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Engineering & CAD Safety Note:
SolidWorks is a powerful tool for designing real-world objects. While this book focuses on digital modeling, any part designed here could theoretically be manufactured. If you choose to 3D print or machine these parts, always follow safety guidelines for your specific equipment. Never use a 3D printed part for structural load-bearing applications without professional engineering validation. The dimensions provided are for learning purposes and may not be suitable for industrial applications without further testing.
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Welcome to Beginner SolidWorks Projects.

If you are holding this book, you are likely taking your first steps into the world of 3D Computer-Aided Design (CAD). SolidWorks is the industry standard for mechanical design, used by engineers in automotive, aerospace, consumer products, and manufacturing.

Why Projects?
Reading about tools is not enough. You learn CAD by doing. This book contains 30 distinct projects, arranged from the simplest block to complex assemblies. Each project is designed to teach you a specific set of skills without overwhelming you.
How to Use This Book:

	Follow the Steps: Do not skip steps. Even if a step seems obvious, the logic builds on the previous one.

	Check Your Dimensions: Precision matters in engineering. Enter the exact dimensions provided.

	Study the Images: Each project includes a description of what the final model should look like.

	Save Your Files: Save each project as you go (e.g., Project01_Cube.sldprt).


By the end of this book, you will have a portfolio of 30 completed models and the confidence to design your own parts.

Let’s get started.
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​Project 1: Simple Cube Block

Objective:
Learn to create a new part, sketch a square, and use the Extruded Boss/Base feature.
Tools Used:

●  Sketch (Line, Smart Dimension)

●  Features (Extruded Boss/Base)

●  Planes (Front Plane)

Dimensions:

●  Width: 50 mm

●  Height: 50 mm

●  Depth: 50 mm

Step-by-Step Instructions:

	Open SolidWorks and click New > Part > OK.

	In the FeatureManager Design Tree (left panel), click on the Front Plane.

	Click the Sketch tab and select Center Rectangle.

	Click the origin (the red/green/blue dot) to center the rectangle. Draw a rectangle of any size.

	Click Smart Dimension. Click the horizontal edge, then click the vertical edge.

	Type 50 mm for the horizontal dimension and press Enter.

	Type 50 mm for the vertical dimension and press Enter. Your sketch should turn fully defined (black lines).

	Click Features tab > Extruded Boss/Base.

	In the PropertyManager, ensure the direction is set to Blind, and the depth is 50 mm.

	Click the green Checkmark to finish.
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Figure 1.1: Final Model of Simple Cube Block. A perfect cube, grey shaded, with no features.
[image: ]

Figure 1.2: Sketch View. A square centered on the origin with dimension lines showing 50mm on both sides.




​Project 2: Rectangular Plate

Objective:
Create a flat plate using a rectangular sketch and a thin extrusion.
Tools Used:

●  Corner Rectangle

●  Extruded Boss/Base

Dimensions:

●  Length: 100 mm

●  Width: 60 mm

●  Thickness: 10 mm

Step-by-Step Instructions:

	Open a new Part.

	Select Top Plane. Start a New Sketch.

	Select Corner Rectangle. Click the origin at the bottom-left corner.

	Draw a rectangle extending to the right and up.

	Use Smart Dimension. Dimension the bottom edge to 100 mm.

	Dimension the right vertical edge to 60 mm.

	Exit the sketch.

	Go to Features > Extruded Boss/Base.

	Set the End Condition to Blind and enter 10 mm.

	Click OK.
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Figure 2.1: Final Model of Rectangular Plate. A flat, wide rectangle.



​Project 3: L-Bracket

Objective:
Learn to use the Extruded Cut feature to remove material and create an L-shape.
Tools Used:

●  Extruded Boss/Base

●  Extruded Cut

●  Center Rectangle

Dimensions:

●  Overall Height: 80 mm

●  Overall Width: 80 mm

●  Thickness: 10 mm

●  Cutout Size: 70x70 mm (to leave 10mm legs)

Step-by-Step Instructions:

	Start a new Part. Select Front Plane.

	Sketch a Corner Rectangle from the origin.

	Dimension it to 80 mm height and 80 mm width.

	Extrude this square to a depth of 10 mm (Extruded Boss/Base).

	Select the Top Face of the new block. Start a New Sketch.

	Sketch a rectangle in the top-right corner.

	Dimension this inner rectangle to be 70 mm wide and 70 mm high. Ensure it is aligned to the top and right edges.

	Select the Extruded Cut feature.

	Click Through All for the direction.

	Click OK. You now have an L-shape.
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Figure 3.1: Final Model of L-Bracket. An L-shaped bracket viewed isometrically.



​Project 4: Hollow Box

Objective:
Create a box with a hollow interior using the Shell feature.
Tools Used:

●  Extruded Boss/Base

●  Shell

Dimensions:

●  Outer Width: 60 mm

●  Outer Height: 40 mm

●  Outer Depth: 30 mm

●  Wall Thickness: 3 mm

Step-by-Step Instructions:

	New Part. Select Front Plane.

	Sketch a rectangle 60 mm wide and 40 mm high.

	Extrude this to 30 mm depth.

	Select the Top Face of the box.

	Go to Features > Shell.

	In the "Faces to Remove" box, click the Top Face.

	Set the Shell Thickness to 3 mm.

	Click OK. The box is now hollow.
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Figure 4.1: Final Model of Hollow Box. A box with the top open.
(Image Description: Isometric view showing the inside walls and the open top.)



