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Chapter 3 Extruded Boss and Cut 
 
Extrude tool is used to extend a sketched profile in one or two directions as either a thin feature or a solid feature.  
An extrude operation can either add material to a part (in a base or boss) or remove material from a part. 
 
3.1 Extruded Boss 
Extruded Boss feature adds material to the part model. To create an extruded boss: 
1)     Sketch a profile for the extruded boss. 

2)     Select Extruded Boss/Base  on the Features toolbar or select Insert, Base, Extrude on the menu bar. 
 

 
 
3.1.1 Direction 1 Setup 

 
Use the spin buttons beside the depth text box to change the value, or type in the value in the text box.     
If necessary, click Reverse Direction button to change the extrusion direction.  
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Up to Vertex terminates the extrusion at a selected vertex level.  If it is selected, the depth text box changes to 
vertex list box.  Select a vertex in the existing part features, the vertex¡¯s name appears in the vertex list box as 
shown in.  The extrusion terminates at the selected vertex level.  

 
Up to Surface terminates the extrusion at a selected surface.  If it is selected, the depth text box changes to face 
list box.  Select a surface to terminate the extrusion in the existing part features, the face¡¯s name appears in the 
face list text box as shown in. 
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Offset From Surface terminates the extrusion at the distance from a selected surface.  Select a surface, and 

type a offset value in the Offset Distance  text box.  The extrusion terminates at a distance that is typed in 
the offset text box from the selected surface as shown in. 

 
Mid Plane extends the feature from the sketch plane equally in both directions.  Specify the total distance in the 

Depth  text box as shown in. 

 
Through All extends the feature from the sketch plane through all existing geometry as shown in.  When the 
feature is a base feature, it will not appear in the end condition list.  
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Draft On/Off option adds a draft to the feature when the profile is extruded.  To add a draft to the feature: 

 
3.1.2 Direction 2 Options 
If a profile is to be extruded in both sides of the profile with different distances, check the Direction 2 check box, 
and the select the end condition of the direction 2 as same as described in Direction 1.  Both sides can have 
different extrude depths and draft angles as shown in. When the Mid Plane is selected, Direction 2 is disenabled. 
 

 
3.1.3    Thin Feature Options 
Select the Thin Feature check box and do the following: 
Select a Type: One-Direction, Mid-Plane, or Two-Direction as shown in. 
One-Direction adds material in one direction of the sketch (inside or outside) using the specified wall thickness.  
Mid-Plane adds material in both directions of the sketch (both inside and outside), dividing the specified wall 
thickness equally on both sides of the sketch geometry.  
Two-Direction adds material in both directions of the sketch, using a different wall thickness on each side of the 

sketch geometry (as specified for Direction 1 Thickness  and Direction 2 Thickness   ).  
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Click the Auto fillet corners check box to round-off the corners. This applies only to open profile thin based 

features. Enter a Fillet Radius  as shown in. 
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3.1.4    Finish Extrude 
Once all of the parameters in the PropertyManager are setup, the extruded feature can be finished in two ways 
as. 

o      Click OK  in the PropertyManager to accept the parameters and finish the extruded feature.  
o      Click the green check (OK) button in the Confirmation Corner of the graphics window as shown in. 

 
3.2 Extruded Cut 
Extruded cut feature removes material from the part. The End Condition, Draft, and Thin Feature options are 
same as described in Extruded Boss/Base. To create an extruded cut: 
1)     Sketch the profile for cut. 

2)     Click Extruded Cut  on the Features toolbar or select Insert, Cut, Extrude on the menu bar. 
3)     Under Direction 1, do the following: 
¡¤       Select an End Condition. 

¡¤       Examine the preview and if necessary, click Reverse Direction  to extrude in the opposite direction. 
¡¤       If necessary, select the Flip side to cut check box as shown in (a). 

¡¤       Click Draft On/Off  to add a draft to the feature as shown in (b). Enter a Draft Angle. Select the Draft 
outward check box to change the draft direction. 
4)     If necessary, select the Direction 2 check box to apply the cut extrude in a second direction. Follow the 
procedure for Direction 1. 
5)     To create a thin-walled feature as shown in (c), select the Thin Feature check box and do the following: 
¡¤       Select a Type: One-Direction, Mid-Plane, or Two-Direction. 

¡¤       Examine the preview and if necessary, click Reverse Direction  to create the thin feature on the 
opposite side. 

¡¤       Enter a Direction 1 Thickness . 

¡¤       If Two-Direction is selected as the Type, enter a Direction 2 Thickness . 

¡¤       Click OK . 
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3.3 Profile Options 
When a profile is sketched for creating extruded features, there are some requirements for the profile: 
1)     Except the base feature, disjointed profile is not allowed as shown in. 

 
2)     The profile cannot have self-intersecting entities, tangent loops, overlap loops as shown in. 



  Mekatronik Tasarım 

8 Dr C. Oysu 

 
3)     It can be a closed or open single-loop sketch.   
In Extruded Boss/Base feature creation, the close profile produces a solid feature as shown in (a), or a thin 
feature.  The open profile produces only a thin feature as shown in (b). 

