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Surface Modelling Tutorial

Saving a project file

1. Import the model

1 If you are not already running PowerMILL, double click on the
PowerMILL icon shown below to run the program.

p

o
2 Click File.

3 Click Import Model.

Open Project...

Open Project Read-Only...
Close Project

Save Project

Save Project As...

Save Template Objects...

.Import Model...
Export Model...

Extract Electrode...
Examples...

Print Preview...

Print...

Recent Projects
Recent Models

Delete All

Exit

Ctrl+0

Ctrl+5

Ctrl+P

The Import Model dialog is displayed.
4 Browse to the following file:

2 « Surface Modelling Tutorial

PowerSHAPE 2016 R1 Tutorials Manual



*\PS-TutorialsXXXXX\common_files\
pmill\s_mod\dgk\surface_modelling.dgk

where XXXXX is the version number of the PS Tutorials and * is
the drive on which PS Tutorials is installed.

5 Click Open.
6 Click Resize to Fit ‘@

7 Click View ISO4 ‘@|

Fie View ImGert Dow Took Hep
T IFCEEr AT R TN E
== Al
[t | &,
B Active i,
&, Mechina Toch <)
£ HE Program: &
& Toolpath
o4 Taoh &
() Baundi ",
% Patters
; Feature Sot: a
Warkplans (=]
;Lm:..asn e
W Madds )
e ®
Macras
n ty
[®
bl - RRD ] i "
. « i i By oy |[-sm2 |0 i o mm |4 EEL&

2. Save a project
1 Click File.
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2 Click Save Project As..

Open Project...

Open Project Read-Only...
Close Project

Save Project

Ctrl+0

Ctrl+5

Save Project As...

Save Template Objects...

Import Model...
Export Model...

Extract Electrode...
Exarnples...

Print Preview...

Print...

Recent Projects
Recent Models

Delete All

Exit

Ctrl+P

3 Enter pmillexample for the name of the project.

4 Click Save.

Using surface modelling

3. Start surface modelling

1 From the tree browser click = to expand Models.
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2 The tree should look like the image shown below:
B

[t | @

..... Active

..... 2, Machine Tools
-l NC Programs
&% Toolpaths

..... ,iﬂf Tools

-{_) Boundaries

f? Feature Sets

----- ,_!E Workplanes

Eﬂ---@‘ Levels and Sets

-

=@ surface_modelling

e Type : Surface-wireframe

- Origin : Archive

- @ Created On : 2014-02-18 17:1.

i 0 Path @ E\homeshclboocodisurt
e Translucency : 0%

& Stock Models

+-28 Macros

3 Right mouse button click on surface_modelling

4 Click Surface Modelling... on the popup menu.
&%

= ®

..... Active

..... 2, Machine Tools
-5l NC Programs
-8 Toolpaths

..... ﬁﬂ’ Tools

-{_) Boundaries

|§' Feature Sets
..... J Workplanes
Eg---@ Levels and Sets

=@ Models
R Jsurface modelling|
: : -I'C—}::r:n surface_modelling
- Create Copy
- @ Path : Paste
i Transl
‘ Stock Models Load Components
----- ¥ Groups Reimport Model...
&£ Macros Export Model...
Rename

Surface Modelling...

Split Selected

Rewverse Selected
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5 Click Yes.
The model will now be transferred into the surface modeller.

6 Click View ISO4 @ .
7 Click Shaded View O .

Click Resize to Fit @
9 Click anywhere in the graphics window to deselect the model.
The model is displayed in the graphics window, shown in the

image below:
.
| : » ahing .
=53¢ LYXOC2 @Y
3l
B Active ~
B, Machine Toch iy s
9 NC Program ﬁ 6 4
& Tocpaths . @
o Tock |
() Beundane A B,
5 Putterns @
 Feature Sets 2
& Workplane
5 £ Leveh and Sets ®,
B Modds a
W surface madding @& ()
Type - Surlace wreframe F
Orign : Archive x 2
Crested On - 0186218114 %
Path : Ethomerichoadioun @y
Translucency « 0%
& Stk Modds -
¥ Groups L2
£ Mocras
X
™
> & weld v 0 Genes BB S % 4576 | BB
LR aune |60 0 mm E &

Fixing undercut areas

4. Check for badly trimmed surfaces

1 Click Select R s using the right mouse button.
The Selection flyout is displayed.

By ol Snran &P o
3 Click Quick select all surfaces ‘-)’% .

