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Introduction 
SolidWorks Toolbox 2001Plus has several powerful tools to make your modeling easier.  

You can add industry standard bolts, screws, nuts, pins, washers, structural shapes, bearings, PEM inserts and 
retaining rings to an assembly.  These parts are fully parameterized SolidWorks parts. There is a full library of 
structural steel shape cross-sections that can be inserted into your parts as sketches.  The steel library also has 
a built-in calculator for stress and deflection of beams. You can add industry standard o-ring and retaining 
ring grooves to your parts. And for power transmission design there is a library of sprockets and timing belt 
pulleys, and a cam design dialog that takes you step-by-step through the design of circular and linear cams. 

 

Special Note: This document was created outside of the approved SolidWorks Documentation 
guidelines. It is intended to be used as a resource for SolidWorks employees and resellers. 
Although the author does not object to a wider distribution, it should be noted that the 
information and the software discussed in this document are subject to change without notice. 
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Turning on the Toolbox Add-in 
Toolbox must be enabled using the SolidWorks Add-in Manager. Open a blank assembly then select Tools, 
Add-Ins… and scroll down until you see the Toolbox entries as shown in Figure 1. 

 

Figure 1 

Notice that there are two entries for Toolbox. The entry for SolidWorks Toolbox Browser will turn on 
Toolbox tab in the Feature Manager area. It is from this area that the users will select the hardware and drag 
and drop into SolidWorks. Additionally, a Toolbox menu is provided. The menu allows the user to access 
the Add My Parts Wizard and Browser Configuration tools. (see Figure 2) Right clicking in the Feature 
Manager area of the browser can also access these tools. (see Figure 3) 

 

 

Figure 2 

 

 

Figure 3 
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The ‘SolidWorks Toolbox’ add-in selection offers additional menu items that are not available from the 
feature manager area or are not relevant to the feature manager area. (see Figure 4a)  

SPECIAL NOTE: In SolidWorks 2001 (prior to the 2001Plus release – see figure 4b) there were 
‘Hardware’ and a ‘Configuration’ options available from the pulldown. These were required 
because not all Toolbox hardware types (retaining rings for example) were available from the 
browser. This hardware is now available from the browser and these options have been removed 
from the Toolbox dropdown menu.  

 

 

 

Figure 4a 

 

 

Figure 4b 
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Turning on the Toolbox Toolbar 
To display the SolidWorks Toolbox toolbar, select View, Toolbars, Toolbox. (see Figures 5 and 6) 

 

 

Figure 5 

 

 

 

 

Figure 6 
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Using Toolbox 
Dragging & Dropping Hardware 
Bolts, screws, pins, nuts, washers, chain sprockets, timing belt pulleys, jig bushings, and structural members 

created by SolidWorks Toolbox can be found on the Toolbox Browser tab  in the Feature Manager.   

Adding hardware to assemblies is as simple as One, Two, Three. 

1. Select a standard (catalog); select a category (chapter), and subcategory (page). 

2. When the icons appear, drag the desired part into your assembly where SmartMates will 
automatically mate the part to another appropriate part. 

3. When you drop the part, a configuration dialog will open allowing you to specify the configuration 
parameters of the part.  When you click the OK button, the parameters specified are added to the 
part file as a new “On-The-Fly” configuration. (see Figure 7) 

 

Figure 7 
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Adding Hardware to an Assembly 
Follow these steps to drag-and-drop hardware into your assembly from the Toolbox browser tab. 

1. Select a standard (catalog), category (chapter), and hardware type (page) from the drop down lists on 
the Toolbox browser tab.  In our example, we are going to drag in an ANSI standard timing belt 
pulley. (see Figure 8) 

 

Figure 8 

2. Drag the part into the assembly by clicking the appropriate icon on the Toolbox browser tab and 
holding the left mouse button down.  The part selected will be highlighted by a box.  Most parts 
have logical SmartMates saved in the part file to facilitate the mating of parts in the assembly when 
you drag them in. (see Figure 9) 

 

Figure 9 
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3. When the part is dropped into the assembly, a dialog box will open allowing you to specify assorted 
values that will “drive” the dimensions on the part.  The value options displayed in the dialog box 
will vary according to the part dropped. (see Figure 10) 

 

Figure 10 

The property section of the dialog box displays the property values that can be specified for the part 
dropped into the assembly.  The drop-down lists work in a top down manner.  This means that each 
list is dependent on those before it.  The configuration name is generated automatically based on 
selections made in the dialog box. (see Figure 11) 

 

 

Figure 11 



 

SolidWorks Toolbox Guide 

10101010  

The Part Numbers section of the dialog box allows you to add, edit, and delete part numbers and 
descriptions to part configurations.  Once a part number has been added to a configuration, it can then 
be selected from the drop-down list for subsequent insertions into assemblies. (see Figure 12) 

 

Figure 12 

The Add button, allows you to assign your part numbers to part configurations.  The default part 
number displayed is the configuration name created in the property section of the dialog box. (see 
Figure 13) 

 

Figure 13 

The Edit button allows you modify the part number or description previously assigned to a part 
configuration. (see Figure 14) 

 

Figure 14 
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The Delete button allows you remove the part number or description previously assigned to a part 
configuration. (see Figure 15) 

 

Figure 15 

Adding Structural Members to an Assembly 
You can drag-and-drop structural steel and aluminum members into assemblies.  Follow these steps: 

1. Select the appropriate standard, structural member group, and steel or aluminum. 

2. Drag-and-drop a structural member into the assembly. (see Figure 16) 

 

Figure 16 
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3. Select a size. (see Figure 17) 

4. Enter a length 

5. Click OK. 

 

Figure 17 
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Smart Fasteners 
Smart Fasteners automatically adds fasteners (bolts and screws) to your assembly if there is a hole, hole 
series, or pattern of holes, that is sized to accept standard hardware. It uses the SolidWorks Toolbox library 
of fasteners, which has a large variety of ANSI Inch, Metric and other standard hardware. You can also add 
custom designs to the Toolbox database and use them within Smart Fasteners. Special Note: Please refer 
to Appendix A for a list of Frequently Asked Questions regarding Smart Fasteners. 

