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Direct modelling of a solid

Moving regions
1. Move a face to extend a plate

i If you do not have the licence required for the commands in
this tutorial*, go to the next step in the tutorial and click Import
Data (solid_dm.psmodel).

View the AVI
Import Data
Step by step instructions

The model will then be provided with the correct data and you will
be able to complete the tutorial.

*In most cases selecting an icon will inform you that the
necessary licence is missing. In some modules of PowerSHAPE
the icon(s) may be missing entirely.
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1 Click View ISO1 using the right mouse button |@‘

R~

;@ _&ﬁu@ ‘@_,@) @ 9 N &
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2 From the flyout, click View 1SO2 |@‘

?
3 Click Zoom to box Mode ‘gj

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

4 Click the solid.
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5 Click the face shown below:

- 'y -
Vel .
e

The Solid edit toolbar is displayed.
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6 Click Move/copy items ‘%|

The Move toolbar is displayed.

[ D Copies | 1 # @Mwement 1] [i] [i] I I @J&z

Enter -2 in the Y axis.

S e (B Do o

PowerSHAPE 2016 R1 Tutorials Manual Direct modelling of a solid « 7



8 Click Apply .

9 Click Next solution three times.

[z D Copies | 1 # B)Movement 0

8 * Direct modelling of a solid PowerSHAPE 2016 R1 Tutorials Manual



This cycles through the different solutions of the move
command.

10 Click Dismiss €/,
11 Click anywhere in the graphics window to deselect the model.
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12 Click Resize to Fit .

s Reban-

8

®
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2. Move faces to lower a hole

ﬁ\.
1 Click Zoom to Box Mode L‘\ using the right mouse button.

2 From the flyout, click Rotate = .

3 Click the left mouse button and drag, to rotate the model to
display the view shown below:

4 Click the solid.
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5 Click the face shown below:

6 From the flyout, click View 1SO2 @ .

@ o

7 Hold down the Shift key and click the face.
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8 Click Move/copy items ‘%|

The Move toolbar is displayed.

[ D Copies | 1 # @Mwement 1] [i] [i] I I @J&z

9 Enter -10in the Z axis.

M D Copies | 1 4#' EMwement 0 0

PowerSHAPE 2016 R1 Tutorials Manual Direct modelling of a solid « 13



The preview of the move transform is drawn on the model.

10 Click Apply .
11 Click Dismiss 1€,
12 Click anywhere in the graphics window to deselect the model.

Changing the shape and position of a
region

3. Create a positional workplane

1 Click Zoom to box Mode .
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2 Click the left mouse button and drag a box, as shown:

3 Click Workplane ‘E|

4 Click Single workplane |£‘

5 From the status bar, click Open the Position dialog .

'\

3
&’ Waorld + 0 :General ( u == f Tol 001
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The Position dialog is displayed.

Intersect MNormal Key point Vector Circle

Cartesian Polar Along Between
Workspace Workplane A
Current plane XY W
X 0

® & @ @

Become crigin

Apply oK Cancel Help

6 Click the Between tab.
7 When Key-point displays, click the left mouse button. @

Key-point
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8 When Key-point displays, click the left mouse button. @

9 Click OK.
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10 Click and drag the blue X axis rotation handle until an angle of 13
is displayed.

The workplane is positioned on the model and can be use to aid
the editing of the faces of the solid.

4. Scale faces to reduce the region
1 Click the solid.
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2 Click Select faces of continuous regions |@‘
3 Click the face shown below:
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The Scale toolbar is displayed.

IQD Unifarm v Vg%véaél I@fﬁf

5 Enter a Uniform scale factor of 0.7.

D o e v @

A preview of the scale is drawn on the model.

6 Click Apply .
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7 Click Dismiss @L
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5. Rotate faces

1 Click Rotate items ‘§|
% 4
@

—Rp—

&

[ 9

7,

(wluf]
5]
0|

&=
L
.

4+
&+

De

+

The Rotate toolbar is displayed.

hDCopies'l Angle v I@éﬁ#ﬂf&

2 Enter an Angle of 35.

I c (Y T Y LY
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A preview of the rotation is drawn on the model.

