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[bookmark: _Toc212449865]INTRODUCTION
[bookmark: _Toc149920716]Participants in this micro course will gain knowledge about the 3D design of the LCAMP robot by the end of the course and will be able to design the robot's parts independently.
Various programs are used for 3D design. AutoCAD, Fusion360, Blender, Catia, and SolidWorks are some of these programs. In this course, we will learn the design stages specifically for the wheel design of the LCAMP robot using the SolidWorks program.
[image: ][image: grafik, renklilik, ekran görüntüsü, grafik tasarım içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.][image: ]





















Figure 1: 3D design software [image: ][image: ]

[bookmark: _Toc212449866]Gettıng started
[bookmark: _Toc212449867]When we open the SolidWorks program, this screen appears. In this screen, solid models can be designed in the Part section, while the Assembly section is used to assemble the drawn parts. In the Drawing section, the technical drawing details for production are created for the drawn parts or assemblies.[image: ]


[bookmark: _Hlk210607436]Figure 2: SolidWorks Start Screen












When creating solid model settings (extrude, revolve, loft, fillet, chamfer, etc.) from the Features menu, 2D drawing settings (line, rectangle, arc, circle, pattern, mirror, chamfer, fillet, etc.) are made from the Sketch menu. Surface modeling operations are performed from the Surfaces menu, and metal settings are made from the Sheet Metal section. This menu can be customized by adding or removing desired settings.[image: ]


				Figure 3: SolidWorks Menus











[bookmark: _Toc212449868]WHEEL LOWER PART DRAWING 


Before starting the drawing, we choose which plane to draw on based on the part design and shape.
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[bookmark: _Hlk210607464]						

Figure 4: Plane Selection 
When drawing the wheel lower body, we first draw the circles at the center and the reference circles.[image: ]


	



[bookmark: _Hlk210607473]		



Figure 5: Drawing the center and reference circles


We continue by drawing the mounting screw holes for the stepper motor.[image: ]












Figure 6: Drawing of the stepper motor mounting holes
[image: ]We draw the edge parts to be mounted on the rollers of the lower part using the line and arc commands and perform circular replication according to the reference circle.
[image: ]


Figure 7: Lower part edge drawing and circular replication




We are converting the drawing into a solid. Here, we can create a solid model from the sheet metal settings if we want, or we can create a solid model using extrusion[image: ] It can be created. 










Figure 8: Conversion to solid model

The process of sloping the edges to allow for the installation of rollers is done from the sheet metal settings. Once we have completed the drawing of the part, we save the drawing using File->Save.[image: ][image: ]










Figure 9: Making the edges sloped






[bookmark: _Toc212449869]Drawing the rollers
We are opening a new page for drawing the rollers. Since the rollers are oval pieces, it will be easier to create a solid model by drawing half of it and rotating it 360 degrees around the reference axis.
[image: ]








[bookmark: _Hlk210607482]Figure 10: Roller Sketch drawing
We use the Revole command from the Features menu to create by rotating the rollers. Once we have completed the drawing of the part, we save the drawing using File->Save.[image: ][image: ]






Figure 11: Rotation using Revolve


[bookmark: _Toc212449870]Shaft drawıng
[bookmark: _Toc212449871]Frame  We need to design a shaft to connect the bottom and top parts. We open a new design page for the shaft drawing. We complete the sketch drawing and create a solid model. Then we drill the mounting holes so that we can assemble the bottom and top parts. When we complete the drawing of the part, we save the drawing by selecting File->Save.
[bookmark: _Toc212449872]The bolt drawing can be created as needed, or a ready-made bolt of the appropriate size from the SolidWorks library can be used.[image: ]
[image: ]
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Figure 12: Shaft drawing





[bookmark: _Toc212449873]Assembly of the Wheel in the SOLIDWORKS Program
To assemble the wheel, select assembly from the menu in Figure 2 (Page 5). Once the assembly is open, add the parts we drew to the assembly from the Insert Components section. Add 2 pieces from the Frame part, one for the bottom and one for the top. Add 8 pieces each from the Roller and Bolt parts. Add 1 piece from the Shaft part.
We provide a mounting relationship where the holes in the shaft and upper and lower parts are concentric. We add a mounting relationship where the topmost point of the shaft part coincides with the inner surface of the frame parts. [image: ][image: ]




                    Figure 13: Assembly relationships-1











[image: ]The hole in the roller and the holes in the inclined surfaces of the lower and upper parts are provided with a mounting relationship such that they are concentric. The roller is provided with a mounting relationship such that its top point coincides with the inner point where it will contact the lower part.
[image: ]

Figure 14: Assembly relationships-2
[image: ]The bolt is adjusted so that the hole in the rollers is concentric. The flat area under the bolt is aligned so that it coincides with the top point of the rollers. The same alignment is performed for the nut. The process is repeated for all rollers to complete the assembly.
[image: ]
[image: ][image: ]







Figure 15: Assembly relationships-3
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