preview of the
twisted area of the curve is marked in CYAN.

Current Point{s) Parameters

» wea (507
Angle E

(7 5pline
() Line with Corner Radius

Corner Radius

Mesh Offset Off

Twist — Entire Curve -

-

4. Set the Twist option to Twist — By Selection.

Mesh Offset Off

L ——

-
Twist - By Selection %) | Pitch = 10 %]

F

Twist by Selection allows you to right click any point and define it as the start/end point
of the twist. The twist will start from that point until it reaches another point that is
marked as ON, and then will stop. This takes into account the direction of the curve, and
if the direction is changed — so does the behavior. While in preview mode, the twisted
section is colored CYAN.
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5. Right-click the point indicated by the arrow in the picture below and select the
option Start/End Twist: This is the start point of the twist.

1 Remove Point(s)

Reselect Point
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7. The direction affects the behavior of the curves. The other curves will be twisted.

8. Right-click the point indicated by the arrow in the picture below and select it to be
the end point of the twist.
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FRemove Point(s)

Reselect Point

Mesh Offset Off

Twist — By Selection -
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9. Right-click another point on the channel and select Start/End Twist to start another
chain of twisted curves.

Remuowve Paint(s)

Rezelect Point
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10. To change the end point of the second chain, simply right-click another point and
select it as the end point of the Twist.

Remove Point(s)

Reselect Point

11. Set the Pitch to 20.

Current Point(s) Parameters

p @ A 5—5
% .| o B 2.5 E
B c [

R [
an Area :
Angle E

() Spline
() Line with Corner Radius

Corner Radius 2

Mesh Offset Off

Twist — By Selection = H Pitch = 20 é}
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12. Select OK.
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Part 6 Automatic Conformal Cooling

Automatically create conformal cooling curves by analyzing the part's geometry.

1. From the Mold Design menu, select Automatic Conformal Cooling.

—
L=y Tools  Analysis  Cataleg  Window Conformal cooli

Conformal Machining  Analyze
Cooling... Offset  Conform...

_ Automated Conformal Cooling curve
Cooling

Distance My Automatically create a spine curve for conformal cooling
“—

2. Toggle the option Do not Expand to Expand to Same Color Faces. The Expand to
Same Color Faces enables the selection of faces to be expanded to those of the
same color as the first selected face.

....................................... Expand to Same Color Faces!

3. Select the face as indicated by the arrow in the picture below:

Fxpand to Same Color Faces§|¢
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4. All the faces of the insert were selected. Exit.

!EExpand to Same Color Facesé!

5. Enter the first optional stage. In this stage, you may select additional closed

object(s), such as cooling channels (even if they were not yet cut with the part), to
make sure that the created cooling curve circuit stays further away from them.

| Feature Guide

@ Auta Conformal Cooling

& E

Optional | Reguired

D
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6. Select the cooling object as indicated by the arrow in the picture below:
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7. Enter the second required step to set the cooling parameters.

@ Auto Conformal Cooling
@

e
=

Byr W ¥ xl

Regusired

Optiona

The following parameters are displayed:

Cooling Diameter enables to pre-set the required diameter of the cooling channels
that are to be created using the Conformal Cooling Design function (the bounding
circle of the section). The last entered value is remembered.

Default =5 mm (0.2 inch). Minimum = 0.1 mm. Maximum = 100 mm.

Safety Distance enables to pre-set the required safety distance from walls.

Min. Dist. Between Cooling enables to pre-set the minimum required distance from
other cooling lines.

Cooling Diameter = 5.0000 =
Safety Distance = 4.0000 =

-

Min. Distance Between Cocling Channels = 80000 (=

Notice that the required distance between the automatic created cooling and the
previously created cooling (Min. Dist. Between Cooling), is double the size of the
required distance from the wall (Safety Distance). We need to define a greater value
for the distance as the erosion we are going to have is doubled from both sides.
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8. Press the Preview button.

@ Auto Confarmal Cooling

a/a

£

-2

S

Regusired

Oypticna

<
A
-

%
%
o
=
E

Notice the instructions in the Prompt/Status Bar, displayed at the bottom of the
system window:

Set cooling parameters and pick In/Cut points if needed,

You are requested to pick two points for the cooling circuit which will be labeled as
Origin and Destination; these are the in and out points respectively, for the cooling
circuit.
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9. Pick the “in” point as indicated by the arrow in the picture below:

10. Pick the “out” point as indicated by the arrow in the picture below:

Channels = 8.0000 %]
o |
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11. Preview the result :

B

12. Select OK.

), 3DXpert”

13. To create the cooling object from the automatically created channel, enter the

Conformal Cooling Design function from the menu.