7z A~

3 Click Apply v,
4 Click Dismiss <€,

5 Click Select %,,.
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6 Click Resize to Fit ‘@J

[ [ [

S NCINEE

CRICEN: O]

&
- W
S

i
L=

[ S

7 Click anywhere in the graphics window to deselect the model.
8 Click the workplane.
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9 Click Delete ‘g‘

Removing faces from the solid

6. Remove and heal some faces

1 Click View ISO3 ‘@‘
=
vHIP T
2 Click Zoom to box Mode ‘@J
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3 Click the left mouse button and drag a box, as shown:

©

/"

4  Click the solid.
5 Click the face shown below:

6 Click Select faces of continuous regions .
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7 Hold down the Shift key and click the face.

9 Click anywhere in the graphics window to deselect the model.
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10 From the flyout, click View 1SO2 |@‘

Changing the position of a locating rib

7. Divide a face

1 Click Zoom to Box Mode ‘@J using the right mouse button.

2 From the flyout, click Rotate |ﬁ‘

S &l@
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3 Click the left mouse button and drag, to rotate the model to
display the view shown below:

D“'\\

4 Click Zoom to box Mode Q‘

5 Click the left mouse button and drag a box, as shown:
L~

6 Click Arc O

apaaw L0y aveewns
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a)

7 Click Create an arc through three points/items
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8 Click 3 points on the edge of the face shown below:

9 Click OK.
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3

10 Click Select i

11 Click the solid.
12 Click the face shown below:

13 Click Divide faces of a solid using wireframe @ .
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The Divide faces dialog is displayed.
@ X
( () Select the faces to divide

3¢ @ select the wireframe

Projection

r S
Apply Cancel

Select the wireframe is active ready for the wireframe used to
divide the face to be selected.

14 Click the arc.

15 Click Project wireframe along principal axis of active workplane $
16 Click Apply.
17 Click Cancel.

&N

18 Click Quick select all wireframes

DEEEE ST

19 Click Delete S@
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The single face has been divided into two faces.

8. Move a face

1 Click the solid.
2 Click the face shown below:
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3 Click Move/copy items ‘%|

The Move toolbar is displayed.

[ D Copies | 1 # @Mwement 1] [i] [i] I I @J&z

4 Enter 2 in the Z axis.

M D Copies | 1 4#' EMwement 0 0 I I @J%
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The preview move graphics are drawn on the model.

-

N |

5 Click Apply 7,
6 Click Dismiss €.

.y

9. Rotate the rib faces

1 Click Select faces of convex regions %
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2 Click the face shown below:
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The Rotate toolbar is displayed.

x

[ D Copies | 1 Angle v @ %9 # oy fx

4 Click Align rotation axis with geometry &),
5 Click the face shown below:

l
The rotation axis is positioned at the centre of the cylindrical
face.

)

-

6 Click an Angle of 270 from the drop-down list.
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The preview rotation graphics are drawn on the model.

)

|
7 Click Apply 7,
8 Click Dismiss €.

|

10. Draft the rib faces

1 Click Select individual faces % .
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2 Hold down the Control key and click the face.
This removes the top face from the selection.

3 Click Draft faces of the selected solid @
The Draft faces dialog is displayed.
@

( () Select the faces to draft

3C @ select the reference entity
Face . '
Angle 5
Apply Cancel 99

4 Click the top face of the rib as the reference entity.
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The preview draft graphics are drawn on the model.

5 Enter an Angle of 2.
6 Click Apply.
7 Click Cancel.

-
.

8 Click Resize to Fit @
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9 Click anywhere in the graphics window to deselect the model.

Lower regions using split solid

11. Split the solid with a face
1 Click the solid.
2 Click the face shown below:

3 Click Feature %

B® B EWY B L YO ﬂssﬁé’t
g

4 Click Split the active solid with the selected solid
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5 Click OK.

6 Hold down the Shift key and click the two solids.
%
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Blending faces into the thickness of
the solid

12. Move and blend faces
=
1 Click Zoom to Box Mode ‘gj using the right mouse button.

2 From the flyout, click Rotate |3‘

—

S 6@

F

3 Click the left mouse button and drag, to rotate the model to
display the view shown below:

-
4  Click Zoom to box Mode ‘gj
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5 Click the left mouse button and drag a box, as shown:

6 Click the solid.

7 Click Select faces using a continuous lasso ...,

8 Click the left mouse button and drag the lasso around the faces,
as shown below:

Selection automatically changes to Whole box ‘ @ |, the faces
completely enclosed by the lasso will be selected.
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When the mouse button is released the faces are selected.
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The Move toolbar is displayed.