) & NP R EOHo
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The surfaces on the model are selected.

X +Xhrex 2 v, LXOCAD]
kAR R | %,
[&] &,
=21 )
s QA
A @,
(VS &
2
e *,
Q
® )
bl @,
% nl
@
v
&
X
“-\
¥

Lo Wotd v 0 :Genen 2% H T & 8 20785 |[-29047

=
4 Click Show General Edits Options |@ using the right mouse
button.

3

(@)4—

HOFCP T O

=l
D
= |
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The General Edits options flyout is displayed.

]
IR

0
Do
DD
I

=5
5 Click Show the model fixing options &=/,

The Model Fixing toolbar is displayed.

Dy
£

F

—n—

A

44
o
': Ev

308 &
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6 Click Identify Badly Trimmed Surfaces ‘A|

]
[~
®

o BicpSd

All selected surfaces correctly trimmed.

7 Click OK.
There are no badly trimmed surfaces in the model.
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5. Check the model for undercuts

Y
1 Click Show General Edits Options |@ using the right mouse
button.

1F
k]

r

L3

><
S

HOECT

st}
S
28
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The General Edits options flyout is displayed.

@ @ BN

2 Click Show the model analysis options @
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The model analysis toolbar is displayed.

2.

F

CODEHOEVIO O P S SIE -

3 Click Undercut shading e
The shading of the model changes.

LO The shading now displays all areas of the model where there
are undercuts that cannot be machined correctly.

Q.
.Borderline OK
. Undercut - NOT OK
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The shading scheme can be seen on the image shown below:
\
\_Q/

4 Click Zoom to box Mode ‘@J
Click the left mouse button and drag a box, as shown:

s
radill
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5 Click the surface in the undercut area to select it.

6 Click Toggle Surface Inspection mode e‘% .
7 Click on the surface again to see the Draft Angle of the surface.

8 Click Toggle Surface Inspection mode {% .
9 Click anywhere in the graphics window to deselect the model.

10 Click Resize to Fit @
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6. Fix the undercut areas

T
1 Click Zoom to box Mode ‘gj

2 Click the left mouse button and drag a box, as shown:
\
P

3 Click Workplane ‘E|

4 Click Single workplane aligned to geometry (= |,

L
L

4 )t

5 Move the cursor over the surface shown below.
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6 when In displays, click to position the workplane on the surface.

s wal e e T 8-
/’— S \ >

7 Click again on the centre of the workplane and hold down the left
mouse button.

8 Drag the workplane to the right corner, shown in the image
below, until Keypoint displays.
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9 Release the mouse button to fix the workplane in the new
location.

10 Click OK on the Confirm Drag dialog.

Confirm drag by (x,y.2):
1245911 || -5.98059 | | -3.85e-4

11 Click on the Y arrow head of the workplane.

12 Drag the arrow until it aligns with the edge of the surface.

When ON displays, release the mouse button.
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Your model should look like the one shown below:

13 Click on the workplane using the right mouse button.
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14 Click Modify.

Workplane '1" (Level 0 : General)

Cut

Copy

Paste

Paste Special
Delete

Mext Selection
Clear Selection

Select All

Blank
Blank Except

Undo
Redo

Selection Information

Madify...

Active
Master

<]

Group
Locked

Shaded Plane

15 The Workplane dialog is displayed.
16 Click Twist around X, shown in the image below:

@ x
MName %
Active []1Group
[]Master
Workspace World W

0.000332 -3045.699 || -77.62553
Axis s

% v @ [§]v e
a9 v Alignment

oK Cancel Help

The Calculator is displayed.
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17 Enter -3.