Holes for Smart Fasteners 

Smart Fasteners adds fasteners to available hole features in assemblies. The holes can be assembly or part 
features. You can add fasteners to specific holes or patterns, faces or components, or to all available holes. 

Smart Fasteners is feature-based. Fasteners are placed in Hole Wizard holes, simple holes, and cylindrical cut 
features. Smart Fasteners does not recognize holes in derived, mirrored, or imported bodies. If you 
extrude a sketch of a rectangle with a circle in it as a base feature, Smart Fasteners does not recognize the 
inside of the boss as a hole, because the cylinder is not a separate feature. See Appendix B – Unsupported 
Hole Types for more information on hole recognition. 

Fasteners 

Hole Wizard holes are fitted with matching bolts or screws. For other types of holes, you can configure 
Smart Fasteners to add any type of bolt or screw as a default. The fasteners are automatically mated to the 
holes with concentric and coincident mates. 

Hardware Stacks 

Smart Fasteners can add nuts and washers to your fasteners. Nuts and washers are automatically mated to 
the fastener with a concentric mate, and to the fastening surface with a coincident mate. 

Configurations 

The added fasteners are fully parameterized parts. Each Smart Fastener is shown in the FeatureManager, 
and can be expanded to show individual features. Smart Fasteners added to hole patterns use a fastener 
pattern derived from the hole pattern. The fasteners are all the same type and size, but you can use different 
configurations of the fastener in the pattern. For example you can make some bolts longer than others. 

Editing 

You can change your fasteners with the Edit Smart Fasteners command. It is not recommended to edit 
the individual parameters of a Toolbox part using Edit Sketch or Edit Definition. These functions 
do not update the Toolbox database. 

If the fasteners are on the wrong side of a through hole, you can flip them. 
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The screenshot below (Figure 18) illustrates the Smart Fastener PropertyManager: 

 

Figure 18 
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To add Smart Fasteners to an assembly: 

1. Select a hole (or holes), surface, or component.  

If you select a component, Smart Fasteners finds all available holes in that component. If you select a 
surface, Smart Fasteners finds all available holes that pass through the surface. 

2. Click Insert, Smart Fasteners. 

If you pre-selected a hole, surface, or component, new fasteners appear in the assembly. They are listed in 
the Smart Fasteners PropertyManager. 

3. Add more Smart Fasteners if needed: 

a. Select holes, surfaces, or components. 

The holes appear in the Smart Fasteners PropertyManager. 

b. Click Add. 

The hole names disappear from the Selections box. New fasteners appear in the assembly and in 
the Fasteners list. 

c. If you want to select all holes in the assembly, click Populate All. 

New fasteners appear in the assembly and in the Fasteners list. 

4. Change the fastener parameters if needed. 

5. Add nuts and washers if needed. 

6. Click OK. 
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Fastener Defaults 

The length of a new fastener is the next smallest national standard length for a blind hole, and the next 
longest national standard length for a through hole. When holes are deeper than the longest fastener length, 
the longest one is used. 

For a Hole Wizard hole, the fastener type matches the type of hole, and the diameter is the appropriate size. 

For a Simple Hole or cylindrical cut, you can specify a default fastener type. The fastener diameter is the 
next smallest national standard size. 

The PropertyManager Fasteners List 

The Fasteners list in the Smart Fasteners PropertyManager shows each fastener in your assembly. You can 
expand each item to show: 

• Top Stack. Washers under the head of the fastener. 

• Bottom Stack. Washers and nuts at the end of the fastener. 

• Series 1, Series 2, and so on. Separate hole series that use this fastener. Expand a Series to show: 

o Top Stack. 

o Hole features. 

o Bottom Stack. Available for through holes only. 

Right-click a fastener to change fastener type, delete it, or change the fastener parameters. 

Drag and drop a hole feature to create a new series or assign it to a different fastener. 

Smart Fasteners does not automatically add nuts or washers. You must add these by editing the fastener or 
the series.  

E d i t i n g  S m a r t  F a s t e n e r s  

You can change the type, size, length, and other editable dimensions of a Smart Fastener. You can flip Smart 
Fasteners in through holes. You can also change the type of fastener assigned to a hole, or split a bolt series by 
dragging a hole to a different fastener. 

To edit Smart Fasteners: 

Right-click Smart Fastener in the FeatureManager design tree and select Edit Smart Fastener. 

The Smart Fasteners PropertyManager appears.  
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To flip Smart Fasteners: 

1. Expand the fastener in the Smart Fasteners PropertyManager. 

2. Right-click the Series you want to flip and select Flip. 

The heads of the fasteners in the selected series flip to the other side of the joint. 

To change the type of Smart Fastener: 

1. Right-click a fastener in the Smart Fasteners PropertyManager and select Change fastener type. 

The Smart Fastener dialog box appears. 

2. Select from the following: 

• Standard. Choose from ANSI Metric, ANSI Inch, BSI, DIN, or ISO. 

• Type. Choose a type of bolt or screw from the list. 

• Fastener. Choose from specific fasteners based on the Standard, Category, and Type you picked 
above. For example, if you selected ANSI Inch, Bolts and Screws, Hex Head, the choices 
available are Finished, Heavy, Heavy Finished, Heavy Structural and Regular. The Toolbox 
Browser displays the full range of available fasteners.  

3. Click OK. 

To change the parameters of Smart Fasteners: 

1. Under Fasteners, right-click a fastener or Series and select Properties. 

A dialog box opens with a list of dimensions and features that can be changed. For example, a socket head 
cap screw lists values for Size, Length, and Thread Length and options for Drive Type and Thread 
Display. Dimensions that cannot be changed (in this example, head diameter and head depth) are not 
listed. 

2. Select a parameter to change and choose a new value or option from the list. Repeat for other parameters 
as needed. 

3. Click OK. 

NOTE: It is not recommended to edit the individual parameters of a Toolbox part using Edit Sketch or 
Edit Definition. These functions do not update the Toolbox database. 
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S m a r t  F a s t e n e r s  H a r d w a r e  S t a c k s  

Smart Fasteners does not automatically add nuts or washers to fasteners. You can add standard nuts and washers 
to Smart Fasteners in the Smart Fasteners PropertyManager. Each Series of fasteners has an associated Top Stack 
(washers added under the head of the fastener) and Bottom Stack (washers and nuts added to the end of the 
fastener). 

