Pro/DESKTOP uses five primary features to generate 3D

models from 2D sketches: Extrude, Project, Revolve, Loft and
Sweep. One of the coolest is Sweep.

By Stephen Yoffe

Clean Sweeps

There are two ways to accomplisi®aeep, but
JJ B A & three ways to access the feature,
+ |
and three sets of nomenclature! If,
on the one hand, you accedgeep from the
feature icon toolbar at the top of the screen, you
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will be presented with a single option $aweep

Profile Along Profile. That's perfectly straight-
forward. On the other hand, if you opt to access
the Sweep command from the Feature menu at the
top of the screen, you will be presented with what
appear to be two additional optior&veep Profile
Along Helix, andSweep Along Sketch Path. So,

here’s the first tip: Despite the different terminology,
Sweep Along Profile and Sweep Along Sketch Path are
the same thing.

The two approaChESIFeatmes j IFeatures j
have dlﬁgrent senteng 5% helix 1 B swoep |
structures in the object | = [y axis . % profile
browser. 1 [ base . [kl base
. %y profile - B[t path
= base B Frontal
--mmp Update = Update
[ Firish [ Finish




Pro/DESKTOP Tips

Sweep Along Path = Feature > applied to two sketches 3 Sweep Along Helix = Feature > applied to two sketches|>
applied to two perpendicular applied to one workplane
workplanes

SWEEPING ALONG A HELIX

Sweeping along a helix is much like revolving a profile.

Here are the steps for making a helical sweep (like the one shown here)
using an abbreviated, short cut notation system.

1. Open a new design filgCtrl + N] > Enter.

2. Drag a straight line starting at (0,] > Drag straight line, 5 inches
long.

3. Rename this sketch: In th¢orkplane browser, click on the plus sign

by the base workplane > Double click on the word Initial to open

properties box > Rename sketch “Axis.”
4. Create a new sketch: In ti\éor kplane browser, right click on theBase

workplane > seledilew Sketch > Name it “Profile.”
5. In this new sketch, drag two concentric circles originating at (2,5) > | + jr
a line cutting off the top three fifths of these circlegd} Delete the </¥
upper line segments > Leave the segments that connect the two arc ‘*>
segments to complete a valid profile. |
6. Create the sweep. Once you have completed these two sketches, fr <-\
File menu choos&eature > SelectSweep and therAlong Helix. The .
Helical Sweep dialogue box will appear. S| o)
7. SelecProfile as the sketch to use as the profile and make sure that 1" i
axis is selected (it will turn red). e Skt.h _
8. Then, drag the handle down to setRfteh. > Click onOK when you ™ Setnomlocoe — | e R

have a pitch that suits your purposes.

SWEEPING ALONG A PATH \
Now comesSweep Profile Along Path (or profile). First we will cover the correct way to do this, and
then we will discuss common pitfalls and how to resolve them. Please note that these instructions

abbreviated, assuming that readers have had at least a passing experieRoa/DEEK TOP.

To set up, you will need two sketches in two perpendicular workplanes.

1. Open a new desigtrl + N] > Enter.

2. Rename the initial sketch “Profile:” In thor kplane browser, click on the
plus sign by th&ase workplane to access the sketch. > Click once on th
word “Initial”, then click on it a second time to rename > Change the ne
to “Profile.”

3.[C] Sketch a circle: Snap to grid (0,0), diameter 1 inch.
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4. Select a perpendicular workplane (there are two to choose fidth)
Click on one of the two workplanes perpendicular to the base turning i
> Right click > Select New Sketch > Name it “Path.”

5. Drag a vertical straight line 5 inches long (holding the shift key constre
lines to be vertical or horizontal) > Starting at the end point of the first
drag a horizontal straight-line, length 5 inches.

6. Apply a 2-inch radius to the corner. Click on the Sweep icon at the top
the screen > In the dialogue box that opens, make sure that each sket—

Sweep Profile [

in its proper field, “Profile” in Profile, “Path” in Path> Click OK. Festure rame: T
Sketch to uge az profile: Sketch to use as path: Thickness [in}: i
| Profile =] [Pan =] [ =l

Now the pitfalls. s e
ubtract material

COINCIDENCE. It is important to remember that for a profile to be valid. *
must form a single, connected chain of lines. Pro/DESKTOP provides vis  +
clues to indicate that your lines are connected.

