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November 18, 2008, 5:00 p.m.

Fox Valley Technical College, Appleton, Wisconsin
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g \: 34 people attended this meeting.

Click on these links for easy navigation:

Efficient Keyways

Weldments
Design Library
Inserting Structural Members
Trimming and Extending
End Caps
Gussets
Weld Beads
Extruded Features
Subassemblies in Weldments
As Welded verses As Machined
Managing Cut Lists
Weldment Drawings
Make Your Own Weldment Profiles
More Information

Next meeting

Efficient Closed Keyways — Dan Sheber
Dan demonstrated a combination of past tricks to make efficient keyways in a shaft.

1. After modeling the cylindrical part of the shaft, start a sketch in a plane that goes along
the shaft centerline, like the top plane.

e
2. In the shaft area where you want the keyway, make a sketch Joffset 4’ ‘
centerline. Make sure that the line is constrained to be coincident V) X) )W
with origin but do not add other constraints. Parameters D
< | 0.10in -
3. Use the offset command to create the keyway profile. [Jadd dimensions

Select chain

a. Select the line. [ ei-directional

. DMake base

b. Select the offset icon. construction
[V]Cap ends
H @Arcs
c. Inthe feature manager, use these settings. Olines
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sl Each end cap will appear as a feature tree item. At any time you can right click on
End8P2 51 end cap in the feature tree and edit it. Typical editing things are changing end
Endcap3  cap thickness or chamfer size. You may need to edit an end cap mistake, like

End cap4 placing an end cap on a tube end that is welded to another tube, like the one

coming in from the upper right in the above illustration.

[ ]

Gussets -

Gussets _ . ?

In some welded designs you want to add gussets. As a practical “_/) 3_@ _') _9)
= consideration, in most designs you will have a lower cost and || g,,..0 ting Faces A
I. more effective design if you make your members large

enough and thick enough to not need gussets. When you &

add gussets, be sure to align the gussets with load bearing
elements, like the edges of tubes, and not the more aesthetic
middle, where there is little stiffness to resist the gusset forces.

Profile A

SolidWorks provides a way to rapidly make gussets. After you have T3
placed your structural members, click on the gusset icon. ; b3 P

dy
In the Supporting Faces portion of the gusset dialog box, 1@ 1] Qiter
SolidWorks is looking for the two faces that the gusset will bridge. S o
With the text box selected, click on the faces that you want the di: '
gusset to join in the graphics area. 4o« | 1.00in
The Profile area of the gusset dialog box is used to define the Thickness:

usset size and shape. The first two boxes let you select a

g p y 7 AV

Polygonal Profile or a Triangular Profile. In most cases, you will

Profile

di 1.00in

d 1.00in

d 0.50in

() a: | 45.00deq
Thickness:
74l AWV

<& | 0.25in

~ want to use a polygonal profile because it | A [ 5,

is difficult to weld the tips of a triangular T

profile. If you want the profile to look
triangular, select the polygonal profile and '
make the d3 and d4 dimensions small. HEEE A

P | | i || —

»

Parameters

With the polygonal profile selected, you

can fill in the text boxes for the length of [ offset

the sides, d7 and d2 and the length of one

of the straight segments, d3. You have

the choice with the selection target of

either giving the angel of the edge, a, or the length of the other
straight segment, d4.

At the bottom of the Profile portion of the dialog box, enter the gusset
thickness, T1. In the three icons above the thickness box, choose if
the thickness will be biased around the inner side, middle or outer side
of the location selected in the Parameters section.

In the Parameters section, select if the gusset should be
located at the start point, mid point or end point across the w

intersection of the two selected surfaces. You can use the offset to offset the gusset
from the identified locations. In the midpoint location, you have the option of reversing the offset
direction with the Flip Offset Direction icon.
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When you have the gusset designed the way you want, select the green OK check mark to
accept the design and close the dialog box .

End cap3
Endcap4 T he gussets will each appear in the feature manager. Like end caps, a separate

Gusset1 item will be in the feature manager for each gusset. The gussets can be edited by
] Gusset2 right clicking on them in the feature manager.

Weld Beads
Modeling weld beads have these advantages:

® They add an aesthetic touch to a model.
® They can be used to clearly illustrate where to weld and where not to weld.
® Use them to look for interferences with other components.

® They can be used as a part of an FEA model to supply material. Note that this FEA
strategy is coarse and weld experts would not use it.

® They can be used to determine weights and center-of-mass when weld material is a
significant portion of total weight.

® They provide illustration useful for skip welds.
Modeling weld beads have these disadvantages:

® They take time and adding little value in most cases. They make the files larger and
harder to manage. Many thoughtful companies include weld beads in their models only
in the rare cases when they are need to show where to weld or to check interferences.

® Current SolidWorks weld beads only effectively show fillet welds and not butt welds or
the fillet weld between the end of a tube and the corner radius of a tube it is mated with.

® \While the fillet weld beads work well in modeling the weld around a part that is butted
against another, when three parts join in the same area, some of the weld beads
overlap. Aesthetically, these look good but they will not work with an FEA model
because it will see them as an interference.

h To make a weld bead, click on the weld bead icon.

In the dialog box, verify or take these actions:
Full length v

e In the drop down, select Full Length, Intermittent or Staggered. it
Intermittent

Staggered

o In the Fillet size text box, enter the fillet size.
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e Check Tangent propagation if you want the weld to go
continuously around parts that have filleted corners.

e In the Face Set1 and Face Set2 boxes enter the sets of faces
that will be joined by the weld bead. For example, you can
choose the faces of a gusset for Face Set1 and the faces of
the mating parts for Face Set2. With the correct box
highlighted, click on the faces in the graphics area.

As you fill in the dialog box, the fillets you are designing will appear
in the graphics window.

When the welds look like you want, select the green OK check mark.

Fillet beads appear in the feature manager. You can edit
them by right clicking on them.

Extruded Features

Not all weldment features are structural members, caps and gussets.

Most machine design weldments have plates that are later machined

down for mounting elements and they have mounting foot pads that are much larger than a cap.

After you have identified your part as a weldment, you still have the full array of standard
extrusion (linear and revolved) features and cuts (linear and revolved), fillets, welds and hole
wizard features available. The only difference between adding these features to your weldment
verses a conventional part is that the when you extrude a feature the default is to have the
Merge result option unchecked. In fact, your weldment does not need to have any structural
members. A common application that does not have any structural members is a welded
bracket.

Sub Assemblies in Weldments

When you have a weldment, you can insert a subassembly with this menu

command sequence. Insert | Part. Navigate to the part that you want to
insert and
make the
usual
selections.

As Welded Versus As Machined
As you make your weldment, you will be making, by default, the As Machined configuration of
the model. It is the selected configuration with the As Welded version being a sub configuration.
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Get more information about SolidWorks weldments from these sources.

SolidWorks tutorials on the help menu.
Look up Weld and Weldments on the help menu index.
SolidWorks content on the task pane.

www.3DContentCentral.com

VAR training class. Weldments is an advanced topic.
SolidProfessor multimedia training.

SolidWorks World.

Return to top

Next Meeting:
The next meeting will be February 3, 2009 at FVTC.
The main presentation topic will be Efficient Management of Large Assemblies.
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