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Raw Material (Billet) Selection

» Raw material, often referred to as 'billet’ or 'stock’, typically comes in standard bar stock
sizes (see Figure 1.1and Figure 1.2).

» These are long pieces of material that are cut down into smaller sections before being
placed into the machine.

» When selecting a billet size, the material must be large enough to fully contain the partin
all directions. This ensures that there is enough material for the machine to remove and
create all features of the design.

» Choosing a billet that is too small will result in missing geometry or incomplete machining.

» Choosing one that is too large will increase material waste and machining time, which
directly increases cost
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Stock Size and Part Positioning

eThe part must always sit inside the billet with extra material surrounding it. This extra
material allows the machine to cleanly cut all surfaces. If you choose a billet that isn't big
enough for your part you'll be cutting off the top of your part (see Figure 1.3).

« If the part is flush with one side of the material, that side will remain as a raw surface
unless the part is flipped and machined again. This is sometimes acceptable, but it must
be intentional (see Figure 1.4).

Ideally, the part is positioned so that (see Figure 1.5):
» There is material on all sides for machining
« All critical surfaces can be finished
« The setup supports the machining strategy

» How you position the part inside the billet directly affects how many setups are
required, how the part is held, and how efficiently it can be machined.
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Creating a Setup in Fusion

« In the Manufacturing workspace, the ‘setup’ defines the entire machining
environment. It controls orientation, origin, stock size, and how the machine
interprets the part.

To create a ‘Setup"”:

« In Fusion, switch to the Manufacturing workspace

« Select ‘Setup’ from the ‘Toolbar’ or right click ‘Setup’ in the ‘Browser
Tree' (see Figures 1.6 and 1.7)

» A dialog box will appear with multiple tabs (see Figure 1.8)

The first step is defining the orientation (see Figure 1.8):

« Select the Z axis direction on the part (tool direction)

» Select the X axis direction on the part (left to right movement)

« Ensure the axes match how the part will be machined in the real world

Note: The setup orientation does NOT have to match your original CAD orientation.
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Origin Selection

* Now we can select where we want this to be zeroed out.

» The origin is the zero point for machining and is one of the most important decisions
in the setup. For this part, we select the corner as you can see in (see Figure 1.9).

This point is typically placed:

» On a corner of the stock
 On the top surface of the material ‘
« At a location that is easy for the machinist to locate _i x

« The origin must be practical for real world setup, not just convenient in CAD.

Figure 1.9
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Stock Definition

«Switch to the ‘Stock Tab', where you will define the overall size and shape of your raw
material (see Figure 1.10).

« At the top of this tab, there is a ‘Mode' dropdown menu that provides several options for
defining your stock.

Common options include:

» Fixed Size Box - uses exact billet dimensions

« Relative Size Box - automatically adds material around the part

For this lesson, a Fixed Size Box is used to match a real material size, such as 2 x 2 x 4. Be
sure to input these dimensions correctly and verify they are aligned with the proper
orientation (see Figure 1.11).

You can also adjust how the part sits within the stock by:
» Changing offsets to reposition the part
» Centering the part or placing it against a specific face

Figure 1.10
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Figure 1.11
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Stock Definition Contd.
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e Itis critical to ensure your part fully fits within the selected stock. If the stock
were reduced to a size such as 4 x 1.5 x 1.5, there would not be enough material E 5 :
to properly machine the part, resulting in missing geometry or incomplete ——
features (see Figure 1.12). T
l

« In this tab, you can also adjust the offset to control the position of the part within
the stock (see Figure 1.13).

Note: If the part is positioned at the bottom of the stock, that surface may remain as
raw material. Positioning the part toward the center of the stock allows all sides to be e
fully machined and finished.
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Work Coordinate System (WCS)

« Select the 'Post Process Tab', where you will define the ‘'WCS offset’, which
determines how the machine interprets the part’s location in space (see Figure 1.14).

This is where:
» G54 represents the first work offset
» G55 represents the second work offset Program Name/M... 1001

» The WCS tells the machine where the part is located relative to machine home. . i
Even though you are programming from part zero, the machine is always referencing R

its true home position in the background. mkm
« In this tab, you can also assign a program name, which helps the machinist identify R

and manage the job.
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Summary

The setup is the foundation of CNC programming. It defines the relationship between the machine, the material, and the part.
By selecting the correct billet size, positioning the part properly, and defining a clear coordinate system, you ensure that all
future machining operations can be performed accurately and efficiently.

Learn more at https://sendcutsend.com/education/
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