​Project 5: Cylinder Rod

Objective:
Master the Circle sketch tool and Revolved Boss/Base (or Extrude).
Tools Used:

●  Circle

●  Extruded Boss/Base

Dimensions:

●  Diameter: 20 mm

●  Length: 100 mm

Step-by-Step Instructions:

	New Part. Select Front Plane.

	Select Circle from the Sketch tab.

	Click the origin for the center. Draw a circle.

	Use Smart Dimension. Click the circle edge. Enter 20 mm.

	Go to Features > Extruded Boss/Base.

	Set the depth to 100 mm.

	Click OK.
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Figure 5.1: Final Model of Cylinder Rod. A long, thin cylinder.
(Image Description: Isometric view of the cylinder.)

	[image: ]
	 	[image: ]


[image: ]

​CHAPTER 2: SIMPLE SHAPES & FEATURES

[image: ]


​

​Project 6: Washer

Objective:
Create a flat ring using a circle and an extruded cut.
Tools Used:

●  Circle (two concentric)

●  Extruded Boss/Base

●  Extruded Cut

Dimensions:

●  Outer Diameter: 40 mm

●  Inner Diameter: 12 mm

●  Thickness: 5 mm

Step-by-Step Instructions:

	New Part. Select Top Plane.

	Sketch a Circle centered at the origin. Dimension to 40 mm.

	Extrude this to 5 mm (Extruded Boss/Base).

	Select the Top Face. Start a new sketch.

	Sketch a smaller Circle centered at the origin.

	Dimension it to 12 mm.

	Select Extruded Cut. Ensure direction is Through All.

	Click OK.
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Figure 6.1: Final Model of Washer. A flat ring.
(Image Description: Isometric view showing the hole.)



​Project 7: Nut Shape (Hex)

Objective:
Create a hexagon profile and extrude it.
Tools Used:

●  Polygon Tool (or Line tool)

●  Extruded Boss/Base

●  Hole Wizard (Optional for thread, but we will do a simple hole)

Dimensions:

●  Hexagon Width (Across Flats): 20 mm

●  Thickness: 8 mm

●  Hole Diameter: 10 mm

Step-by-Step Instructions:

	New Part. Select Top Plane.

	Select Polygon from the Sketch tab (or draw 6 lines).

	Click the origin. Set Sides to 6.

	Dimension the polygon. (Note: If using the Polygon tool, dimension the diameter or a side. For "Across Flats", draw the hexagon and dimension the distance between parallel sides to 20 mm.

	Extrude to 8 mm.

	Select Top Face. Sketch a Circle at the origin.

	Dimension to 10 mm.

	Extruded Cut through all.


[image: ]

Figure 7.1: Final Model of Nut Shape. A hexagonal prism with a hole.
(Image Description: Isometric view of the hex nut.)



​Project 8: Bolt Model

Objective:
Combine a hex head and a cylindrical shaft.
Tools Used:

●  Extruded Boss/Base

●  Chamfer

●  Thread representation (optional)

Dimensions:

●  Head: Hex 15mm, Thickness 5mm

●  Shaft: Diameter 8mm, Length 40mm

Step-by-Step Instructions:

	Head: Select Front Plane. Sketch a Polygon (6 sides). Dimension to 15 mm across flats. Extrude 5 mm.

	Shaft: Select the Top Face of the hex head. Sketch a Circle at the center. Dimension to 8 mm.

	Extrude the circle 40 mm.

	Chamfer: Select the top edge of the shaft. Use Chamfer to create a slight bevel (1mm x 45°).
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Figure 8.1: Final Model of Bolt. A standard hex bolt.
(Image Description: Isometric view showing head and shaft.)



​Project 9: Basic Gear Disk

Objective:
Create a simple gear profile with teeth.
Tools Used:

●  Circle

●  Extruded Boss/Base

●  Linear Pattern (Circular)

Dimensions:

●  Hub: 10mm dia, 5mm thick

●  Disk: 60mm dia, 5mm thick

●  Teeth: 8 teeth, 5mm high

Step-by-Step Instructions:

	Sketch a Circle (60mm) on Front Plane. Extrude 5mm.

	On the same face, sketch a smaller Circle (10mm). Extruded Cut.

	Sketch a small rectangle (5mm x 5mm) on the edge of the disk.

	Select Circular Pattern in Features.

	Select the axis of the disk (the center line of the hole).

	Select the rectangular feature. Set instances to 8.

	Click OK.
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Figure 9.1: Final Model of Basic Gear Disk. A disk with 8 teeth.
(Image Description: Isometric view showing the teeth.)



​Project 10: Pulley Wheel

Objective:
Create a wheel with a V-groove.
Tools Used:

●  Extruded Boss/Base

●  Extruded Cut

●  Chamfer

Dimensions:

●  Diameter: 50 mm

●  Thickness: 10 mm

●  Groove: V-shape, 5mm deep

Step-by-Step Instructions:

	Sketch a 50mm circle. Extrude 10mm.

	Select the Front Face. Sketch a triangle in the middle of the face (pointing inward).

	Use Extruded Cut. Set depth to 5 mm (or use "Mid Plane" if symmetric).

	Alternatively, sketch the V-groove profile on the edge and use Revolved Cut.
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Figure 10.1: Final Model of Pulley Wheel. A wheel with a V-groove.
(Image Description: Isometric view showing the groove.)
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