Now, let’s take a moment to discuss our machining strategy for this part.
We'll start with ablock of material that is8 x 5x 1.75 high.

Step One: We'll use a 0.5 inch diameter flat end mill to rough machine the material
outside of the raised area. We'll leave 0.125 stock on the walls.

Step Two: We'll use the same 0.5 inch diameter flat end mill to finish machine the 2 inch
circular pocket and to remove the bulk of the material in the rectangular pocket.

Step Three: We'll use a 0.5 diameter x 0.125 Fillet Mill to finish the outside of the
raised boss area.

Step Four: We'll use a0.250 diameter flat end mill to finish the wall of the rectangular
pocket.

Step Five: We'll use a0.25 diameter drill to machine the six holes on the raised boss
area.

STEP FIVE STEP TWO

STEP FOUR

STEP ONE

STEP THREE
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Let’s start by creating atool list that contains each of the tools
[L' ] needed to make the part.

e

)

Click onthe TOOL LIST Icon.

Type | T# | p# |
A Diaog Box appears.
Click on the Define New Button at the bottom of
the box.
Add a New Tool
Tool Mame | g, 5piaFlatmil
Define Mew
Type Ml B
Material H55 -

Type “0.5 DiaFlatMill” for the Tool

[ Metric Tool {in part units) Name and salect the Mill Type.

Type“1” for the Tool Number and Tool Number "%
click on the Offset Numbers Option.

v Dffset I"-Juml:uers
Diameter Offset

Length Offset 1
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Click on the Flat End Mill Option and

type 0.5 for the Diameter.

Then, click on the OK Button.

Tool shape
" Ball End Mil

*  Flak End il

Fillet Cutker

NG
N

0.25

Tool size

Diameter

Zorner Radius

Notice that the tool has been added to the tool list.

Active Tool

Diameter: 0.5

Corner Radius: 0
0.50iaFlatrill

Mo

Descripkion:

In Use:

Tool Lisk

| o#

| H# | Diameter | Carner... | Tip Angle | Descripkian | In... |

MILL 1

TEE% AT

1

1 0.5 0 0, S0iaFlatril Mo

Add a Mew Tool

Toal Mame

Tvpe
Material

[~ Metric T
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0.2505pakDril

_enker

_hamfer
Tap
Rearm

Now, click again on the DEFINE NEW Button
and create the 0.5 diameter x 0.125 fillet mill.
After you finish creating that tool, create the
0.250 flat end mill and the 0.250 Spot Drill.
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Thetool list

should look like this when you are done.
celect the Active Tool |
Active Tool
Diameter: 0.5

Corner Radius: 0
Description:  0.SDiaFlatEndr

Inlse: Mo
Tool Lisk
Twpe | T# | D | H# | Diarneter | Catnet. .. | Tip &ngle | Descripkion | Im... |
MILL 1 1 1 0.5 0 0.50iaFlakERdril Mo
MILL z Z 2 0.5 0.125 0.50iax-, 125FilletmMill - Mo
MILL 3 3 3 0,25 0 0.2500iaFlaktEndrill - Mo
SPOTD.,. 4 4 4 0,25 115 0, 2505pokDrill Ma

Define Mew |

Delete SAVE. .. Load. .. Done

Y ou can click on the SAVE Button if you want to use this set of toolsin the future for
another machining job.

Now, let’s start on our first tool path. Our initial task isto remove the material from the

block outsid

e of theraised area. In order to do this, we have to create perimeter

containment geometry.

Start by clicking on the CONSTRUCTION PLANE Icon.

Then, touch

on the top surface of the rectangular area.

Next, select GREEN for the construction color.
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25 |Tooks| Add-Ins tiindow  Help Before we proceed to the next step, click on

= % YeriFy v e the TOOL S Pulldown Menu and then on
4 B OPTIONS
- Calculakaor Zkrl+1
mi Restart Last Command
Composike k
Group k

==}

wral CustnmmW

Ll-

Qpl:il:lns...M Set Configuration Options

Skartup I Directories | Saving I Displa
Entities | Solidify  Selest L Bosition | 5o
Chain Select Options

EJE

Next, click on the SELECT Tab.

Make sure that the Restrict Chain Select to

CPlane and Enable Qui ck Chain Select [ Use specific Chaining Tol ine
Options are both checked. izhaining Tolerance
v Restrict Chain Select to CPlane
Then, click on the OK Button. Depth Tolerance
- v Enable Quick Chain Selection
Madeling x
Create “Farm .
Click on the CHAIN OFFSET Icon.

Madify Layaout

Dt ail Tools Chain Dffset
Method ————

Distance-Angle

* Distance-Depth

i~ angle-Depth

Diskance 0.2

Draft Ang IIZI

Depth 1]

[ Create join lines betwee

A Dialog Box appears. Click on the Distance-Depth

Option. [ Delete original entities
. Carnering ————

Type 0.25 for the Distance and O for the Depth. & Linsar \;/i

Click on the Linear Option for Cornering and then on

the OK Button.
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Now, move the cursor over the
upper, rectangular edge of the part
and click on it when it highlights.

A double-headed vector appears
on the selected edge.

Click on the outward-facing
vector.

Y ou will now have agreen
rectangle like the one in the
illustration to the right.

We are going to use this
rectangle as a containment
boundary for the first

tool path that we generate.
Then, I'll show you an
alternate approach.