You can expand each fastener series to see its Top Stack and Bottom Stack (see Figure 19). If you add hardware to 
the Top Stack or Bottom Stack at the fastener level, that hardware appears in each Series. If you add hardware to 
the Top Stack or Bottom Stack at the Series level, it appears in that Series only. 

NOTE: You cannot add hardware to a Bottom Stack for blind or tapped holes. 

To add washers under a bolt head: 

1. If you are not in the Smart Fasteners PropertyManager, right-click the Smart Fastener in the 
FeatureManager design tree, and select Edit Smart Fasteners. 

The Smart Fasteners PropertyManager appears. 

2. Click  +  to expand the fastener tree. 

3. If you want to add washers to one Series only, click  + to expand that Series 

4. Double-click Top Stack for either the fastener or the Series. 

The Top Stack Components dialog box appears. 

5. In row 1, select a Component and Quantity. 

6. Click the box under Properties. 

The properties dialog box appears, where you can change the component's properties and assign a 
part number. 

7. If you want to add other sizes or types of washers to the Top Stack, select a second component in 
row 2 of the properties dialog box, a third component in row 3, and so on. If you add more than 
one type of washer, the first is next to the bolted surface, and the subsequent washers are added 
toward the bolt head. 
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NOTE: To remove a component from the stack, select None from the component list. 

 

Figure 19 

To add nuts and washers at the end of a bolt: 

1. Repeat steps 1 to 3 from the procedure above. 

2. Double-click Bottom Stack. 

The Bottom Stack dialog box appears. 

3. Add hardware as described in the procedure above. Add washers first, and the nut last. The 
hardware appears in order from the bolted surface toward the end of the bolt. 

NOTE: If you add hardware at the Series level, and then add hardware at the fastener level, you 
overwrite the Series-level hardware. 
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D r a g  a n d  D r o p  E d i t i n g  o f  S m a r t  F a s t e n e r s  

Splitting Hole Series 

In an assembly with a series of aligned holes, the design may call for a number of short fasteners or one 
long fastener. Smart Fasteners automatically assigns a single long fastener to the hole series. You can 
then split the hole series into multiple Series, each of which has its own fastener. (see Figure 20) 

NOTE: You can only split the Smart Fastener if the Series contains more than one hole feature. 

 

Figure 20 

To split a hole series: 

1. If you are not in the Smart Fasteners PropertyManager, right-click the Smart Fastener in the 
FeatureManager design tree, and select Edit Smart Fasteners. 

The Smart Fasteners PropertyManager appears. 

2. Under Fasteners, click  + to expand the fastener tree. 

3. Click + to expand the Series. 

Separate hole features are listed between Top Stack and Bottom Stack. 

4. Select any but the first hole feature and drag it to the fastener name at the top level of the tree. (The 
first feature stays with the original Series). 

A new Series is added to the list, and another set of fasteners appears in the graphics area in the 
selected holes. The fasteners have the same properties as the parent fastener. 

You can edit the properties at the fastener level or at the Series level. If you edit the properties at the 
Series level, a second fastener is created in the tree. 
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Pictorial Example – Split Hole Series 

1. In the example below (Example 1), there is a hole series that goes through four (4) unique parts. 
(The holes are aligned.) 

 

Example 1 
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2. Inserting Smart Fasteners using the Populate All option places a fastener in each hole that goes 
all the way through the hole series. (See Example 2) 

 

Example 2 

Notice that when the Series1 fastener is expanded that it displays the holes for each part (located 
between Top Stack and Bottom Stack).  
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3. Split is used if you want two (2) separate sets of bolts. To perform a Split the user selects the 
hole after the last hole desired in the first series and drags and drops the hole to the top of the 
fastener tree (in this case ‘Socket Head Cap Screw’) (see Example 3) 

 

Example 3 

 



 

SolidWorks Toolbox Guide 

24242424  

4. The user will be prompted to Split the series (Example 4), click Yes to continue. 

 

Example 4 
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5. A new Series of bolts is created as shown (Example 5) 

 

Example 5 
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6. It is likely that you will want the bolts oriented in the opposite direction. To accomplish this 
simply select the series (in this case Series2), right click and select Flip. (see Example 6) 

 

Example 6 
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7. The final result will be two sets of bolts as shown below. (see Example 7) 

 

Example 7 
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Reassigning Holes 

One way to change the properties of Smart Fasteners is to reassign the fastener hole to a different 
fastener.  

To reassign a hole: 

1. Display the Smart Fasteners PropertyManager design tree as described in the above procedure. 

2. Expand the series for the hole you want to reassign. 

3. Select the hole series in the PropertyManager design tree and drag it to another Smart Fastener in 
the tree. 

The hole series moves under the new Smart Fastener in the tree, and the new fastener appears in the 
graphics area. 

Smart  Fasteners  Part  Numbers 

You can assign part numbers and descriptions to Smart Fasteners. The part numbers become part of the Toolbox 
database, and are available to you in other assemblies. 

To assign part numbers and descriptions to Smart Fasteners: 

1. In the Smart Fasteners PropertyManager, right-click a fastener group in the Fasteners list and select 
Properties. 

2. Select List by Part Number or List by Description. 

3. Click Add. 

The Toolbox - New Part Number dialog box appears. 

4. Accept the default part number or type your own in the Part Number box. Type a description in the 
Description box. 

5. Click OK.  
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Mark Up- to -date 

If you change a hole containing Smart Fasteners, or move an assembly component containing Smart Fasteners, you 
might get the following warning: Hole series has changed. Please verify that current fastener is correct. 

The affected fastener is marked with an exclamation point  in the FeatureManager design tree. 

To clear the warning: 

1. Check that the Smart Fastener size and length is still appropriate for the updated assembly or Edit 
Properties of the fastener to modify. 

2. Right-click the fastener in the FeatureManager design tree and select Mark up-to-date.  

Conf igur ing Bol t  Patterns in  Smart  Fasteners  

Smart Fasteners added to hole patterns use a bolt pattern derived from the hole pattern. The fasteners are all the 
same and there is only one fastener listed in the Smart Fasteners PropertyManager. If you want to change the 
properties of some bolts in the pattern, (for example: make them longer) you can specify different configurations 
of the bolt. 