 
In Extruded Cut feature creation, the close profile generates a solid or thin-feature cut as shown in (a) and (b).  If 
an open profile is closed by the part edges, it also produces a solid cut as shown in (c).  Otherwise it only results 
in a thin-feature cut as shown in (d). 

 
4)     Separated multiple-loop profile Separated multiple loop profile can be used in SolidWorks 



  Mekatronik Tasarım 

9 Dr C. Oysu 

 
5)     Nested multiple-loop profile 
Nested multiple-loop profile is allowed in SolidWorks.   The number of nested loops cannot be greater than two 
as shown in  

 
In Extruded Boss/Base operation, the outside loops produce solids and the inside loops create cavities as shown 
in. 
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In Extruded Cut operation, the cut is done based on the outside loop.  If the cut direction is flipped, the outside 
loop produces solid, and the inside loop create cavities as shown in. 
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3.4 Extruded Feature Project: V-Block 
In order to demonstrate how to create extruded features step by step, V-Block model is used in this project.  Its 
geometry and dimensions are shown in. 

 
3.4.1 Modeling Procedure 
Before a model is created, a strategic plan for modeling should be done.  The following points should be 
considered: 
¡¤       Which view of the part best conveys its shape?   
The base feature is usually the most prominent feature in that view. 
¡¤       What is the most important feature of your part?  
Create these features early in the modeling process so you can use them for creating subsequent features. 
¡¤       Can the origin and coordinate planes be used to modeling advantage?  
From the above considerations, the V-Block can be created as the following steps as shown in. 
1)     Create a 64mm x 90mm x 77mm block using Extrude Boss/Base. 
2)     Cut 26mm x 19mm x 77mm Rectangular Slot using Extrude Cut. 
3)     Cut V-slot using Extrude Cut. 
4)     Cut Trapezoid slot using Extrude Cut. 

 
3.4.2 Start SolidWorks and Setup Properties 
1)     Start SolidWorks 2001Plus 

2)     Select New  on the Standard toolbar, or select File, New on the menu bar. 

3)     Select Part   from the Template tab in the dialog box, then click OK. 
4)     Click File, Properties on menu bar.  
5)     Fill in the necessary properties in the dialog box, and click OK to accept the properties and close the dialog 
box. 
6)     Select Tools, Options on the menu bar to open the Options dialog box. 
7)     Select the Document Properties tab, and click Unit in the properties tree text box. 
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8)     Select Millimeter and set the decimal places to 2 as shown in. The available units are Millimeters, 
Centimeters, Meters, Inches, Feet, Feet & Inches. 

 
9)     Click Material Properties in the properties tree box.  Change the density to 0.0078 g/mm^3 as shown 

 
10)  Click Grid/Snap in the properties tree box.  Check the Display grid check box in the grid frame to display 
the grid in the sketch environment as shown in. 
11) Click OK to accept the changed properties and close the dialog box. 
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3.4.3 Create Extruded Base Feature 

1)     Select Sketch   on the Sketch toolbar to open a new sketch on the Front Plane. 

 

5)     Select Dimension  on the Sketch Relation toolbar. 

 
Fig. 3 - Base Block Profile 

10) Select Extruded Boss/Base  on the Features toolbar.  
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t 
1)     Select the front surface of the base feature as shown in. 

 

2)     Select Sketch  on the Sketch toolbar to open a sketch on the 
front surface. 

3)     Select Normal To  on the Standard Views toolbar to make the 
sketch parallel to the screen. (If the Standard Views toolbar is not 
displayed,  

 

 

8)     Select Extruded Cut  on the Feature toolbar. 
9)     Select Through All from the end condition drop down list box in the Cut- Extrude PropertyManager as 
shown in. 

10) Click OK  to finish the cut. 
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1)     Select the right surface of the part as the V-Slot sketch plane as shown in. 

 

2)     Select Sketch  on the Sketch toolbar to open a new 
sketch. 

3)     Select Normal To on the Standard Views toolbar to 
make the sketch parallel to the screen. 

4)     Select Line  on the Sketch Tools toolbar. 
 

6)     Select Centerline  on the Sketch Tools toolbar. 
7)     Draw a vertical centerline in the middle of the V-slot 
sketch as the symmetric axis. 

8)     Select Add Relation  on the Sketch Relation toolbar. 

9)     Click Keep Visible  on the PropertyManager to keep the Add Relation command active. 
10) Select two angled lines and the centerline. 
11) Select Symmetric in the Add Relation PropertyManager as shown in to make two angle lines symmetric 
about the centerline. 
12) Select two vertical lines and the centerline. 
13) Select Symmetric in the Add Relation dialog box as shown in to make two vertical lines symmetric about the 
centerline. 

14) Click OK  button to close the Add Relation PropertyManager 
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15) Select Dimension  on the Sketch 
Relation toolbar. 
16) Dimension the sketch as shown in.  The 
sketch is fully constrained.  If not, apply 
coincident constraints to the two endpoints of 
the vertical lines with the top edge of the part. 