[z D Copies | 1

0 0 { P BISX

@' @Mwement 0

10 Enter -20 in the X axis.

11 Click Apply .
12 Click Dismiss €/,

13 Click Resize to Fit ‘@

14 Click anywhere in the graphics window to deselect the model.
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Adding draft to rib faces of varying
height

13. Create lines along the rib

8
1 Click Zoom to Box Mode C“ using the right mouse button.

2 From the flyout, click Rotate = .

S E|E,

3 Click the left mouse button and drag, to rotate the model to
display the view shown below:

4 Click Line W

*ﬁ@ﬁ{%@?ﬁ&&@%%f{
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W .

5 Click Continuous Lines

%J

LUH&O

6 Click the 4 positions shown below:

7 Click Select 4.
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&y

8 Click Quick select all wireframes

)5 & LES)G B & Qd 0|

9 Click View.
10 Click Blank.
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11 Click Blank Except.

Vi)
Layout ...
Single (of Model)
Single (about Selection)
Multiple

Lock From
Zoom Full

Store Views...

Perspective
Lock Rotation Centre
Cross Hair Cursor

Dynamic Secticning...

Shading

Mesh Representation
Render...

Colour S5cheme...
Appearance...

Stencil

Blank
Unblank

Refresh
Rebuild

Full Screen

Full Screen Preview

Toolbars

Windows

F&
3
3
r Blank Selected Ctrl+)
Ctrl+L Blank Except Ctrl+K
Ctrl+R Blank Teggle Ctrl+Y

3

3

12 Click anywhere in the graphics window to deselect the model.

13 Press and hold the ALT key and click the left mouse button, as

shown below.

) This is the shortcut for creating a composite curve.
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)
14 Click Blank Selected ‘ @ using the right mouse button.

x|

g
)
.
D,
o
s
Q
&,
=
2
&,
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15 From the flyout, click Unblank.
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14. Create an extrusion for the reference surface
oLy

1 Click Quick select all wireframes

SNSEoNOVT XY

54 « Direct modelling of a solid PowerSHAPE 2016 R1 Tutorials Manual



2 Click Extrusion E’?‘”’.
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3 Double click the extruded surface.

The Extrusion dialog is displayed.
4 Enter 12 in Length of Direction 1.

Dimensions | Workspace | Sketch

MName 296
Directicn 1
Length 12
Draft Angle 0
Direction 2
Length 0

Draft &ngle O

[]Equal lengths '@ ﬁ
oK Cancel Help
5 Click OK.
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6 Click anywhere in the graphics window to deselect the model.

15. Create a workplane aligned to geometry

1 Click Workplane IC’
o

2 Click Single workplane aligned to geometry

L
L

4 )t

%9
¥4
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3 Move the cursor over the solid. When In displays, click the left
mouse button.

4  Click Select [%,,.

5 Click anywhere in the graphics window to deselect the model.

16. Draft the middle rib faces referenced to a surface
1 Click the solid.
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2 Click Select faces of continuous regions m
3 Hold down the Shift key and click all the faces of the rib.

=C? Zooming the view in and out will make the selections easier.

4 Click View ISO4 @ .
5 Hold down the Shift key and click all the faces of the rib.

:Q Zooming the view in and out will make the selections easier.

6 Click Draft faces of the selected solid @
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The Draft faces dialog is displayed.