Each time you specify a Smart Fastener, you add it to your Toolbox database. Each Type of Smart Fasteners bolt 
or screw is stored as a part in the Toolbox database with different configurations for different sizes of the fastener 
you specified. 

To change the parameters of an individual fastener in a pattern: 

1. Click + to expand the Smart Fastener in the FeatureManager design tree. 

2. Click + to expand the DerivedLPattern (or DerivedCPattern). 

All fasteners in the pattern are listed. 

3. Right-click a fastener in the list and select Component Properties. 

The Component Properties dialog box appears. 

4. Under Referenced configuration, select Use named configuration. 

5. Select a bolt from the list. 

NOTE: If you do not see the configuration you want, you can add a new configuration to the Toolbox 
database using the procedure below. 

6. Click OK. 

The revised bolt appears in the graphics area. 
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To add a new fastener configuration to the Toolbox database: 

1. Click + to expand the Smart Fastener in the FeatureManager design tree. 

2. Right-click the fastener component and select Edit Toolbox Definition. 

The properties dialog box for the fastener appears. 

3. Select new parameters for the fastener. For example, choose a different length or drive type. 

4. Click OK. 

All fasteners in the series change to the new configuration. 

You can now change individual bolts in the bolt pattern to use either the old or the new configuration.  
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S m a r t  F a s t e n e r  C o n f i g u r a t i o n  S e t t i n g s  

You can configure default fasteners for different standards and hole types. You can also make the fastener's length 
change when the hardware stack changes, and make the stack hardware size change when the fastener size changes. 

To set Smart Fasteners defaults: 

1. Click Toolbox, Browser Configuration. 

The Configure Browser dialog box appears. (see Figure 21) 

2. Click the Smart Fasteners tab. 

3. Choose from the following options: 

• Default Fasteners.  

i. Holes without standards. Choose a default Standard and a default fastener. 

ii. Holes with standards. Choose a default fastener for each Standard.  

 

Figure 21 
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• Fastener Update. Select the following checkboxes to associate Smart Fasteners and hardware 
stack dimensions. (see Figure 22) 

i. Change fastener length when stack components are added or removed. Fastener 
length increases when you add additional stack hardware, and decreases when you 
remove stack hardware. Fastener length changes by standard increments and cannot be 
longer than the longest national standard. 

ii. Change stack components when fastener size is changed. Nut and washer sizes 
automatically change when the fastener size changes. 

 

Figure 22 
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• Stack Components. Select from options to limit the available washer types, depending on the 
size of your Smart Fastener. (see Figure 23) 

i. Exact match. Limits the available types to washers that exactly match your fastener size. 

ii. Greater than tolerance. Limits the available types to hole diameters that match your 
fastener size within the tolerance you type. 

iii. Unrestricted. All washer types available. 

 

Figure 23 

4. Click OK.  
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Other Hardware & Tools 
In addition to the standard hardware available from the Feature Manager Browser area, there are additional types of 
hardware and tools available from the Toolbox dialog area.  

Structural  Steel  

The Structural Steel dialog box allows you to create dimensionally accurate fully constrained sketches of industry 
standard steel cross sections.  These sketches can be used like any other SolidWorks sketch. 

1. While in a Part, Click Toolbox, Structural Steel. 

The Structural Steel dialog box appears. (see Figure 24) 

2. Choose the standard, type and size desired. 

 

Figure 24 
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Property Descriptions 

The section properties of a steel cross section will be listed in the Section Property section of the dialog box.  The 
value for each section property will be displayed in the Value section of the dialog box.  Values are read only. 

 

 

  Click this button to print the section properties of the currently selected steel cross section to 
a file or to the printer. 

                                   

Structural Steel Properties 
__________________________________ 
Standard:                                    Ansi Inch 
Type:                                         L Angle 
Designation:                              L1.25x1.25x0.25 
Weight:                                     1.920000 
Area:                                         0.563000 
Vertical leg depth:                    1.250000 
Horizontal leg depth:               1.250000 
Thickness:                               0.250000 
Moment of inertia (IX):           0.077000 
Section modulus (SX):             0.091000 
Radius of gyration (RX):          0.369000 
Centroid location (YBAR):      0.403000 
Moment of inertia (IY):           0.077000 
Section modulus (SY):             0.091000 
Radius of gyration (RY):          0.369000 
Centroid location (XBAR):      0.403000 

 

  Click this button to enter the Beam Calculation dialog box with the values of the currently 
selected steel cross section. (See description of Beam Calculator below.) 



 

SolidWorks Toolbox Guide 

36363636  

     Beam Calculator  

The Beam Calculation dialog box allows you to perform deflection and stress calculations on structural steel cross 
sections of a specified length. 

To Use: 

If selecting Beam Calculator from the Structural Steel dialog box: (see Figure 25) 

1. Select a load type by moving the scroll bar located to the right of the preview window. 

2. Select the type of calculation to perform, Deflection or Stress.  This will determine the format of the input 
section of the dialog box. 

3. Select a local axis.  These radio buttons specify which moment of inertia vales from the Steel Sections dialog 
box are to be used for the calculations. 

4. Select the units. Inch or Metric 

5. Enter all values except for the one to be solved.  When one field is left blank, the Solve button will activate. 

6. Click the Solve button to calculate the remaining value. 

 

 

Figure 25 
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If selecting Beam Calculator from the toolbar (Toolbox, Beam Calculator…) (see Figure 26) 

1. Select a load type by moving the scroll bar located to the right of the preview window. 

2. Select the type of calculation to perform, Deflection or Stress.  This will determine the format of the input 
section of the dialog box. 

3. Select a local axis.  These radio buttons specify which moment of inertia vales from the Steel Sections dialog 
box are to be used for the calculations. 

4. Select the units. Inch or Metric 

5. Click the Beams button to display the Structural Steel dialog box to get the sectional properties of the steel 
shape. 