17) Select Extruded Cut  on the 
Features toolbar 
18) Select Through All from the end 
condition drop down list box in the Cut-
Extrude PropertyManger. 
19) Uncheck Direction 2 as shown in. 

20) Click OK  to finish the cut. 
21) Hold the middle mouse button and move 

the mouse or click Rotate View   on View 
toolbar, and drag the mouse to rotate the model.  Right click and select Rotate View from the context menu to 
end the rotate view command  

22) Select Isometric  on the Standard Views toolbar to set the part orientation to Isometric. 
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3.4.6 Cut Trapezoid Slot 
1)     Select the same surface as in V-Slot cut as the sketch 
plane for the trapezoid cut as shown in. 

 

2)     Select Sketch  on the Sketch toolbar to open a new 
sketch. 

3)     Select Normal To  on the Standard Views toolbar to 
make the sketch parallel to the screen. 

4)     Select Line on the Sketch Tools toolbar. 
5)     Draw three lines to form the trapezoid slot sketch as shown 
in. 

6)     Select Centerline  on the Sketch Tools toolbar. 
7)     Draw a vertical centerline in the middle of the trapezoid slot 
sketch as the symmetric axis. 

8)     Select Add Relation  on the Sketch Relation toolbar. 
9)     Select the two angled lines and the centerline.  Select 
Symmetric in the PropertyManager as shown in. 

10) Click OK  to close the PropertyManager. 

 

13) Select Extruded Cut  on the Features toolbar 
14) Select Through All from the end condition drop down list 
box in the Cut-Extrude PropertyManger. 
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15) Check Flip side to cut to change the cut direction toward inside. 
16) Uncheck Direction 2 as shown in. 

17) Click OK  to finish the cut.  The final part is shown as in. 
 
 

 
 
3.4.7 Change Feature Names and Check Model Mass 
Properties 
Once features are created, they are listed in the FeatureManager 
Design Tree as shown in with default names.  

 
Those default names can be changed to make the features recognized easily: 
1)      Click Base-Extrude twice (not double click) in the FeatureManager 
Design Tree. 
2)      Type Block as the new name. 
3)     Click Cut-Extrude1 twice, and change it to Rectangular-Slot. 
4)     Click Cut-Extrude2 twice, and change it to V-Slot. 
5)     Click Cut-Extrude3 twice, and change it to Trapezoid-Slot. 
The new FeatureManger Design Tree is as shown in. 
 
 
To check the model mass properties: 
1)      Select Tools, Mass Properties on the menu bar. 
2)      The Mass Properties dialog box appears. 
3)      Select Options button.  The Measurement Options dialog box appears, and the mass properties are 
calculated automatically as shown in (b). (Note: in the dialog box, the mass density is displayed as 0.01 gram per 
cubic millimeter because the decimal places is setup as 2.  It does not influence the mass properties.  To display 
the correct value of the mass density, select the Options button.  The Measurement Options dialog box appears.  
Change the Decimal Places to 4, the mass density is displayed as 0.0078 g/mm^2 in the Density text box as 
shown in (a).  
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4)     Click the OK button to close the Measurement Options dialog box. 
5)      Click Print button to print the mass properties, or click Copy to copy them into the clipboard.  Then they 
can be copied to other programs. 
6)     Click Close to close the Mass Properties dialog box. 
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Chapter 4 Holes and Cosmetic Threads 
Holes are pick & place features.  SolidWorks provides two tools for creating holes:  Simple Hole and Hole 
Wizard.    With Hole Wizard, very complicated hole features can be built, such as counerbore, countersink, 
threads etc with different end condition.  In general, it is best to create holes near the end of the design 
process.  This helps to avoid inadvertently adding material inside an existing hole.  It is suggested that if 
the holes which do not require additional parameters, should be created using Simple Hole tool.  Simple 
Hole provides a better performance than Hole Wizard for simple holes.  This chapter will introduce both 
hole tools, and give a detailed explanation to each parameters in the hole tools.  
4.1 Simple Hole 
Simple Hole tool creates simple holes, which only need to specify diameter and the end condition.  Using 
Simple Hole tool, through holes, blind holes with flat bottom, and draft holes can be created as shown. 

 
4.1.1 Insert a Simple Hole 
1)     Select a planar face on which a hole is to 
be created.  The clicked point is to be used as 
the hole center point. 

2)     Click Simple Hole  on the Features 
toolbar, or select Insert, Features, Hole, 
Simple on the menu bar. The Hole 
PropertyManager appears as shown in. 
3)     Under Direction 1, select an End 
Condition from the followings as shown 

¡¤       Blind, specify the Depth  . 
¡¤       Through All 
¡¤       Up to Next 

¡¤       Up to Vertex, select a Vertex   in the 
graphics area. 
¡¤       Up to Surface, specify the Face/Plane 

 in the graphics area. 

¡¤       Offset from Surface, specify the Face/Plane , and enter the Offset distance . Select the 
Reverse offset check box, if appropriate. 
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4)     Type in a Hole Diameter . 

