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Presentation The objective of this project is to design a speaker front shape and to manufacture it. We were given the following data:



a picture of the 3D model with main dimensions (150x90x20)



we also could use a real model made of steel



The model we have to make does not need to be exactly the same as the one provided. It must just have about the same dimensions. We are free to define our own values.



3D Modelling (CAD) To build the 3D model I used the CAD software SolidWorks 2001. Since I was novice with this software I had to pass by a kind of training period before I could do exactly what I wanted.
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Since we were free to define the dimensions it did not appear to be too difficult to build the 3D model. But there were some particularly difficult points to handle in order to have a good model: these difficulties are due to the slightly curved shapes of the speaker. Most of these curved shapes can be modelled by removing matter with the swept or loft tools, but one curve remains difficult do model with this method. This curved is traced in white on the following picture:



The difficulty is that it is an intersection between 2 curved surfaces. In a first step I tried to build it by removing matter but it appeared to be almost impossible or unnecessary complicated to do this in that way. When modelling on a CAD software there are usually two ways to proceed: to remove or to add matter. Since the first way did not work I tried the second way: I built the 2 curved surfaces and made them interfere. I used the union of them to obtain the curve I wanted:
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Then by removing matter from this work piece I modelled the rest of the speaker shape:



The file obtained is a *.SLDPRT file (SolidWorks Part file). To use it on other CAD or CAM software we must use a standard file format: the IGES format. So I exported the *.SLDPRT file into *.IGS file. It can afterward be imported in any CAD/CAM software. For instance here in SolidWorks:
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Manufacturing (CAM)



Manufacturing the work piece can be divided into 3 steps. The first step is importing the model and configuring tools in order to get the tool path. Then generate the NC code and correct it in order to load it into the milling machine. These 2 first steps are made on a CAM software: PowerMill. The third one is to machine the work piece. Using PowerMill we import the *.IGS file. The z-axis of the model must be considered to be the same as the axis of the tool. If the model has not been built with that requirement we must change the model’s frame first to satisfy it (using SolidWorks or PowerShape).



We create a block that has the same dimensions of the raw block used. After we create the tools that will be used for the machining: one for roughing (area clearance) and one for finishing. The roughing tool must be larger than the finishing tool: for both of them we decided to use Ball Nosed tools. The roughing one has a diameter of 16 and the finishing one 10. We must keep in mind that these values depend on the tool we will be able to use on the real machine. Then we can generate tool paths. Roughing does not require high precision but we must pay attention to leave enough matter for finishing. Finishing requires high precision and we will not leave any matter on the raw work piece. The finishing tool’s diameter has been set according to the smallest curvature of the shape: in our case the smallest curvature has a radius of 5mm so our tool of diameter 10mm is appropriate. For the 2 machining we have chosen to use the Raster strategy.
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Finishing tool path



Light/Shaded picture rendered



Now that the tool paths have been generated we generate the corresponding NC codes: one for roughing and one for finishing. The files generated are in the *.tape format but they are just text files containing the code. They have been generated according to the model of the machine that is used. Nevertheless we still have to make some modifications on them before downloading on the milling machine’s computer. Once all this steps have been fulfilled we can machine the work piece. NC codes are downloaded on the milling machine’s computer. The raw work piece is fixed. Our Raw work piece is in plastic. The tool is also mounted on the machine. We must set up the origin of the tool before machining. Machining has been done in 2 steps: roughing and finishing. Before each step we mount the corresponding tool. Roughing took about 25 minutes and finishing 54 minutes.



Measurement The obtained piece has to be checked. The dimensions are:



Comparing with the virtual 3D model:
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The error is acceptable. We can also check the state of surface of the speaker:



Controlling the state of surface we can easily guess that the piece has been machined using the Raster strategy. 6
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