L) =

Scientific | Parameters | Functions | Measure

|

Q=Teh
CZABRHAE =720
n E [ Projected
-f o J--f | - JacPGhSIREC N2

Backspace

oK Cancel Help

18 Click OK.
19 Click OK on the Workplane dialog.

20 Click Resize to Fit ‘@

21 Click anywhere in the graphics window to deselect the model.
22 Your model should look like the one shown below:

e 2
ol

The undercut has now been removed.
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Changing the draft angle of a surface

7. Create a draft curve on a surface

1 Click ISO 3 @
2 Click Zoom to box Mode @

3 Click the left mouse button and drag a box, as shown:

4 Move the mouse over the surface shown below, to highlight it.
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5 Click on the highlighted surface to select it.

The surface is now selected, shown in the image below.

6 Click on the surface using the right mouse button.
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7 Click Blank Except.

NURE Surface "1_22" (Level 0 : General)

Cut

Copy
Paste

Paste Special
Delete

Mext Selection
Clear Selection

Select All

Blank

Blank Except

Undeo

8 From the Status Bar at the bottom of the screen, click the Z

principal plane.

&’ Waoarld » 0 :General - % % % (

9 Click Curve ‘)

10 Click Create a Draft Curve é\

11 Enter a Draft Angle of 2.

Draft Angle

Create as composite curves

0K Cancel

12 Click OK.

13 Click Shaded View O .

PowerSHAPE 2016 R1 Tutorials Manual
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Your model should look like the one shown below:

8. Use a draft curve to limit the surface

1 Move the mouse over the composite curve shown below, to
highlight it.

2 Click on the composite curve shown below to select it.

©

D
3 Click Show General Edits Options ‘@
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=C? Keep clicking the button until the toolbar shown below is

displayed.
[5]
(ﬂ‘ —

Sy

T

[-J—' J
[

FOP T

&

&,

st}
S
28

. . . Y= .
4 Click Interactively Limit Wireframes s using the right mouse
button.
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The Limit flyout is displayed.

G
=t

[
4=
|

&
\'\l'_‘-'}

L3

XK ﬁ‘

><
S

HHECT

=l
D
= |

re
<
re

+
4+

4

De

5 Click Limit selection |E‘
The Limit selection toolbar is displayed.

[ Cutting Object 3€ T3 |G T @ éé:;
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6 Click on the edge of the surface in the position shown below.

7 Click Select |E

8 Click in the graphics area, using the right mouse button.

PowerSHAPE 2016 R1 Tutorials Manual Surface Modelling Tutorial « 27



9 On the popup menu, select Unblank.

View

Wireframe

Shaded

Shaded Wireframe

Dynarnic Hidden Line
v Inside Material

Usze Wireframe Colour
Dynarmic Sectioning...
Lock Rotation Centre

Paste
Paste Special

Clear Selection
Restore Previous Selection

Select All

Blank Teggle
Unblank

Undo
Redo

v Intelligent Cursor
v Drag Maove

Options...

10 Click Resize to Fit @

11 Click anywhere in the graphics window to deselect the model.
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9. Check the radius of the fillet surfaces

1 Click in the graphics area away from the model, using the right
mouse button.

2 From the popup menu, click Options.

View

Wireframe

Shaded

Shaded Wireframe
Dynamic Hidden Line

Inside Material

Uze Wireframe Colour
Dynamic Sectioning...
Lock Rotation Centre

Paste
Paste Special

Clear Selection

Select All

Blank Toggle
Unblank

Undo
Redo
Intelligent Cursor

Drag Move
Options...

The Options dialog is displayed.
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3 Expand the tree be clicking Tools - Analysis - Surface Analysis,
shown in the image below:

= General

- Help

... General Edits
. Mouse

- Keyboard

- Properties

- Toolbars

. Arm

- Units and Tolerances

- File

- View

[+ Object

[+]- Format

= Tools

B Analysis

i b Curve Analysis

.. Model Visual Difference
ISurfacr-_- Analysis.

ICKNEss Analysis

: E----|1:0r'|'1parisuznr'|Jﬂmalg,rsis
- FileDoctor

[+- Assembly

[+- Data Exchange
[+- Drafting

[#- P5-Team

[+~ Manufacturing

The Surface Analysis options page is displayed.
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4 Enter a Cutter Tip Radius of 3.