5)     If necessary, click Draft On/Off  to add a draft to the hole. Set the Draft Angle, and select the 
Draft outward check box, if necessary. 
4.1.2 Position the hole 
When a simple hole is 
created, its position is not 
located accurately.  To 
position the hole accurately: 
1)     Right-click the hole 
feature in the model or the 
FeatureManager design 
tree, and select Edit Sketch 
as shown in.  Then the 
sketch environment is 
activated. 
 
2)     Add dimensions or 
constraints to position the 
hole in the sketch 
environment. the hole 
diameter can also be modified in the sketch as shown in. 

 

3)     Exit the sketch or click Rebuild . 
 
4.1.3 Change the diameter, depth, or type of 
the hole 
After a simple hole is created, its parameters can 
be modified as the following steps: 
1)     Right-click the hole feature in the model or 
the FeatureManager design tree.  The selected 
hole is highlighted in the graphics window.  Select 
Edit Definition in the context menu as shown in 
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2)     The Hole PropertyManager appears. Make the necessary changes in the Hole PropertyManager. 

3)     Click OK .  
4.2 Hole Wizard 
Hole Wizard creates holes with complex profiles, such as drilled , counterbored , countersunk, tap, pipe 
tap, and legacy holes.  
To create a hole using the hole wizard: 
1)     Create a part and select a planar surface (or working plane) 

2)     Click Hole Wizard   on the Features toolbar or select Insert, Features, Hole, Wizard on the 
menu bar.  The Hole Definition dialog box appears as shown in. 

 
3)     Click the appropriate tab in the Hole Definition dialog box.  
4)     Set the proper parameters. 
5)     Select the item in the graphics window if needed. 
6)     Click the Next button. A Hole Placement dialog box appears 



  Mekatronik Tasarım 

23 Dr C. Oysu 

7)     If multiple holes are to be created, select Point on the Sketch Tools toolbar.  Sketch hole center 
points.  Otherwise, skip this step. 

8)     Select Dimension  on the Sketch Relation toolbar.  
9)     Dimension the hole center location. 

10) If necessary, select Add Relation  on the Sketch Relation toolbar to add constraints. 
11)  Click the Finish button in the Hole Placement dialog box to create hole(s). 
The selected hole type determines the capabilities, available selections, and graphic previews. After a hole 
type is selected, the appropriate fastener should be selected to define the hole parameters. The fastener 
dynamically updates the appropriate parameters. The interface uses a three column format (Property, 
Parameter 1, Parameter 2), along with an overall graphic preview based on end condition and depth. 
Parameters may include one or two values. The width of each parameters column can be adjusted by 
dragging the separating line between two columns. 

4.2.1 Counterbore 
To create a counterbored hole, select Counterbore tab in the hole definition dialog box.  The counterbore 
parameters appears in the dialog box as shown in.  Setup the hole parameters in the dialog box.  

 
In the dialog box, the parameters of a standard hole can be set by selecting a Standard and a fastener 
from the lists.    Once the standard and the fastener are selected, the parameter values are filled in 
automatically.  The parameters for a non-standard hole can be entered in the hole parameter text boxes 
individually. 
 
To create a standard hole: 
 
1)     Select a Standard from the drop down list box in Parameter 1 column as shown in. 
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Fig. 4 - Standards 

2)     Select a Screw type as shown in(a).  The screw type determines the counterbore diameter and the 
depth. 
3)     Select a Screw size (b).  It determines the hole size.  Once the size is selected, the counterbore 
diameters are updated in the dialog box automatically. 

 
4)     Select the end condition of the hole.  The available end conditions are same as described in simple 
hole feature.   
¡¤       If Blind is selected, in the End Condition & Depth,  Parameter 2 cell, type in the depth. 
¡¤       If Offset From Surface is selected, in the Selected Item & Offset, Parameter 2 cell, type in the 
offset distance. 
5)     If one of the following end conditions is selected, select the corresponding item in the graphics 
window.  The name of the item will appears in the Selected Item & Offset, Parameter 1 cell. 
¡¤       Up to Vertex 
¡¤       Up to Surface 
¡¤       Offset From Surface 
6)     Click the Next button to enter the sketch environment. 
7)     Sketch more center points for multiple holes. 
8)     Dimension the hole centers. 
9)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
To create an Non-standard hole: 
1)     Select an end condition for the hole 
2)     Setup the parameters for the end condition 
¡¤       If Blind is selected, in the End Condition & Depth,  Parameter 2 cell, type in the depth or keep the 
default value.   
¡¤       If Offset From Surface is selected, in the Selected Item & Offset, Parameter 2 cell, type in the 
offset distance. 
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3)     If one of the following end 
conditions is selected, select the 
corresponding item in the graphics 
window.  The name of the item will 
appears in the Selected Item & 
Offset, Parameter 1 cell. 
¡¤       Up to Vertex 
¡¤       Up to Surface 
¡¤       Offset From Surface 
4)     In dialog box, type in the required parameters as shown in. 

 5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
4.2.2 Countersink 
To create a countersunk hole, select 
Countersink tab in the hole 
definition dialog box.  The 
countersink parameters appears in 
the dialog box as shown in. Same 
as described in the Counterbored 
hole, standard and non-standard 
countersinks can be created. 