Auto
Caonform...

Tl

|

Cooling
Distance Map

Analyze
Cffset  Conform...

Conformal Cooling

Conformal Cooling Design

Conformal Cooling Design

46
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14. Select the channel previously created automatically.

Current Point(s) Parameters

() spline
(@) Line with Corner Radius

Corner Radius 3 E

Mesh Offset Off

| Twist — By Selection -

Pitch = 20 /2],

| Hide Previous Spine Points ‘

The sections of the object are displayed and may be manipulated as required.

Current Point(s) Parameters
" A 5.
=( e
% .| = B 2.5
8 e [

Angle 0. E

@) Spline
(7 Line with Corner Radius

Corner Radius I .
Mesh Offset Off

| Twist — By Selection ~

Pitch = 20|+

| Hide Previous Spine Points |
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15. Enter the 3 optional step to control the slope direction of the curve at the start and
end points.

E‘ Confarmal Coaling Design
& &\

Ba m v %l

16. You may change the direction of the slopes by clicking the end points and selecting a
different direction, however do not change the default direction of the slopes.

Optiona
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17. Enter the overhang analysis, and click to start the analysis.

| Feature Guide
E‘ Conformal Cooling Desigh

j @
(@)= »

s m V% Xl

Optiona

| Overhang Angle = 45 E‘

Minimum Width = 2.0000 ||

L .
(| Start Analysis
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18. If any area is detected, fix it as previously explained in the exercise.

19. Enter the 2nd optional step to perform a distance analysis. Click the Start Distance
Analysis button. Naturally, there aren’t any detected areas, as we defined the pre-

set distance to avoid them.

E‘ Conformal Coaling Design

(@)

- W X

% Optional | Reguined

Conformal Cooling

Optimal Distance = 4.0000 |

('gt‘;r-t_[}istance Analysis

Start Distance Optimization
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20. Select OK to complete the cooling creation.

Optimal Distance = 4.0000 |-+

Start Distance Analysis |

Start Distance Optimization |
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Part 7 Analyze Distance Between Faces and Cooling Lines

Create a color map of distances between cooling lines and faces.

1. Load the part Cooling Map.elt.
2. Enter ‘Cooling Distance Map’.

:Euld Dﬁla}i

Tools  Analysis Cataleg Window Cooling Mz

Auto

Conformal Machining  Analyze
Cooling... Offset  Conform...

Cooling
mQistance

| b, | e AT

Cooling Distance Map

Analyze distances between cooling channels and part faces
3. Select the cooling channels (in this part they are automatically selected).

At this stage you are requested to pick/unpick the cooling channels to be analyzed.
By default, the system selects all visible cooling lines from the entire assembly,
including conformal cooling (faces are recognized as cooling lines if they were
created with a cooling function, or the Analyze Conformal Cooling Circuit was used
to recognize them). You may add or subtract faces from this selection.

4. Exit to move to the second step.
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5. Select one of the part faces; (usually active faces - faces that touch the plastic) use
the option ‘Expand to Same Color Faces’.

[ ;
| Select Active Faces l

I Expand to Same Color Faces |

6. On the 3 step select ‘Start Analysis”. The analysis produces a color map of
distances between the active faces and the closest cooling line, to assess cooling
efficiency. Tweak the color map by changing color ranges and, if required, export the
results to a 3D PDF report.

Color Ranges

|Norma|Accuracy =

Start Analysis

Publish to PDF
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7. See the result:

Color and ranges can be customized via the Color Ranges tab.

A progress bar is displayed during the analysis. The result is a distance color map on the
selected faces only (not on the cooling channels) of the minimum distance between each
point on the faces and the cooling channels. Move the cursor over the analysis to display a
tooltip showing the relevant distance. All faces that do not participate in the analysis are
displayed as 100% transparent.

You may also create 3D PDF files that include parts and assemblies from Cimatron. When the
Publish to PDF button is pressed, a dialog is displayed giving you additional controls before
the selected entities are exported to PDF.

The Publish to PDF button is available after an analysis is run (Start Analysis) and enables
you to print the results of the analysis.

End of Exercise
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