B E
& General [Surface Analysis }
- Help
- General Edits Undercut shading
- Mouse Draft angle 0
- Keyboard
.. Properties Draft warning angle 5
- Toolbars Align with 7 axie -
- Arm
- Units and Tolerances Minirnum radius shading
- Fil
Shadmg Surface cursor inspection
- Views [] Display position
- Blanking and Grid
- Object [] Display normal
- Format Display draft angle
=- Tools ] ]
& Analysis [ ] Display wall thickness
i Curve Analysis Display curvatures
Medel Visual Qiﬁerence Curvature type Min/Max
Surface Analysis ] :
Thickness Analysis Display as Radius of curvature
----- Comparison Analysis
- FileDoctor Curvature shading
- Macro Type Maximurmn curvature
- Assembly Representation type Banded
- Data .Exchange s Log v
- Drafting
G- PS-Team [ ] Draw scale
- Manufacturing [_]Display signed curvature
oK Cancel Help

5 Click OK.
6 Click in the graphics

PowerSHAPE 2016 R1 Tutorials Manual

area away from the model.
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D
7 Click Show General Edits Options |@ using the right mouse
button.

HDFOD T

st}
S
28

4"
e
+ &

Da

The General Edits options flyout is displayed.

&

@ B9

ar
=t

}%% &)@ 8 '@@ >f~ @} +
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8 Click Show the model analysis options @
The model analysis toolbar is displayed.

%]
3

LODHHIVIO O P SHsym !

9 Click Minimum radius shading 9 .
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10 Click anywhere in the graphics window to deselect the model.

X 3 9 L LWOCPAQ

B, .
B, &,
= =
i @
& (Y
3 2
e &,
L a,
@ 0,
4 )
o ~

& 1 v 0 :General v @@ﬁ% @; m 250438 | -236.85

You will see that the surfaces are all grey and have a radius of 3,
as specified in the options.

10. Delete surfaces

1 Click View ISO4 ‘@‘

2 Click Zoom to box Mode ‘@J
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3 Click the left mouse button and drag a box, as shown:

4 Hold down the Shift key and click on the two surfaces shown

below to select them.
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5 Your model should look like the one shown below:

6 Click Delete .

P

xwxm@:@a IV LWORCAY
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7 Click View 1SO1 using the right mouse button @ .

x|

paf

F

b

—~@

G

A
€
&,
a
D,

L
4

o
)

8 From the flyout, click View 1SO2 @ .

ﬁ.
9 Click Zoom to box Mode ("“
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10 Click the left mouse button and drag a box, as shown:

11 Click on the surface shown below to select it.

©

12 Your model should look like the one shown below:

13 Click Delete .
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11. Create a workplane

1 Click View from Front m .

2 From the Status Bar at the bottom of the screen, click the Z
principal plane.

N \
&. Werld + 0 :General - % %‘ % (

3 Click Workplane ‘E|

4 Click Single workplane |g‘
b

F

@

s EEENRE

=)
5 Click Zoom to box Mode K—& .
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Click the left mouse button and drag a box, as shown:

6 Move the cursor around the model.
Construction lines and dimensions activate and display.

7 Move the cursor up the construction line until ON displays.
Click when the cursor is in the position shown below.

.g," i
\> B

I u

12. Create a draft surface

1 Click ISO 2 ‘@|
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2 Click Zoom to box Mode .

3 Click the left mouse button and drag a box, as shown:

X

< ’

=

4 Click on the composite curve shown below to select it.

©

5 From the Status Bar at the bottom of the screen, click the Z
principal plane.

&Q World » 0 :General - % %‘ %R

6 Click Surface .
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7 Click Draft Surface @

]

1
&

A%
[ il
’j :x,.-v
[ 3

8o 9@y 0080
T

The Draft Surface dialog is displayed.
8 Make the following changes:

@ Enter 0 for the Draft angle.
@ Click Tangent to underlying surface.
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@ click Project onto principal plane.