 
To create a standard countersink: 

1)     Select a Standard from the 
drop down list box in Parameter 1 
column 
2)     Select a Screw type as shown 
in. The screw type determines the 
countersink diameter and the depth. 
 
 
 
 

 

3)     Select a Screw size.  It determines the hole size.  Once the size is selected, the countersink 
parameters are updated in the dialog box automatically. 
4)     Select the end condition of the hole.  The available end conditions are same as simple hole.  Select 
the end condition of the hole.  The available end conditions are same as simple hole.   
¡¤       If Blind is selected, in the End Condition & Depth,  Parameter 2 cell, type in the depth or keep the 
default value. 
¡¤       If Offset From Surface is selected, in the Selected Item & Offset, Parameter 2 cell, type in the 
offset distance. 
5)     If one of the following end conditions is selected, select the corresponding item in the graphics 
window.  The name of the item will appears in the Selected Item & Offset, Parameter 1 cell. 
¡¤       Up to Vertex 
¡¤       Up to Surface 
¡¤       Offset From Surface 
6)     Click the Next button to activate the sketch environment. 
7)     Sketch more center points for multiple holes. 
8)     Dimension the hole centers. 
9)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
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To create an Non-standard hole: 
1)     Select an end condition for the hole 
2)     Setup the parameters for the end condition 
¡¤       If Blind is selected, in the End Condition & Depth,  Parameter 2 cell, type in the depth.   
¡¤       If Offset From Surface is selected, in the Selected Item & Offset, Parameter 2 cell, type in the 
offset distance. 
3)     If one of the following end 
conditions is selected, select the 
corresponding item in the graphics 
window.  The name of the item will 
appears in the Selected Item & 
Offset, Parameter 1 cell. 
¡¤       Up to Vertex 
¡¤       Up to Surface 
¡¤       Offset From Surface 
4)     In dialog box, type in the required parameters as shown in. 
5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
4.2.3 Hole 
To create a hole, select the Hole tab in the hole definition dialog box.  The hole parameters appears in the 
dialog box as shown in, The difference between hole wizard and simple hole is that the simple hole only 
creates flat bottom hole, while the hole wizard creates an angle bottom. 
 

 
Fig. 4 -Hole Parameters 

 

To create a standard hole: 
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1)     Select a Standard from the drop down list box in Parameter 1 column 
2)     Select a Screw type and size as shown in.  These two parameters  determine the hole diameter. 

 

3)     Select a hole end condition.  If needed, select the item in the graphics window, and setup the 
corresponding parameters in the dialog box. 
4)     Click the Next button to activate the sketch environment. 
5)     Sketch more center points for multiple holes if needed. 
6)     Dimension the hole centers. 
7)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
To create an Non-standard hole: 
1)     Select an end condition for the hole 
2)     Setup the parameters for the end condition.  If needed, select the item in the graphics window, and 
setup the corresponding parameters in the dialog box. 
3)     In the dialog box, type in the required dimensions for the hole as shown in. 

 
Fig. 4 - Hole Parameters 

4)     Click the Next button to 
activate the sketch environment. 
5)     Sketch more center points 
for multiple holes if needed. 
6)     Dimension the hole 
centers. 
7)     Click the Finish button in 
the Hole Placement dialog box 
to create hole(s) 
4.2.4 Tap 
To create a tap hole, select the 
Tap tab in the hole definition 
dialog box, the tap hole 
parameters appear in the dialog 
box as shown in. 
To create a standard tap hole: 

1)     Select a Standard from the 
drop down list box in Parameter 
1 column 
2)     Select a Screw type and 
size as shown in.  Screw type 
determines the hole depth.  The 
only difference between two 
screw types is the drill depth of 
the tapped hole (bottoming)  is 
smaller than that of the tapped 
hole.  The screw size 
determines the hole diameter. 
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3)     Select a hole end condition.  If needed, select the item in the graphics window, and setup the 
corresponding parameters in the dialog box. 
4)     Select the Add Cosmetic Thread option  as show in. 
¡¤       No Cosmetic thread will not produce the cosmetic thread on the part. 
¡¤       Add Cosmetic thread with thread callout creates a cosmetic thread and thread callout in the part.  
In 2D drawing creation, this thread callout can be displayed. 
¡¤       Add Cosmetic thread without thread callout creates a cosmetic thread without the thread callout.  
Therefore, the thread callout will not be displayed in 2D drawings. 

 

5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes if needed. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
To create an Non-standard tap hole: 
1)     Select an end condition for the hole 
2)     Setup the parameters for the end condition.  If needed, select the item in the graphics window, and 
setup the corresponding parameters in the dialog box. 
3)     In the dialog box, type in the required dimensions for the hole as shown in. 
 

 
Fig. 4 - Tap Hole Parameters 

4)     Select an Add Cosmetic Thread option from the list box. 
5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes if needed. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
4.2.5 PipeTap 
To create a piptap hole, select the PipeTap tab in the hole definition dialog box, the tap hole parameters 
appear in the dialog box as shown in 
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To create a standard piptap hole: 

1)     Select a Standard from the drop down list box in Parameter 1 column 
2)     Select a Screw Size. It determines the hole diameter. 
3)     Select a hole end condition.  If needed, select the item in the graphics window, and setup the 
corresponding parameters in the dialog box. 