]

( () Select the faces to draft
3¢ ® select the reference entity
Face v

Angle 5

Apply Cancel

)

7 Enter an Angle of 2.

8 Click Surface from the Reference entity drop-down list.

Pt

( () Select the faces to draft

3¢ @ select the reference entity

Surface ]

Angle 2

Apply Cancel

=

)

9 Click the surface.

10 Click Apply.
11 Click Cancel.
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12 Click anywhere in the graphics window to deselect the model.
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14 Click Delete ‘2_§|

Trim the uneven edges of a solid

17. Create a wireframe shape

1 From the Status Bar at the bottom of the screen, click World
workplane from the drop-down list.

£l o o - BOES @ i

4
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2 Click View from right using the right mouse button.

|

l

SO PR PS &

L
y

& |
<@

3 From the flyout, select View from Left .
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4 Click Shaded View ‘Q| using the right mouse button.

[ 3 [ 9 [ 9

=

©
Kl

@
Q
&,
a

e qep e

6 Form the Status bar, click Plane lock , to lock creation to the
Principal plane.
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7 Click Line ‘g‘
BEE EQ&@ CR VOB

8 Click Create a single line ‘L‘

%A
@
/)t

LiLH&OoO

9 When Key-point displays, click the left mouse button.
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10 When an approximate length of 145 displays, click the left mouse
button.

on i

L:145.674349

©

11 When On displays, click the left mouse button.

©

12 Move the cursor to the left, away from the solid and click the left
mouse button.

W 5.56504
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13 Click Select ‘E

14 Click Arc ‘g‘

%ﬁ@ﬁi&@u@ﬁsaeew’:

15 Click Create an arc through three points/items ‘Q‘
R

.

LQ?P‘

o)) —
~J
4

16 When Tangent displays, click the left mouse button,shown in the
image below:
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17 Click the 2 positions shown below:

Radius

|1zz

20 When Tangent is displayed on the arc, click the left mouse button

21 When Tangent is displayed on the right side of the line, click the
left mouse button
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22 Click the third position shown below Q.

23 Enter a Radius of 78.
24 Click OK.

25 Click Select ‘M
26 Click the first line.

- ©

27 Click and drag the right arrow marker of the line so that it goes
past the end of the solid.

=
= Dragging the arrow marker will only change the length of
the line.
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28 Press and hold the ALT key and click the line.

29 Form the Status bar, click Plane lock , to unlock creation from
the Principal plane.

30 From the flyout, click Shaded and Wireframe view \g .

18. Boolean the solid

1 From the flyout, click View ISO1 @
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2 Click Extrusion ‘@‘

@

F

Broa08sdRP O
T

3 Double click the extruded surface.

The Extrusion dialog is displayed.
4  Enter 250 in Length of Direction 1.
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5 Click Equal lengths.

Dimensions | Workspace | Sketch

Marme

Direction |

[206 |

Length
Draft Angle

Direction 2
Length

Draft &ngle

250

a

Equal lengths

| ok

|| Cancel || Help |

6 Click OK.

8 Click Feature .

DB B AW 8 LY0O A EEp
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9 Click Remove the selected solid ‘@‘

g
&,
S
Ft
X
@
=]
@
B
Q
@

10 Click anywhere in the graphics window to deselect the model.
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Creating a stepped lip

19. Create and offset a composite curve
1 Click View from top E{Q using the right mouse button.

2 Click View from bottom [f_‘I.Q .

l@l ’
?

&)
Click Zoom to box Mode ("
Click the left mouse button and drag a box, as shown:

W

5 Click Curve (D
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6 Click Create a Composite Curve by tracing ‘E|
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7 Click the edge of the face, shown below:

8 Click the edge of the face, shown below:

The Composite curve creation jump dialog is displayed.

Do you wish to jump to the selected position?

Use tangents to create the curve

Yes No Help
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9 Click Yes.

10 Click Forwards .

11 Click Resize to Fit @i

12 Click Forwards
13 Click Forwards
14 Click Forwards
15 Click Forwards
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16 Click Forwards P .

17 Click Save @,
18 Click Eject £.
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19 Click Offset items |@‘
% F
@,

—p—

Z)

X‘*@

w Distance 0 v ) ﬂ v Sroothing | 0

20 Enter a Distance of -1.

21 Click Select |M
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22 Click anywhere in the graphics window to deselect the model.

