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Technical Consultant

Been at Autodesk for 5 years

Started off working with FeatureCAM
Now a Fusion 360 expert

Regular user of CNC Machinery
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for Fusion events (pre-Covid!)
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CHALLENGES FOR CAD USERS

* Changes in a CAD design often don’t adjust designs
correctly

 Geometry relationships are purely dimensional

* Constant importing/exporting of CAD models is time
consuming and can lead to a mix up of versions
* Collaborating between teams can be difficult
* Changes - and who made them - on collaborative
projects are also difficult to track

* CAM considerations — designers may not be aware of
manufacturing constraints required for a design

e CAD users often have to learn separate CAD and CAM
software for design and manufacture
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HOW IS A PART PROGRAMMED?

A CAD model is produced, depicting the part to be cut
Stock material is determined from the part size

A Setup (Work Co-ordinate System) is determined that the machine
tool uses as positional reference

Tools & Machining Parameters appropriate for the job are selected

Toolpaths are created based on the features of the part, taking into
account the stock material

Simulation of toolpath helps avoid gouges/collisions
NC Code is output using a post processor

NC Code is input into the machine controller and the part is cut on
the machine tool
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How is Fusion 360 Different?




HOW IS FUSION DIFFERENT?

Engineer to Imported Sales adjusts order Change in Change Tools / Adjust Speeds & Adjust mating As-Built Solid for
order product Geometry size, Nest Schedule Holder Feeds components to fit OEM
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Introduction to Tooling



Types of Tools



Types of tool

Flat End Mill

e Used primarily for roughing
strategies — can also be used for
finishing strategies

* Some non-flat end mills have tip
radius’, tapers and more

e Can cut in all directions
Ball Nose Mill

* Used primarily for finishing
strategies - typically used on
complex surfaces

* Too large a stepover can cause
cusps on the part surface

SSST

Flat End Mill Ball Nose End Mill

/)

WH(K—

Flat End Geometry Round End Geometry




Types of tool

Bull Nosed End Mill Tapered End Mill Face Mill
ﬁ B
Slot Mill Dove Tail Mill Lollipop Cutter




Types of tool

Thread Mill

Drill

Radiused End Mill

TN

1Y
Center Drill

\

Chamfered End Mill

Spot Drill
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CAD Considerations

There are a few factors to consider when designing a part /
editing a part:
* Ensure a tool can access all areas of the part
e Sharp corners cannot be cut using circular tools
* The flute length must be more than the depth of cut
* The tool must be able to enter the material safely
* The holder must not collide with the part

* Ensure your part is the correct size/material for the specific
machine

* Ensure the part can be machined by the type of machine you
are using

* Look at the type of geometry you select and whether it
can be held




Tool Considerations in Design

There are a few measurements of a tool that you must
take into account:

= Overall Length (/) — Total length of the tool

. FIutle Length (L ) — Length of the cutting part of the
too

= Shoulder Length (L ) — Length below the shaft change
= Exposed Length (L ) — Length below the holder
= Tool Diameter (D) — Diameter of the flute of the tool

= Shaft Diameter (D ) — Upper diameter of the tool
which is held in the holder

= Holder Diameter (D, ) — Diameter of the tool holder
= Tip Radius (R) — Radius of the tool (if applicable)




Examples of Poor
Design for
Manufacturing
Considerations



Holder Gouges



Non-flute ‘Cutting:



Too Large Tools



Tool Consideration Summary

Ensure that:

= [ is large enough to adequately hold the tool you
order and provide enough [ _so as not to cause a
collision between the holder and the stock

. L is less than the total depth of cut that you make

. If D 'is larger than D, then ensure the resultant shaft
(L) ‘does not collide with edges of the stock

=D is less than the size of any internal fillets

=D, has enough room to manoeuvre in if machining a
deep pocket/side

=R is the same size as the fillet you require at the
bottom of a pocket




CAD IN FUSION
360 DEMO



Bantam Tools Desktop CNC Milling Machine

e Setup parts quickly with Automatic Stock
Location

* Quickly produce prototypes / parts
* Machine Aluminium H
« 28K RPM Spindle | il i»f,_w‘ “n‘“”““l

* 180° Window visibility

* Drag in SVG files and use the built-in
auto-CAM

* Quickly adds engravings to your parts or
mills simple 2D objects

* Use the built-in previewer to get
real-time machining information




‘ l““._

Rendering
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