6. Enter all values except for the one to be solved.  When one field is left blank, the Solve button will activate. 

7. Click the Solve button to calculate the remaining value. 

 

Figure 26 
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Bear ing Calculator  

Select Bearing Calculator from the toolbar (Toolbox, Bearing Calculator…) 

The Bearing Calculation dialog box (see Figure 27), allows you to perform Basic Life calculations and it provides 
Capacity Ratings for a selected bearing style.  

 

Figure 27 

Follow these steps to perform a calculation: 

1. Select Units:  US or SI (metric) 

2. Select Standard, Bearing type and size 

3. Select a Reliability percentage.  The percentages indicate the percentage of bearings in a given lot that will 
meet or exceed the Life Rating. 

4. Choose a Calculated or Rated Capacity.  Rated Capacity would come from actual manufacturer data. 

5. The Calculated Capacity defaults to a maximum fill condition for the balls or rollers. 

6. If you have manufacturer data for the # of Balls & Ball Diameter, you may input these values and press the 
[Solve Capacity…] button. 

7. Enter the Equivalent Load.  This value represents the combined radial & thrust loads for the bearing. 

8. Enter the rotation Speed of the bearing in Revolutions per Minute. 

9. Press the [Solve Life…] button to see the Life Rating expressed in both Hours and Millions of Revolutions. 
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Customizing Toolbox 
SolidWorks Toolbox is designed to be user configured to suit your way of designing and to help you 
implement design standards.   

Configuring the Browser 
The Toolbox Browser can be configured to meet your company’s specific needs.  To access the Toolbox 
Browser configuration dialog box, right-click in the Toolbox Browser and select Configure Browser…, or 
click Toolbox, Browser Configuration… from the menu. 

 The Configure Browser dialog box opens. (see Figure 28) 

 

Figure 28 

Select the Browser tab to specify which parts are displayed in the browser. 

All user defined Catalog browser groups may be Enabled, Disabled, or Deleted.  Catalog groups that are 
part of SolidWorks Toolbox may NOT be deleted. 

·Enabled Catalog groups are available within the browser. 

·Disabled Catalog groups are not available within the browser, but they are not deleted from the 
SolidWorks Toolbox database. 

·Deleted Catalog groups are not available within the browser and they are deleted from the SolidWorks 
Toolbox database. 

To enable, disable, or delete a specific Catalog group, check the appropriate check box and then click the 
Apply button to save your changes. 
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For example, I only want to provide access to ANSI Metric and PEM Metric fasteners. Simply disable the 
fasteners types you want to exclude, select apply and only those enabled will appear in the Catalog drop-
down. (see Figures 29 and 30) 

 

 

 

 

Figure 29 

 

 

 

Figure 30 
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All user defined Chapter browser groups may be Enabled, Disabled, or Deleted.  Chapter groups that are 
part of SolidWorks Toolbox may NOT be deleted. 

·Enabled Chapter groups are available within the browser. 

·Disabled Chapter groups are not available within the browser, but they are not deleted from the 
SolidWorks Toolbox database. 

·Deleted Chapter groups are not available within the browser and they are deleted from the SolidWorks 
Toolbox database. 

Follow these steps to enable, disable, or delete a specific Chapter group: 

1. From the drop down list select a Catalog group to display its Chapter groups. 

2. Check the appropriate check box and then click the Apply button to save your changes. 

In the example below (Figure 31), the Chapter groups Power Transmission and Jig Bushings, for the 
Catalog group ANSI Inch, have been disabled. 

 

Figure 31 
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All user defined Page browser groups may be Enabled, Disabled, or Deleted.  Page groups that are part of 
SolidWorks Toolbox may NOT be deleted. 

·Enabled Page groups are available within the browser. 

·Disabled Page groups are not available within the browser, but they are not deleted from the 
SolidWorks Toolbox database. 

·Deleted Page groups are not available within the browser and they are deleted from the SolidWorks 
Toolbox database. 

Follow these steps to enable, disable, or delete a specific Page group: 

1. From the Catalog drop down list select a Catalog group to display its Chapter groups. 

2. From the Chapter drop down list select a Chapter group to display its Page groups. 

3. Check the appropriate check box and then click the Apply button to save your changes. 

In the example below (Figure 32), the Page groups Acorn and Tee, for the Chapter group Nuts, of the 
Catalog group ANSI Inch, have been disabled. 

 

Figure 32 
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All Catalog Documents may be Enabled, Disabled, or Deleted.  Documents that are part of SolidWorks 
Toolbox may NOT be deleted.  You may also change the location (path) and browser name of parts. 

·Enabled documents are available within the browser. 

·Disabled documents are not available within the browser, but they are not deleted from the 
SolidWorks Toolbox database. 

·Deleted documents are not available within the browser and they are deleted from the SolidWorks 
Toolbox database. 

Follow these steps to enable, disable, or delete a specific part: 

1. From the Catalog drop down list select a top-level group to display its Chapter groups. 

2. From the Chapter drop down list select a Chapter group to display its Page groups. 

3. From the Page drop down list select a Page group to display its documents. 

4. Check the appropriate check box or change the path and/or name for the document. 

5. Click the Apply button to save your changes. 

In the example below (Figure 33), Extra Duty lock washers for the Pages group Spring Lock Washers, of 
the Chapter group Washers, of the Catalog group ANSI Inch, have been disabled. 

 

Figure 33 
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Parts that are dragged-and-dropped into assemblies from the Toolbox browser are, by default, part 
configurations.  There are times when you may not want the part “dropped” to be a configuration.  For 
example, your company may have standardized on individual part files or you may want to drag-and-drop a 
structural part for a weldment, edit it, and save it as an individual part.  The Toolbox browser offers three 
“drop” options to allow you to specify how the part is “dropped”: (see Figure 34a) 

1. No copy – This is the default mode of operation.  All parts are “dropped” as configurations. 

2. Always create copy – Selecting this option will create individual parts files of all parts dragged-and-
dropped from the Toolbox browser. 

3. Create copy on Ctrl-drag – Selecting this option will create individual part files only when the control 
key his held down during the drag-and-drop sequence. 

Note: If you select either the second or third options, you must specify a folder to receive the copied parts.  
Also, if you already created configurations using the first “No Copy” settin , then switch to one of the other two, SolidWorks 
will create a second copy of the file with the same name.  This will cause file management problems, such as 
parts randomly changing configurations on open.  Be careful that copied part settings are not creating same-name 
files in different folders on your hard drive or on the network library location. 