@ =

Valid Selection

Draft Angle I:l @riable

Measure angle from

() Normal to principal plane

(®) Tangent to underlying surface @
Type of Projection
(®) Project onto principal plane @

() Project onto selected surface

Options
Draft both sides of surface

[[]Smeothing

Preview Apply Dismiss Help

9 Click Apply.
10 Click Dismiss.
11 Your model should look like the one shown below:

B

13. Create afillet surface

1 Click Surface |ﬁ‘
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2 Click Fillet Surface @

=
-

&

A%
[ il
’j :x,.-v
[ 3

1 O AL AT XS
!

The draft surface should still be selected and becomes the
primary selection.

The Fillet Surface dialog is displayed.

3 Hold down the Shift key and select the fillet surfaces shown
below:
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“& You may need to box select the surfaces instead of using a
single click.

P

4 Make the following changes:
@ Enter a Fillet Radius of 3.
@ Click Convex.

fl =
Fillet Radius (1) 3
[ Trim
(") Concave
[CIFillet along creases
(@) Convex @
[CTFillet all routes
Corner Type Roll "
Fullness 1
Selection
[]Prirmary [] Secondary
Surfaces ( Surfaces (
Wireframe x
| Preview || Apply || oK || Cancel || Help |
5 Click OK.
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46 + Surface Modelling Tutorial

The Select Fillet Route dialog is displayed.

.

Select Route

Select start line

Select one of the highlighted branches Complete

Select or insert arc

Current Arc |1 W | | ABS w | | 0 | | Delete

Arc Radius -_ Law | =
ALY
Corner Radius DChamfer [ ] Extend

Reset nominal radius 3

| Preview || Apply || oK || Cancel || Help
Click OK.
Click 1s0 1 7.

Click Shaded View ‘Q‘

Click anywhere in the graphics window to deselect the model.

The undercut areas have now been corrected, shown in the

model displayed in the graphics window.
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Removing the holes from the model

14. Blank the large circular holes

1 Click View ISO4 ‘@‘

2 Click Zoom to box Mode ‘@J
3 Click the left mouse button and drag a box, as shown:
% Fd
-
~~
@
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4 Click the surface to select it, shown in the image below.

TN
5 Click Show General Edits Options using the right mouse
button.

3

(@)4—

ROELP T O

st}
S
28

.
=L
-

+
4+

4

Da
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The General Edits options flyout is displayed.

&)
EER

0
Do
DD
I

=5
6 Click Show the model fixing options &=/,

The Model Fixing toolbar is displayed.

Dy
£

F

—n—

A

44
o
': Ev

308 &
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% .

7 Click Surface trim region editing

=

The Trim region editing toolbar is displayed .

<12 @ nfad <) < BEEs I B
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8 Click the Boundary curve on the surface as shown below..

9 Click Explode .

10 Repeat for the other three circular holes.

11 Click Surface trim region editing .
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12 Your model should look like the one shown below:

Fas

15. Use Make watertight to close gaps

1 Click in the graphics area away from the model, using the right
mouse button.

2 From the popup menu, click Options.

View

Wireframe

Shaded

Shaded Wireframe
Dynamic Hidden Line

Inside Material

Uze Wireframe Colour
Dynamic Sectioning...
Lock Rotation Centre

Paste
Paste Special

Clear Selection
Select All

Blank Toggle
Unblank

Undo
Redo

Intelligent Cursor

<[<]

Drag Move
Options...
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The Options dialog is displayed.
Expand the tree in the Options dialog, Object > Solid.
4 Click Version 8 solids.

There should be a tick in the box now.
5 Click OK.