In this image you see tiny red squares at the intersection of the radius ar
straight lines. These squares are called coincident points, and they indic:
the lines have been successfully connected. If you don’t see them — as il
image to the right — you are likely to get tRisoblem Updating Feature error
message.

Another visual clue is the dashed line right at the coincident points.
i j A problem occuned when feature 'sweep 1" waz applied. The lines in

Problem Updating Feature = 2

the sketch defining the path of the sweep do nat form a valid path. This dashed line indicates that the radiumhgentto the Straight

There muzst be a single connected chain of lines. The chain may be line.
open of clozed to form a loop. Congtruction lines are ignared.

Cloge | Undo | Suppress | Redefine I If you have made a complex sketcl rs;:z:gﬁ';:;; 0K |
to use as youPath profile and your = [wrependicua Carcel |
Sweep isn’t working, you can look to see if these dashes and squares are present. You ¢ |*7™"
click on any two lines in the sketch (shift functions as the word “and”) and from the
Constraint menu selectnspector. ress_|
Remove Al |

If your sketch doesn’t have these constraints, you can apply them yourself. Just click on
two adjacent lines > From th&onstraint menu selecTangent. The two lines should move

together and the dashed line should appear indicating that the lines are tangent. It is a g -
practice toFix a line in place before using constraint commands or the lines might move ¢ | Censtraint  Feature  Assembly torkplan:

% Between the selected lines and others

1 Within the selected lines

unpredictable ways. With a line selected (red), go tdirestraint menu at the top of the g  Dimensian z _| q

screen > Seledfoggle Fixed. — —
Eerpendicular

PERPENDICULARITY. What if all your lines are connected and T |

tangent to radii and your sweep still doesn’t work? Bear in minc W

that for a sweep to work, you need two sketches in two Enqual Lenath

perpendicular workplanes. It is vital that the first line of the patt Equal Radius

meet the profilabsolutely perpendicularlyThe most effective way T Toggle Fived ChI+E

to ensure that the path is perpendicular to the profile is to hold - Tooale Reference. GhrltR

shift key while dragging the line; this ensures that a line is verti
or horizontal.
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Ok, but what if the sweep still isn’t working? After banging

the desk you might want to check one other possibility. When
we say that sketches have to meet perpendicularly, we mean

the have to meet perpendicularly. The easiest way to ensure
that the sketches meet is to start them both at (0,0) on the
perpendicular workplanes. You can also zoorfShift + Z]
really close to see if they are missing, like here.

If they are missing, click on the end of the path line and move

it around, dragging it right to coordinate (0,0).

SELF-INTERSECTING SOLIDS. This problem occurs
under the following conditions:

O An angle is too acute
O Your profile is too wide for you path

Problem Updating Feature ;

&

Cloze |

2=

A, problem occurred when feature “sweep 1" was applied. [tz not
pozsible o do the sweep operation. Uzually this iz because the profile
haz to turn comers too tightly creating a selfntersecting solid.

Unda

Redefine I

O One line is much shorter than adjacent lines at a right ang
to it

Suppress |

A FINAL TIP

If you are working on a very complex sweep project, set up
the profile, set up the path sketch, and begin building the pat
by adding one line at a tim&ood luck and have fun!

To learn how you can receive training in teaching with
Pro/DESKTOP, go tewwv.ptc.com/for/education/schools
[index.htm. ©
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4'x8' CNC
Servo Router

Comes Fully Assembled
and Complete with
Servo Motors,
Spindle Router and
Accessories!

Read Up On:
"Before Investing,

What You Should Look
For In A CNC Router System"

at www.technocnc.com
Wide Range of Curriculums Available
For FREE Literature, Call: 1-800-819-3366

- Mail Order
Markerplace

-

Help Your Students MEASURE, UP with

THE SUPERINCH!

(:.P. ENTERPRISES
751 Heather Drive Shoreview, MN 55126
www.thesuperinch.com

GRAPHISOFT.

The world leader in
Building Information Modeling

50 seat university lab license of ArchiCAD 8
available from Integrated CADD Services,
only $150. Call 800-383-5195 to order.
www.intcad.com

)

80-20
metric

/20 80/20 Inc.

For the Full Story...

= www.8020.net

Toll Free: 877-248-8020
Fax: 260-248-8029

~_| € The Industrial Erector Set” > _{
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