4)     Select one of the Add Cosmetic Thread options: 

¡¤       No Cosmetic thread 
¡¤       Add Cosmetic thread with thread callout  
¡¤       Add Cosmetic thread without thread callout  
5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes if needed. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
To create an Non-standard piptap hole: 
1)     Select an end condition for the hole 
2)     Setup the parameters for the end condition.  If needed, select the item in the graphics window, and 
setup the corresponding parameters in the dialog box. 
3)     In the dialog box, type in the required dimensions for the hole as shown in. 
 

 
4)     Select an Add Cosmetic Thread option 



  Mekatronik Tasarım 

30 Dr C. Oysu 

5)     Click the Next button to activate the sketch environment. 
6)     Sketch more center points for multiple holes if needed. 
7)     Dimension the hole centers. 
8)     Click the Finish button in the Hole Placement dialog box to create hole(s) 
 
4.2.6 Legacy 
The Legacy tab is used to edit 
any holes that are created 
prior to the SolidWorks 2000 
release. When the Legacy tab 
in the Hole Definition dialog box 
is selected, all the information 
including the graphic preview, 
displays in the same format as 
when the hole is originally 
created, prior to the 
SolidWorks 2000 release  

To edit a hole created prior to 
SolidWorks 2000: 
1)     With the part open, right-
click the hole in FeatureManager 
design tree and select Edit 
Definition. The hole type is 
displayed, along with existing 
dimensions and a preview. 
2)     To change a dimension in 
the Section dimensions box, 
click-pause-click, then enter a 
new dimension value. 
3)     If necessary, select the End condition from the list. 
4)     Specify the Face, Vertex, or Offset, if the end condition requires it. 
5)     Click the Next button to activate the sketch environment. 
6)     Drag the hole center to a desired location or dimension the center point as required. 
7)     Click the Finish button to create the holes. 
 
4.3 Cosmetic Thread 
A cosmetic thread represents the inner diameter of a thread on a boss or the outer diameter of a thread on 
a hole and can include a hole callout. It is not a real thread, just a circle.  Once a cosmetic thread is 
created, it appears under the hole in the FeatureManager Design Tree. The thread callout can be displayed 
in 2D drawing as shown in. 

 
As mentioned in Tap and pipe tap holes, cosmetic threads can be added in the Hole Wizard.  To insert 
cosmetic threads to a hole, which is not created using Hole Widzard: 
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1)     On a cylindrical feature (a boss, a cut, or a hole), click the circular edge where the thread begins. If 
the feature is a conical hole, select the major diameter. If the feature is a conical boss, select the minor 
diameter. 

2)     Click Cosmetic Thread  on 
the Annotations toolbar, or select 
Insert, Annotations, Cosmetic 
Thread on the menu bar.  The 
Cosmetic Thread dialog box 
appears as shown in. 

3)     Select the thread end condition 
in the Apply thread frame. 
4)     Type the major diameter in the 
Major diameter text box, or use spin 
buttons to set the major diameter. 
5)     Type the thread callout in the 
Thread callout text box. 
6)     Click OK to create the cosmetic 
thread. 
To edit a cosmetic thread: 
1)     In a part or assembly 
document, right-click the Cosmetic 
Thread feature and select Edit 
Definition. 
2)     Make the necessary changes in 
the Cosmetic Thread dialog box 
3)     Click OK. 
To specify the line style and weight for cosmetic threads in the active drawing document: 
1)     Select Tools, Options on the menu bar. In the Document Properties tab, select Line Font. 
2)     In the Type of edge section, select Cosmetic Thread. 
3)     Choose a Style and Thickness from the lists. The Preview box shows the results. 
4)     Close the Options dialog box. 
 
4.4 Hole Project: Bracket 
 
The hole project model is as shown in. 
 

 
Fig. 4 -  Bracket 

The bracket model can be built by the following procedure as shown in. 
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1)      Create a base 
2)     Add a boss on the base  
3)     Cut a pocket on the boss. 
4)     Cut a fillet on the boss. 
5)     Create Counterbored holes on the base. 
6)     Drill Counterbsunk holes on the boss. 
7)     Drill a simple hole on the base and create a cosmetic thread on it. 

 
 
4.4.1 Create a Base 
1)      Start SolidWorks 2001Plus 

2)     Select New  on the Standard toolbar, or click File, New on menu bar. 

3)     Select Part   from the Template tab in the dialog box, and click OK. 
4)     Click File, Properties on the menu bar.  
5)     Fill in the necessary properties in the dialog box, 
and click OK to accept the properties and close the 
dialog box. 
6)     Click Tools, Options on menu bar to open the 
Options dialog box. 
7)     Select the Document Properties tab, and click 
Unit in the properties tree text box. 
8)     Select Millimeter and set the decimal places to 2.   

10)  Select Sketch   on the Sketch toolbar to open 
a new sketch on the Front Plane. 

11) Select Rectangle  on the Sketch Tools toolbar. 