20. Divide the lip faces

)
1 Click Zoom to box Mode L‘\

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

3 Click the solid.

4 Click Select faces of continuous regions m .
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5 Click the face.

6 Click Divide faces of a solid using wireframe @ .
The Divide faces dialog is displayed.
@ &

( () Select the faces to divide

3¢ @ select the wireframe

Projection

S
Apply Cancel

Select the wireframe is active ready for the wireframe used to
divide the face to be selected.

7 Click Project wireframe along principal axis of active workplane 3

8 Click the composite curve.

9 Click Apply.
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10 Click OK.
11 Click Cancel.
The face is divided into two.

N

12 Click Quick select all wireframes
BECE: ©ZCTr T

13 Click Delete Sg

14 Click Resize to Fit @g\

21. Move faces to create a lip
1 Click the solid.
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2 Click the face shown below:

. -—___ .
o

3 Hold down the Shift key and click the other faces that make up
the outer lip.

4} Zooming the view in and out will make the selections easier.

=)
5 Click Zoom to box Mode Q‘

PowerSHAPE 2016 R1 Tutorials Manual Direct modelling of a solid » 83



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

The Move toolbar is displayed.

0 0 4 P B X

ﬁ' @Mwement 0

8 Enter -1 in the Z axis.

[ D Copies | 1
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The preview move graphics are drawn on the model.
(Image is shown in transparent shaded mode)

9 Click Apply /.
10 Click Dismiss IEI,

11 Click anywhere in the graphics window to deselect the model.

12 Click View ISO3 ‘@‘

o (D)o@

Fl

Recognising features in the solid

22. Recognise a hole

p«ﬂ
& [

1 Click Show the tree window
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A single solid is displayed in the solid history tree, there aren't
any features.

EE

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

[©
4 Click Feature ‘E‘

B &AWy 8 LY0e zz-aw&.
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5 Click Create a Hole E

20000 aEBDROETE S
T
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The Hole dialog is displayed.

& £
Hole Category and Use
| Molding ] | il ﬁ
| Bush w | |E‘|
Dimensions
.

N

F LUt
[cramies. |

Apply OK | Cancel || Help |

6 Click Turn feature editing mode on .

7 Click the hole shaped geometry.

T -

= amn
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A hole feature is recognised and instrumented.

8 Click OK.
9 Click = to expand the solid history tree.

A hole feature is now displayed in the tree.
&%

E‘Na 2
-/ [f] Plain hole 1

10 Click Resize to Fit .

11 Click anywhere in the graphics window to deselect the model.
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23. Recognise a pocket

1 Click Feature %

B &AWy 8 LY0e zaswéit

2 Click Create a solid pocket or protrusion feature % .

A
&7

L
[
I
[
g
Z,
=
&
M
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The Pocket dialog is displayed.

.

Dimensions | Corners | Fillets | Plane Details

Type
(®) Pocket
() Protrusion

Exl:end pocket upwards through main 2
solid

Overall Dimensions
Length
118

Draft
Apply to all sides

Apply oK | Cancel || Help

3 Click Turn feature editing mode on .

4  Click Zoom to box Mode ‘@J

©

PowerSHAPE 2016 R1 Tutorials Manual

5 Click the left mouse button and drag a box, as shown:
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6 Click the pocket shaped geometry.

A pocket feature is recognised and instrumented.

7 Enter 10 in Length.
8 Enter 10 in Width.
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9 Click Corners tab.

Dimension | Corners |

illets | Plane Details

Type
(®) Pocket
() Protrusion

Extend pocket
[ solid

Overall Dimensions

Length

=

=
E=E

upwards through main

Width

Height
1.999954
Draft
[¥] Apply to all sides
0
b ] — i °
0
. Apply | OK || Cancel || Help
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10 Enter 2 for the Radius.