=

Click on the 2D POCKET Icon.

A Dialog Box appears.
We'll usethe 0.5
Diameter Flat End Mill

Mame : 0.50iaFlatEndmil

b= & D

for the tool. Type : MILL
DIA : 5.5000
Click onthe NEXT ————
: Button. lect New m//\J

W,

J| MEXT = 4 iZreate Path |
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Pocketing

—Geametry Selection————

Select Quter Bdy

Selech Islands

A small Dialog Box appears.

Click on the Single/Multiple cavities
having the same depth option and then

on the OK Button.

Single | Chai

# CUrves

5[ s

Zhard height talerance frar

of the box.

1]

V"\

Pocketing |
—5pecify the general pocket configuration —

Single/Multiple  cavities having the
same depth.

= mMultiplejMested cavities having
different depth,

A new Dialog Box appears.

Click on the Select Outer Body Button at the top

Cancel (0] 4

The Conversation Bar prompts you to use either
asingle or chain selection.

Seleck the I:u:uun-:lé(y\ es for pocket

Click on the Collapse
Outside Inward option.
Thiswill cause the
cutter to machine
inward from the
perimeter of the part.

Next, click on the
Ramping Angle Option
and use avalue of 0.5.

Click on the Select
| slands Button.

Click on the CHAIN Option. Move the cursor
over the green rectangle and click on it when it

highlights. Hit the ENTER Key.

— GEomekry Selectiu:un
CUrvEes

Select Outer Bdy | |_ m

Chord height tolerance
splines and conics

A
~ Expand inside outward

[ Re-roughing rest matetial only

Previous Too| Dia

Presious iall shock 0.04

—Skepover in =Y

Percent of Tool Diam

I =0 Yo

Pocketing Style ISF‘IRP.L "I
— Spiral Packeting Options

Machiring ICLIMB - I

Method

7% Collapse outside inward

™ First contour on boundary

Entry Method
£ Helical Entey. Pitch ID.DS

* Ramping Angle 0.5
" Fre-driled holes

[ allow multiple entries

Cancel |

< PREWY |

MEXT = | reate Fath |
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The Conversation Bar again
prompts you to single select
or chain select. Click on the
CHAIN Option. Then, move
the cursor over the top,
outside edge of the raised
boss area and click on it
when it highlights.

Hit the ENTER Key.

The Dialog Box reappears. Click on the NEXT Button.

Another Dialog Box appears. Type 2 for the Number of Passes and type 0.125 for the
Stock to Leave on Wall. (In step three, we'll use the 0.125 fillet mill to create the root
blend on the boss.)

— Z-Parameters measured from Part Zero [Z0] —

Z-Clear [C] |1 Cursar Select
Z-5urf[5] | O Cursor Select
Z-Floar [D] | -0.25 Cursor Select

Distance from £-5urf where
rapid changes to Ffeed [P]

I 0.1
e
~ Step-d N %
Rt “Wiewy CHgin £-Floor
* Mumber of passes in 2 [
0.1
N
] 1252/——
]

" Step-down amount

—Stock allowance

Stock ko leave on wall [4W]

Stock ko leave on Floar

Zancel < PREY | MEST = | Zreate Path
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Next, let’s establish the vertical limits of the pocket. Click on the Cursor Select Button to
the right of the Z-Surf Field. Then, using the ENDENT Option, click on the top end of
one of the vertical tiebars on the boss.

Next, click on the Cursor Select Button to the right of the Z-Floor Field. Then, using the
ENDENT Option, click on the lower end of one of the root fillets. (The selected points do
not haveto align. We are only interested in the Z values.)

Notice that the valuesin the fields now represent the pocket limits.

Pocketing

—Z-Parameters measured from Part Zero [20]

Z-Clear [C] I 1 Cursar Seleck
Z-3urf [5] I ] Cursor Select

Z-Floar [T] I'U-ZE Cursor Seleck | ‘

-

-temea From 2-5urf whers

—Z-Parameters measured fr

Z-Clear [C] | 1 ‘
Z-5urf [5] | o

Z-Floor [D] | -0.75

Click on the CREATE PATH Button at the bottom
of the Dialog Box.

[
J reate Path
Enter Toolpath Description

I RoughOne

A small Dialog Box appears. Type
Cancel Create “RoughOne” for the path name and then
click on the CREATE Buitton.
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Thetoolpath is created.
Notice that since our
construction color was
green, the toolpath isin
green and the lead-in/
lead-out tracks are in red.
(The next color in the
system attributes grid.)

Note: I’ ve cheated in the
illustration above and
used adlightly different
shade of green for the
containment rectangle to
differentiate it from the
toolpath for illustration
purposes.

Now in this toolpath, we used the rectangle created with the Chain Offset Function asa
containment boundary for the operation. Let’s ook at a different approach that eliminates
the need for the rectangle created by the Chain Offset Function.

Click on the DELETE Icon and then on the tool path that you just
made.

Click on the 2D POCKET Icon.

o,

L

Marmne : 10.50iaFlatEndmil
[i' ,I,.-=I| Type © MILL
DIA : 0,500
A Dialog Box appears. We'll usethe 0.5
Diameter Flat End Mill for the tool. celect Hew T%J

Click on the NEXT Button. JCreate Path |
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