6 Click Select ‘E

7 Click Quick select all surfaces ‘ﬁ‘

] & BB R & OHo

The surfaces are selected, shown in the image below:
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&
<

8 Click Solid from selected surfaces

e

&TE L

e

I

& \i
&\

w
g

9 Click Yes. in the Query dialog.

9 Do you want to make the solid watertight (recommended)?

Yes | | Mo
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The model is checked. The holes in the model are found

automatically and the results displayed in the dialog shown
below:

@

R ) i e B B
P Set the maximum linking tolerance

Maximum solid

Present solid linking i linking tolerance
tolerance 0.0

The solid's linking tolerance is the size of the largest linked gap or overlap between edges of the
solid. Make Watertight will link all holes to matching edges up te the maximum linking telerance

that you specify above,
Repair options

| NEl Large Holes

Haoles are intentional and should not affect watertight status v
{11 Medium Holes Mark with curves (manually fix before re-running this wizard) W
[ (59) Small Gaps Make tolerant edges across gaps v
M Edges within tolerance
Options Advanced Mext > Help
10 Click Advanced.
11 The next page of the wizard is displayed.
12 Click Healing to deselect the option.
@ x
¢4 Bl i B B
P Repair holes in the solid
Hole state
Selected hole width 0.102 v
(4 hole(s) remain)
Repair hole b
[JHealing
[¥] Filling while jumping gaps under | 0.05 [] Tangentially
Preview Apply Skip Finish Help
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13 Select the hole, shown in the image below:

14 Click Apply on the dialog.

¢4 [ i B I
P Repair holes in the solid
Hole state
Selected hole width 0.102 v
(4 hole(s) remain)
Repair hole by
[JHealing
[] Filling while jumping gaps under 0.05 : [[] Tangentially
Preview Apply Skip Finish Help
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15 Click Apply.

0
1)

16 Click Apply.
& X
& SECH

'\-".’. ~ R R
%  Repair holes in the solid

o
it
&

Hole state
Selected hole width 333.34 v

(2 hole(s) remain)

Repair hole by

[ ]Healing
[] Filling while jumping gaps under % [] Tangentially

| | Finish | |

Help |

Skip

| Preview | Apply | |

17 Click Finish as the last large hole is the outside of the model.

Surface Modelling Tutorial < 57

PowerSHAPE 2016 R1 Tutorials Manual



18 Click Next.

@ x
G4 (B i B
& L Set the maximum linking tolerance
Maximum solid
linking tol
Present solid linking LLEE R
tolerance 01
0.1
The solid's linking telerance is the size of the largest linked gap or overlap between edges of the
solid. Make Watertight will link all holes to matching edges up to the maximum linking tolerance
that you specify above,
Repair options
B (1) Large Holes Holes are intentional and should not affect watertight status v
(1) Medium Holes Mark with curves (manually fix before re-running this wizard) v
M (61) Small Gaps Make telerant edges across gaps v
[ | Edges within tolerance
Options Mext = Cancel Help
19 Click Finish.
@ x

s | o
3 : Review solid state

This solid is linked to a tolerance of 0.072 and is not yet watertight.

Manual repair operations

1 large hole(s) - deliberate
0 medium hole(s)

1 =mall gap(s)

0 sliver(s)

[ ] Create wireframe for all remaining problem areas

< Back Mext = Finish Dismiss Help
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20 The results as shown in the model shown below:

16. Exit Surface modelling

1 Click " on the main toolbar to return to PowerMILL.

o
f@?xt{j LR 9 IV LWORCAY

2 Click Plain shade '@\,
3 Click Save |E|

Fie Wiew Imen Daw Tk Hdp
PH & enFIULSH & § B imen A= X
— s [ .
[t @ &
B Active &,
B Machine Tock ]
& M Pragrams g
& Toclpaths &
o Tock ﬂ
() Boundaries *®
75 Patrems q‘
¥ Featuree Sets
& Workplane 4
: £ Leveh and Sets a
5 Madels e
g auface_modding y
& Stock Medes -
¥ Groups
5 5 Macres b
2
»
I~ RR0 v 2 adr »
¥ R o son |[ams o 1, o [ mm [Dorcam: 3
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Summary

You have modified surfaces using PowerMILL Modelling
You have done the following:

= Saved a project file in PowerMILL

= Started surface modelling

= Fixed undercut areas of your model

= Recreated surfaces to change the draft angle

= Removed holes using trimming tools and Make Watertight Wizard
= Returned the fixed model to PowerMILL
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