] 5

Dimensions | Comers | Fillets | Plane Details |

Apply to all corners

Hole Details
Edit definition | 0]

Origin Positions

25
1 D 1
Default Hole Definition
| Apply || oK || Cancel || Help

11 Click OK.
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A pocket feature is added to the solid history tree.
&%

E‘pa 2
-/ [[f] Plain hole 1

12 Click Resize to Fit ‘@

13 Click anywhere in the graphics window to deselect the model.

24. Recognise a Fillet
1 Click View I1ISO4 ‘@‘

2 Click Feature ‘E‘

B®EAWY 8L Y0 z-sxwé’:.
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3 Click Create solid fillet ‘Q|

#,

B

CEEOGOLPSEAE

T

8

The Fillet dialog is displayed.

@ =
Radius D Variable k @
Follow Continuous Edges ¥ Add Adjacent Continucus Faces
[JFillet A Face Add All Continuous Faces
[_]Fillet Away From A Face [ ] Always Extend Faces
[ ] Mitre All Corners Cross-5ectional Shape
[] Constant Width Circular ]

Apply oK Cancel Advanced Help
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4 Click Turn feature editing mode on .

5 Click the fillet shaped geometry.

6 Enter a Radius of 10.

-
L)

Radius Variable

¥ Single Recognition Include All Connected Fillets
Multiple Recognition [ ] Suppress
User-Defined Path [ ] Always Extend Faces

[ ] Mitre All Corners Cross-5ectional Shape

[ Constant Width | Circular ]

| Apply || oK || Cancel Advanced

7 Click Apply.
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8 Click Turn feature editing mode off
9 Click the fillet track.

10 Enter a Radius of 3.
11 Click OK.
12 Click anywhere in the graphics window to deselect the model.
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Check the solid without losing the
history tree

25. Rewind the tree to the base solid

1 From the flyout, click View 1SO2 |@‘

2 Click = to expand the solid history tree.

3 Click the right mouse button on the base solid and click Rewind to
here.

EE

- VB 12 o
-/ [] Plain hole 1 :3
=~ -

Feature

Delete
Madify...

Rename

Suppress
Unsuppress
Suppress by parameter...

Groug

Rewind to here

Remove rewind position

Attributes 3
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All the feature above the base solid are rewound and now
become unavailable to edit.
EIEd

= 3

------ I:I Plain hole 1
V@

Operations can now be performed on the base solid without
removing the solid history tree.

26. Check the base solid with the Solid Doctor
1 Click the solid.

2 Click Solid doctor ‘@|
The solid is checked for faults.
The solid has no faults.

o Selected solid has no faults

3 Click OK.
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4 Click anywhere in the graphics window to deselect the model.

27. Remove the rewind position

1 Click = to expand the solid history tree.

= %l

i
&

Plain hole 1

2 Click the right mouse button on the base solid and click Remove
rewind position.

&l %l

Plain hole 1 r

Feature

Delete
Madify...

Rename

Suppress

Unsuppress

Suppress by parameter...
Group

Bewind to here

Remove rewind position

Attributes
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The rewind position is removed and the features are available to
edits again.

EE

- Pel
...... V’E 12
[T Prain hole 1

Creating the final model

28. Mirror the solid

1 Click View ISO3 Eﬁ .

PP
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2 Click the solid.

3 Click Mirror/symmetrise object |@‘
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The mirror preview graphics are drawn.

5 Click Apply /.
6 Click Dismiss IEI.

7 Click Resize to Fit ‘@
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29. Add the two solids together
1 Click the solid.

2 Click Feature ‘E‘

B EAWY 8 LY0° z-sawé’::
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3 Click Add the selected solid @ .

=l
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4 Click Shaded and Wireframe view ‘Q| using the right mouse
button.

[ 9

(N

[ 9

e%@

%
Q
&
e

PowerSHAPE 2016 R1 Tutorials Manual Direct modelling of a solid « 107



6 Click anywhere in the graphics window to deselect the model.

Summary

You have edited and recognised features of a solid.

You have done the following:

= Moved faces of a general solid

= Created and edited a workplane

= Scaled faces of a general solid

= Rotated faces of a general solid

= Removed and healed faces of a general solid

= Divided faces of a general solid

= Added draft to a faces of a general solid

= Split the solid using one of the faces of the general solid
= Recognised features of a solid to create a history tree
= Rewound the solid history tree

= Checked the solid with the solid doctor without losing the history
tree

= Mirrored the solid
= Applied boolean operations to the solid
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