15) Select Fillet   on the Sketch Tools toolbar.  The Sketch Fillet PropertyManager appears. 
16) Type 10 mm in the Radius text box. 
17) Check the Keep constrained corners check box to keep the virtual corner of the rectangle. 
18) Select the left vertical line and the top horizontal line as shown in 
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19)  Select left vertical line and bottom line, right vertical line and top line, right vertical line and the bottom 
line.   Four fillets are created. 

20) Click OK  to close the 
Sketch Fillet dialog box. 
21) Select Extrude Boss/Base 

 on the Features toolbar. 
22) Move the mouse out of the 
screen to set the extrude 
direction. 

23) Type 22 in the Depth  text 
box as shown in. 

24) Click OK  to create the 
base 
 
4.4.2 Add a Boss on the Base 
1)     Select the top surface of the base as shown in as the boss sketch plane. 

 

2)     Select Sketch  on the Sketch toolbar to open a new sketch. 

3)     Click Normal To  on the Standard Views toolbar to make the sketch plane parallel to the screen. 

4)     Click Hidden Line Removed  on the Views toolbar to change the model display mode to make 
the sketch area clear. 

5)     Select Rectangle  on the Sketch Tools toolbar to sketch a rectangle whose top and bottom lines 
are coincident with the top and bottom edges respectively. 

6)     Select Centerline  on the Sketch Tools toolbar to sketch a vertical symmetric axis of the 
rectangle. 

7)     Select Add Relation  on the Sketch Relation toolbar. 

8)     Click Keep Visible  on the PropertyManager to keep the Add Relation command active. 
9)     Select the centerline, two vertical edges of the part. 
10) Select Symmetric on the Add Relation PropertyManager.   
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11) Select the vertical line of the rectangle and the 
centerline.  
12) Select Symmetric on the Add Relation 

PropertyManager.  Click OK . 

13) Select Dimension  on Sketch Relation 
toolbar. 
14) Dimension the rectangle as shown in.  The 
sketch is fully constrained.  If not, apply collinear 
constraint to the line whose color does not change. 

15)  Click Shaded  on the Views toolbar to change the display to the Shaded mode.  This will produce 
a better view of the model for the extrusion. 

16) Select Extrude Boss/Base  on the Features toolbar.   
17) Move the mouse away from the base to set the extrude direction. 

18) In the Depth  text box, type 65 as 
shown in. 

19) Click OK  to create the boss. 
 
4.4.3 Cut the Socket on the Boss 
1)     Select the front surface of the boss as 
the sketch plane for the socket as shown 
in. 

 

2)     Select Sketch  on the Sketch toolbar to open a new sketch. 

3)     Click Normal To  on the Standard Views toolbar to make the sketch plane parallel to the screen. 

4)     Click Hidden Line Removed  on the Views toolbar to change the model display mode. 

5)     Select Centerline  on the Sketch Tools toolbar to draw a horizontal centerline in the middle of the 
sketch as the symmetric axis. 

6)     Select Rectangle  on the Sketch Tools toolbar.  
Drawing a rectangle whose right line is coincident with the top 
edge of the boss as shown  

7)     Select Fillet  on the Sketch Tools toolbar. 
8)     In the Sketch Fillet PropertyManager, type 8 mm. 
9)     Select two left vertical line and two horizontal lines to 
create two fillets as shown in. 
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10) Select Add Relation  on the 
Sketch Relation toolbar. 
11) Select two horizontal lines of the 
boss and the centerline. Select 
Symmetric in the Add Geometric 
Relations PropertyManager,  
12) Select two horizontal lines of the 
rectangle and the centerline.  Select 
Symmetric in the Add Geometric 
Relations PropertyManager.  Click OK 

 to close the PropertyManager as 
shown in. 

13) Select Dimension  on the 
Sketch Tools toolbar.  Dimension the 
sketch as shown in. 

 

14) Select Extruded Cut  on the Features toolbar. 
15) Move the mouse toward inside of the boss.   
16) In the Extrude-Cut PropertyManager, type 27 mm in the 

Depth  text box as shown in . 

17) Click OK   to finish the cut. 
18)  Select Shaded on the Views toolbar to change the display 
to the shaded mode.   
19)  Drag the middle mouse button to spin the model. 

 
 

 
 
4.4.4 Create Fillets on the Boss 
1)     Select the front surface of the 
boss as shown in. 

 

2)     Select Sketch  on the 
Sketch toolbar to open a new 
sketch. 
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3)     Click Normal To  on the Standard 
Views toolbar to make the sketch plane parallel 
to the screen. 

4)     Click Hidden Line Removed  on the 
Views toolbar to change the model display 
mode. 

5)     Select Centerpoint Arc  on the 
Sketch Tools toolbar. 
6)     Draw a quarter circle in the right upper 
corner of the boss as shown in. 

 

7)     Select Dimension  on the Sketch Tools toolbar. 
8)     Dimension the radius of 
the arc to 15 mm. 