 

Figure 34a 
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When using Toolbox in a multi-user environment it is necessary that multiple people be able to insert the 
same part file into their respective assemblies. To enable this, the following options are provided (see Figure 
34b): 

Read-Only Status 

• Inserting documents as read-only 

i. Insert documents as read-only 

This option specifies that the part will be inserted as a read-only file, thereby 
allowing another user to also insert the same part file. 

THIS SHOULD BE CHECKED WHEN RUNNING IN A MULTI-USER ENVIRONMENT. 

ii. Exclude copied documents 

• Writing to read-only documents 

When the Copy Part File option is set to No Copy, Toolbox will use one part file to 
hold all the various size configurations. Because of this, when a user drags and drops a 
part and selects a size that has not already been saved as a configuration to the part file, 
Toolbox  will write the new configuration to the part file. To do this Toolbox will need 
write access to the file. If the file is in read only status and you would like the users 
Toolbox session to be able to write a new configuration to the file, enable the second 
option (Always change read-only status of document before writing. 

i. Error when writing to a read-only document 

ii. Always change read-only status of document before writing 
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Custom properties can be added to Toolbox parts upon creation.  Use the “Name” box to name 
the new custom property, and check the configuration boxes as appropriate.  Assign a default 
value in the Default value box.. 

In the “Applies to” box,  you can drill down to the specific type of fastener (eg, ANSI Inch, 
Bolts and Screws, Hex Head, Finished), and assign values for the selected Custom Property that 
will be available for the selected fastener type. 
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Managing Standards 
SolidWorks Toolbox has a collection of data tables that conform to a number of industrial and national 
standards.  It is highly recommended that you create your own company standard from one of the standards 
provided.  Using the options on the Standards tab of the Configuration Browser dialog box you can: 

• Create a new standard. 

1. Open the Configure Browser dialog box by right-clicking in the browser and selecting 
Configure Browser, or by clicking Toolbox, Browser Configuration… from the menu. 

2. Click on the Standards tab (see Figure 35) 

 

Figure 35 



 

SolidWorks Toolbox Guide 

48484848  

3. In the Create area, enter your name for the new standard, select a standard to Create from: and 
then click the Create button. (see Figure 36) 

 

Figure 36 

 The new standard will be displayed in the Derived Standards: list. (see Figure 37) 

 

Figure 37 
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• Edit standard data tables for standards you create. 

SolidWorks Toolbox provides a table editor for you to edit data tables within user created standards.  
You cannot edit the data tables in the Toolbox-supplied standards. Toolbox-supplied standard tables 
have an image of a lock  on the table name denoting that they cannot be changed. You can edit those 
standards that have the user symbol  in front of the name. Follow these steps to edit data tables: 

1. Open the Configure Browser dialog box by right-clicking in the browser and selecting 
Configure Browser, or by clicking Toolbox, Browser Configuration… from the menu. 

2. Click on the Edit Data tab. When you switch to the Edit tab after having defined a new 
standard, you will receive a dialog asking if you want to save the new standard. Click Yes to 
save.  

Note: You can avoid this dialog in the future by checking the box ‘Always save changes 
when switching configuration pages.’ (see Figure 38) 

 

Figure 38 
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3. Select a user-created standard to edit. 

4. Choose a table from the list of hardware. 

A table appears for that type of hardware.  There are columns for each variable dimension 
of the part.  Use the scroll bars to see all the column headers and the range of available 
sizes.   

In the example below (Figure 39) we have displayed a washer data table located in the standard  
“My Company Standard”.  This was accomplished by clicking the expand symbol next to the 
standard name, the Hardware category, the hardware type of Washers and then selecting a type of 
washer. 

 

Figure 39 
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5. Once the table values are displayed you can begin editing (see Figure 40). 

Note: All changes to data are permanent. 

! Each table has a data area.  A table is comprised of rows and columns much like a 
spreadsheet.  Each row represents a particular object and each column within the 
row represents a specific data field of the object. 

 

Figure 40 
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! To edit table values, simply click in any of the data cells within the data area and 
enter a new value.  The format of the new values must be consistent with the value 
being replaced.  For example, if the new value for the INSID_DIA field were to be 
the fraction 1-3/16, you would enter 1.1875. (see Figure 41 and Figure 42) 

1. Adding a new row 

Using the scroll bar on the right side of the data area, scroll down until you see 
the empty data row that begins with a  * .  Now, start typing data into the cells 
within the row.  If for some reason you make a mistake, you can use the Back 
Space key or Esc to start over. 

 

 

 

Figure 41 

 

 

Figure 42 
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2. Deleting a row 

To delete a row of data, simply click the button at the beginning of the row and 
hit the delete key.  You can select multiple rows for deletion by using the Ctrl 
(Control) key. (see Figure 43) 

 

Figure 43 

• Delete standards you create 

1. Switch to the Standards tab of the Configuration Browser dialog box. 

2. In the Derived Standards area, select a standard to delete and click the Delete button. (see 
Figure 44) 

 

Figure 44 
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Adding Custom Content: Add My Parts Wizard  
If you have created your own part files with configurations, you can add them to the Toolbox Browser using 
a simple four-step wizard.   

To access the wizard, right-click in the Toolbox Browser area.  This will display a menu of options.  Select 
Add my parts wizard… (see Figure 45) 

 

Figure 45 

 

Step 1 in adding your own parts to the Toolbox browser is to specify the top-level group for the part.  
Follow these steps to specify a top-level group: 

1. Select the method of specifying the top-level group, existing or new, by clicking the appropriate 
radio-button. 

2. If you are specifying an existing top-level group, select the group name from the drop-down list.  If 
you are specifying a new top-level group, enter the group name. 

3. Click the “Next >” button.  
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In the example below (Figure 46) we have chosen to add to the existing top-level group of Ansi-Inch. 

 

Figure 46 

In the example below (Figure 47) a new top-level group named “My Company” is being added. 

 

Figure 47 
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Step 2 in adding your parts to the Toolbox browser is to specify a second level group for the part. 

When specifying a second level group for an existing top-level group that was specified in Step 1, you could 
add your parts to an existing second level group or specify a new second level group. Follow these steps to 
specify a second level group: (see Figure 48) 

1. Select the method of specifying the second level group, existing or new, by clicking the appropriate 
radio-button. 

2. If you are specifying an existing second level group, select the group name from the drop-down list.  
If you are specifying a new second level group, enter the group name. 

3. Click the “Next >” button. 

 

Figure 48 
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To add a second level group to a new top-level group that was specified in Step 1, follow these steps: 

1. Enter the name for the new second level group in the space provided. 

2. Click “Next >”. 

In the example below (Figure 49), the new second level group “Tooling Plates” is being added to a new 
top-level group specified in Step 1. 

 

Figure 49 
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Step 3 in adding your parts to the Toolbox browser is to specify a third level group for the part. 
 
When specifying a third level group for an existing top-level group that was specified in Step 1, you can add 
your parts to an existing third level group or specify a new third level group. Follow these steps to specify a 
third level group: (see Figure 50) 
 

1. Select the method of specifying the third level group, existing or new, by clicking the appropriate radio-
button. 

 
2. If you are specifying an existing third level group, select the group name from the drop-down list.  If 

you are specifying a new third level group, enter the group name. 
 

3. Click the “Next >” button. 
 

 
 

Figure 50 
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To add a third level group to a new top-level group that was specified in Step 1, follow these steps: 

1. Enter the name for the new third level group in the space provided. 

2. Click “Next >”.  

In the example below (Figure 51), the new third level group “Support Plates”, is being added to a new top-
level group specified in Step 1. 

 

Figure 51 
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Step 4 in adding your parts to the Toolbox browser is to tell Toolbox where the parts are located.  Follow 
these steps to select your parts: (see Figure 52) 

1. Click the browse button and locate the parts to be added.  You may multiple select parts by using 
the control and shift keys.  Once the files are selected click the “Open” button. 

 

Figure 52 
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2. Click the “Add” button to add the selected files. (see Figure 53) 

 

Figure 53 

3. The files will be listed with their full paths in their original location.  If you move the parts, make 
certain to modify the appropriate path.  Additionally, a separate description for each file will be 
created.  The description is displayed beneath the file image in the Toolbox browser.  You may edit 
the path or the description to suit your needs. (see Figure 54) 

 

Figure 54 

4. Click the “Finish” button. 
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The end result of the four-step Add my parts wizard. (see Figure 55) 

 

Figure 55 
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Special Note: If the source part contains a design table and/or named configurations, the pop-up 
dialog will show a drop list of configurations to choose from when you drop that part into an 
assembly. 

The illustration below (Figure 56) shows a resultant dialog of a custom part (one containing configurations) 
being dragged and dropped into a SolidWorks Assembly. Note that the proper configuration may be 
selected from the drop down menu. 

 

Figure 56 

Special Note: To see a preview of any custom part when you perform the drag and drop, it MUST 
contain a mate reference. 
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Appendix A: Smart Fasteners FAQ 
 

1. Smart Fasteners doesn’t seem to put a fastener in the hole series in my assembly. Why? 
 
    This could be caused by a number of reasons. 
 

• Smart Fasteners only recognizes holes that are feature based, like simple holes, hole 
wizard holes, and holes created as a result of cut extrude and cut revolves. 
Smart Fasteners do not recognize implied holes that are not feature based, IE, geometry 
that appears to create a hole. The most common scenario is a base extrude whose sketch 
contains circular geometry, that when extruded, visually appears to be a hole. Also, holes 
from derived or mirrored parts are not recognized. 
 

• Smart Fastener will not insert a fastener into a single component hole. A valid Smart 
Fastener hole series consists of multiple holes that pass thru more than 1 component or 
an assembly level hole that pass thru more than 1 component. 

 
• If the start hole is either the seed of a pattern or an instance of a pattern, then the 

following conditions must be exist for the rest of the holes for those holes to be part of 
the series: 

o All the remaining holes within the series must also either a seed of a pattern or an 
instance of a pattern, IE, all holes must be part of a pattern that matches the 
schema of the first hole pattern 

o The seed of all the patterns must be within the same holes series 
o The number of instances within the pattern must all be equal 

 
Basically, holes that are part of a pattern must match to holes that are part of another 
pattern that has the same pattern schema in seed location and number of instances. If this 
is not the case, then Smart Fasteners will not insert a fastener.  Here’s an example: 
If you have a part with a seed hole that is patterned 3 more times, then in another part 
there is 4 holes that all line up with the seed and its 3 instances, but those 4 holes are not a 
seed and 3 instances but instead just 4 individually defined holes, then all 4 implied hole 
series are invalid. The rule is: 
 

o All holes within a hole series either: 
! Must be belong to the same matching pattern schema and all the seed 

locations line up 
! Must not belong to any type of pattern 

 
Currently, Smart Fasteners does not support holes series where some of the holes 
belong to a pattern and some do not as in this case. 
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• If there appears to be a hole series consisting of more than 1 hole, but only 1 or none of 
the holes are valid (IE, the hole is not feature based). For example, a hole wizard hole that 
lines up with geometrically create circular cut (IE, base extrude of a sketch that contains 
circular geometry). Visually, it appears to be a hole series, but Smart Fastener does not 
recognize geometry-implied holes, so that hole is disregarded, leaving just the hole wizard 
hole. Since a single hole in a single part is not a valid hole series, this is not a valid holes 
series for Smart Fasteners 

 
• Holes series that have do have valid holes within them will be discarded under the 

following conditions: 
o If any of the holes within the series varies in radius by more than twice the 

amount of any other hole in the series 
o If the length of the series from start to finish is greater than 5 times the total depth 

of all the individual holes (IE, big gaps between the holes within the series). 
o The holes, which visually may appear aligned, are geometrically misaligned 

 
2. Some of my inserted Smart Fasteners don’t have a bottom stack item. Why? 

• The Smart Fastener hole series ends with a blind hole 
 
3. When I RMB on some of my inserted Smart Fasteners, I don’t have a “flip” option. Why? 

• The Smart Fastener hole series ends with a blind hole 
 
4. When I try to apply stack components, I only see a limited number of standard stack 
components in the stack component dialog. Why? 