9)     Select Add Relation  
on the Sketch Relations 
toolbar. 
10) Select the top edge of the 
boss and the arc.  
11) Select Tangent. 
12) Select the right edge of the 
boss and the arc. 
13) Select Tangent and click 

OK as shown in. The 
sketch is fully constrained. 

 
4.4.5 Drill Counterbored Holes on the Base 
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1)     Select the top surface of the base as shown in 
 

2)     Select Hole Wizard  on the Features toolbar.  The Hole Definition dialog box appears 
3)     Select the Counterbore tab in the dialog box. 
4)     Select ISO in the Standard cell. 
5)     Select Hex Cap Screw in the Screw Type cell. 
6)     Select M12 in the Size cell.   
7)     Select Through All in the End Condition cell.  The counterbored hole is defined by the above 
selections as shown in 

 
8)     Click Next.  The hole placement dialog box appears 

9)     Click Normal To  on the Standard Views toolbar to make the sketch plane parallel to the screen. 

10) Click Hidden Line Removed  on Views toolbar to change the model display mode. 

11) Click Centerline  on the Sketch Tools toolbar.  Draw a vertical centerline in the middle of the base 
as the hole symmetric axis. 

12) Click Point  on the Sketch Tools toolbar.  Draw a point on the symmetric location of the hole center 
point as the center point of the other counterbored hole. 

13) Select Add Relation  on the Sketch Relations toolbar. 
14) Select the vertical lines of the boss and the centerline.   
15) Select Symmetric. 
16) Select two points and the centerline. 
17) Select Symmetric. 
18) Select two points 

19) Select Horizontal.  Then click OK . 

20) Select Dimension  on the Sketch Relations toolbar.  Dimension the hole center points as shown 
21) Click Finish in the hole placement dialog box to create the counterbored holes. 
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4.4.6 Create Countersunk Holes 
1)     Select the front surface of the socket as 
shown in. 

2)     Select Hole Wizard  on Features 
toolbar.  The Hole Definition dialog box 
appears 
3)     Select the Countersink tab in the dialog 
box. 
4)     Select Through All in the End Condition 
& Depth cell. 
5)     Type 13mm in the Hole & Fit Diameter 
text box. 
6)     Type 20mm and 82 in the C¡¯Sink & 
Angle cells as shown in  
7)     Click Next.  The hole placement dialog 
box appears 

8)     Click Normal To  on the Standard 
Views toolbar to make the sketch plane 
parallel to the screen. 

9)     Click Hidden Line Removed  on the 
Views toolbar to change the model display 
mode. 

10) Click Centerline  on the Sketch Tools 
toolbar.  Draw a vertical centerline in the 
middle of the socket as the hole symmetric 
axis. 

11) Click Point  on the Sketch Tools 
toolbar.  Draw a point on the point as the 
center point of the other countersink hole. 

12) Select Add Relation  on the Sketch 
Relations toolbar. 
13) Select the vertical lines of the socket and 
the centerline.   
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14) Select Symmetric.   
15) Select two points 

16) Select Vertical.  Then click OK . 

17) Select Dimension  on the Sketch 
Relations toolbar.  Dimension the hole center 
points as shown in  

 
18) Click Finish in the hole placement dialog box 
to create the countersunk holes. 
4.4.7 Add a Simple Hole and Cosmetic Thread on 
the Base 
1)      Select the front surface of the base as shown in  

 

2)      Select Simple Hole  on the 
Features toolbar.  The Hole 
PropertyManager appears. 
3)      Select Through All in the end 
condition drop down list box. 

4)      Type 8.5 mm in the Diameter  
text box. 

5)      Click OK  to create the hole as 
shown  

 
6)      Right click the hole feature in the 
model or the FeatureManager design tree, and select Edit Sketch. 

7)     Select Normal To  on the Standard Views toolbar to make the sketch plane parallel to the screen. 

8)     Click Hidden Line Removed  on the Views toolbar to change the model display mode. 

9)     Select Centerline  on the Sketch Tools toolbar.  Draw a vertical centerline in the middle of the 
socket. 

10) Select Add Relation  on the 
Sketch Relations toolbar. 
11) Select the centerline and the two 
vertical lines of the socket. 
12) Select Symmetric to make the 
centerline in the middle of the part. 
13) Select the center point of the hole 
and the centerline. 
14) Select Coincident.  Then click OK  

15) Select Dimension  on the Sketch 
Relations toolbar. 
16) Dimension the hole center as 

shown in  
 
17) Exit the sketch by clicking the corner button as shown in 

or click Rebuild  on the Standard toolbar.  
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18)  Select the simple hole edge as the cosmetic thread start edge as shown in. 

 
19)  Select Insert, Annotation, Cosmetic Thread on the menu bar.  A Cosmetic Thread dialog box 
appears. 
20)  Select Through All in the Apply thread 
frame. 
21)  Type 10 mm in the Major diameter text 
box. 
22)  In the Thread callout, type M10 as 
shown in. 
23) Click OK to create a cosmetic thread 
shown in the part as a circle as shown in.  
The bracket modeling is finished. 
24)  Save the file as Bracket.SLDPRT.  It 
will be used in the project of Chapter 18. 
 

 
 
 
 
 
 
 
 
 

 
 