• The stack component dialog will only show stack components that belong to the same 
standard as the fastener, IE, a ISO fastener will only display ISO stack components. 

• The stack component dialog will only show nut stack components categories that match 
the size of the fastener. If a certain category of nut for the fastener standard does not have 
a size that matches the fastener, it will not be displayed. 

• The stack component dialog can be configured so it will only show washer stack 
components that have a size that either matches or is within a range of sizes based upon 
the fastener. Refer to “Toolbox->Browser Configuration”, then go to the Smart Fastener 
tab for further details. 

 
5. How does Smart Fasteners know what type of fastener to put in a hole? 

• Smart Fastener retrieves as much information as it can off the hole feature to determine 
what fastener to insert. For example, most hole wizard holes are created based upon a 
standard and many of them also have the actual fastener type. This information is then 
used to determine the fastener. It is recommended that users attempt to use hole wizard 
holes as much as possible in conjunction with Smart Fasteners, mainly because hole 
wizard holes supply the most user design intent, which allows the best choices for Smart 
Fastener insertion. 

• For holes that do not have either a standard and/or a fastener type associated with it 
when it was created (for example, simple holes, holes that are created as part of a cut 
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extrude or cut revolve), a default Smart Fastener is used. User’s can specify the default 
Smart Fastener in these conditions by going to “Toolbox->Browser Configuration”, the 
Smart Fastener tab and selecting “Default Fasteners” from the tree display. 

 
6. How do I turn off the automatic lengthen of my Smart Fastener when I insert stack 
components? 

• Go to “Toolbox->Browser Configuration”, the Smart Fastener tab and select the 
“Fastener Update” tree item. Check off the appropriate setting. 

 
 
7. When I manually change the size of my fastener, any stack components also change in size. 
How do I turn that off? 

• Go to “Toolbox->Browser Configuration”, the Smart Fastener tab and select the 
“Fastener Update” tree item. Check off the appropriate setting. 

 
8. How do I change specific properties of a Smart Fastener, for example, how I desire to have the 
Smart Fasteners threads displayed? 

• Either select the Smart Fastener item or a specific hole series item in the Smart Fastener 
display tree. RMB, then select “Properties”. The properties dialog for that Smart Fastener 
will be displayed and allows the user to change specific properties. 

 
9. Sometimes when I change properties of a fastener by RMB on a series item in the tree and 
select properties, the series item moves to a different location within the Smart Fastener display 
tree. Why? 

• The Smart Fastener display tree is organized in a manner where the top level item 
represents the Smart Fastener and the next level item represents all the hole series that 
contain that exact fastener. When you change the properties of that fastener by selecting 
properties at a series level item, it now isn’t the same fastener as all the other series items 
under that Smart Fastener item, thus a new top level Smart Fastener tree item is created 
for the new fastener and the series that contains that fastener is positioned within it. You 
have to remember, all the series items under a specific Smart Fastener all have that exact 
same fastener, when the user changes the properties for a specific series, it is not the same 
fastener anymore, thus the need to create a new Smart Fastener tree item. 
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Appendix B: Smart Fasteners – Unsupported Hole Types 
 

Smart Fasteners inserts fasteners into a series of holes in assemblies. 
o Holes must be a supported type. 
o Not all hole types are supported by Smart Fasteners. 

Unsupported hole types include: 
o Single holes 
o Base extrude formed from a sketch with inside circles 
o Holes from imported, derived, or mirrored parts 
o Mismatched patterned holes 
o Holes with a large difference in radius 
o Misaligned holes 
o Aligned holes with large gaps between holes 

 
• Single holes 

The hole must pass through at least two components 
 

 
Unsupported 

 
Supported 

 
• Base extrude with inside circles 

A base extrude with inside circles appears to form holes. Although geometrically identical to 
holes, they are not separate features, and are not recognized by Smart Fasteners. 
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• Holes from imported, derived, or mirrored parts 
If holes in an imported part, derived base part, or mirrored part come from a parent part, they 
are not recognized by Smart Fasteners. However, holes you put into imported, derived, or 
mirrored parts are recognized because they are separate features. 

• Mismatched patterned holes 
If a hole is part of a pattern in one component, it must be part of an identical pattern in the 
other components through which the fastener hole passes. The patterns must be identical in 
the number of holes. If a hole in one component is part of a pattern, it cannot form a series 
with a hole in another component that was created as a separate feature that is not part of a 
pattern. 

 
Unsupported 

 
Unsupported 

 
Supported  

Supported 
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• Large differences in radius 
If any hole in a series is more than twice the radius of the smallest hole in the series, Smart 
Fasteners does not recognize the holes. 

 
Unsupported hole series – 45 > 2(20)  

Supported hole series – 35 < 2(20) 
 

• Misaligned holes 
Holes are unsupported if they are misaligned. If Smart Fasteners does not insert a fastener 
into a hole series that appears aligned and is otherwise appropriate, check for a small 
geometric misalignment. 

• Large gaps between holes 
If the length of a series from start to finish is greater than 5 times the total depth of all 
individual holes, the series is not recognized during Populate All. You can add Smart 
Fasteners into specific holes in the long series by selecting them during insert. 
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Appendix C: Managing Multi-User Installations 
 

When SolidWorks is used in a multi-user environment, the Toolbox parts should be in a location that is visible 
to all users, meaning a shared (preferably a mapped) network location.  It is best to use a consistant mapping 
drive designation for all users.  For example, if Tom has the Toolbox library mapped to drive “E:\”, then Mary 
should also have it mapped to drive “E:\” on her computer.  This is not a requirement, but it is strongly 
recommended unless you have a reason for not doing it. 

To install the Toolbox library to a shared location, during installation, when the Toolbox installation asks for a 
“Toolbox part file folder”, direct it to the shared directory.  Do this for every seat of SolidWorks that is to use 
the shared library.   

Also, as mentioned earlier, it is important to use the “Read Only” settings on the Configure Browser dialog, the 
Document Properties tab.  Make sure the “Insert documents as read-only”  and “Always change read-only 
status of document before writing” are both checked, as shown below.  
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