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Mill/Turn Tutorials

MILL/TURN TUTORIALS

The following tutorials will demonstrate how to create milling and rotary milling operations on
Mill/Turn parts. There is little lathe/turning work included in these exercises. All lathe operations are
exactly the same as the standard lathe interface for Mill/Turn parts. It is assumed that you have
already completed the Mill and Turning tutorials and are therefore have a basic knowledge of

GibbsCAM.




Exercise 1: Clutch Basket

EXERCISE 1: CLUTCH BASKET

In order to complete this exercise, you will need to have installed the Sample parts.

1. Open the Sample parts/Production/Tutorial Parts - Required/MillTurn Parts/Clutch Basket.vnc file.

In the Document Control dialog, the Machine selected is a C Axis Horizontal Lathe - Generic
Shank. When one of the C Axis MDDs is used, four coordinate systems are automatically
created by the system: ZX plane, XY plane, HY backside plane and YZ plane. These coordinate
systems are used to properly position geometry in order to cut a standard Mill/Turn part. More
functionality is available if Advanced CS is available.

All the tools required have already been defined.

About the Part

[ —

i ——

1. Openthe CS list and Workgroup list from the commands palette. "I‘_T
I
2. Orfrom the status bar. @ “ [ (@ [P [2Pans
cs EEZE Workgroup BE=
Corment WO - . , :
1 W 7 plane . nmen A2
2 W W plane +r Lasting
3 W HY backside plane 2 = Teeth L
4 B Zpae 3 % DilkCuows B
N £ Mo Wity
1 ] | 3




Exercise 1: Clutch Basket

Workgroup 1

This workgroup is designated as revolved Part Stock in the WG
info dialog. The geometry is defined in the ZX plane which is the

standard plane for turning operations. This is the profile for the
initial stock condition.

Workgroup 2

This workgroup contains geometry which will be used to
create angled slots on the OD of the part.




Exercise 1: Clutch Basket

Workgroup 3

This workgroup contains
geometry defined which will be
used to cut other slots on the
OD ofthe part. Thereisalso a
point which will be used to
create bolt holes on the front of
the part.

Machining the Part
#1 Main Slots
1. Open the Tool list. ;

There are five tools in the tool list including a 2" Drill, 0.25" Rough Endmill, 1" Roundover Tool,
0.625" Spot Drill and 0.375" Dirrill.

2. Open Tool #1 dialog.




Exercise 1: Clutch Basket

TT 3 fd Units inch  v|  [Staight Shank

333 =ed | @

K;,* Thd Mill FP!hd il IE : ] [

n% HE: ia R.Eap ;%t Rﬁlmﬂ ﬁ:’g;m "l %

C.Sink | Rndovr 2D Form 3D Form )< 7
The first operation will be to drill out the Tom =

. . 6

center of the part so the tool orientation for HACIEAR AR L
the first four tools is set to approach along A EI A E
the Z Axis. The tool orientation diagram EA b KA A A4
will look like the following image. v ’

hore _- #Flues R

] LengthoutofHolder  [§__]

¥ Tl LenghOfsct

Cutier Comp. Offset #

ﬁ -

Tool Matericl OTedl D Spindle Dir |Forward

Comment [

This orientation designates a Z Axis approach which is the necessary orientation for front face
operations.

3. Click the CAM button and double-click a Process tile. g

Holes |

() Feed In -Rapid Out
(OFeed In -Feed Out
OrTap

ORigid Tap

O Peck, Full out

(®) Peck, Chip Breaker

4. Create alLathe Holes process
with the 2in Drill (Tool #1).

Prefer Canned
[ Coolant
] Floed

5. Create the toolpath.

The next operation to be created will be a Mill contour process.




Exercise 1: Clutch Basket

#2 Main Slots

1. Click Clear to delete the holes process.

2. Double-click Process tile and choose a Mill Contour Process. @

Choose the 1/4” Rough Endmill (Tool #2) If you hover over the suggested 2D Contour tool a brief
tool summary is displayed enabling you to confirm this is indeed the correct tool.

E—
Select Tool Ty, Rough Endmill
- B -0 [seecn | oo
2 D Contour A |~ Tool Offset #
Diameter
+ Comer Rad D
# Flutes 2
& |—Now | Flute Length 6
Surface Contour A Length out of Holder 6
New
Profile A
0.520 New

Contour | MilFeatre | Soids | Open Sides| offset | Entry/Exit | Rotate|
Material (O Depths from Feature
(®) Depths From Tool
e
1 |3a8s5 3.85
ey Feed i 1
R In o
Contour Feed [Rapd AE 0
Entry And Exit 375 __%Zli 345
(@) Line 0 -
90° Radius Izl
Xr Step
OsosLine Desired Actual # Passes
O Advanced 0.1 3
No. of Exta Offsets [0 | ORetracts  EDepthFirst [ Prefer Subs
a Stepover [JRamp Down [JBack &Forth i
o ST —— 3. Use the parameters shown in the

N .
- O Process dialog.

Auto Plunge ~
Overlap D E Round Corners Break D
Spring Passes Izl [ Cutter Radius Comp. On
[Juse Stock [~ Coolant

Material Only {4 Flood
Ignore Prior Tool Profiles

[Jrattern: 1: Casting

Comment




Exercise 1: Clutch Basket

The tool orientation designates an X Axis approach which is the necessary
orientation for OD operations.

4. Switch to Workgroup 3: Drill & Cutouts.

5. Switchto CS4:YZ plane.

Contour' Mill Feature | Solids | 0pc|l5ides| Oﬁu‘tl Entry/Exit llﬂ'ﬂ'tll

Mach CS: | 4: YZ plane v

6. Enter this information in the Rotate tab of postons  sege c[0 ]
(O Polar and Cylindrical Miling
the Contour Process. —
11 time(s)
clo |

This will create an operation that starts at C0 then gets rotated clockwise by 30° and machined
11 more times.

7. Select the geometry shown.

8. Setthe machining markers
as shown.
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9. Create the toolpath.

10. Render the operations, using Op Sim @6 then

clear the process list Clear

#3-4 Bolt Holes

The next two operations will be a Multi-process operation.

1. Switch to CS2: XY plane.

10



Exercise 1: Clutch Basket

2. Forprocess #1, create this Hole process

#4).

with the .625” Spot Drill (Tool

Drill ] Hole Feature | Bare | Pre'Ml] Mil Feature mﬁ!l

Mach Cs: | 2: XY plane v
(®) Positions Angle C D
O Polar and Cylindrical Miling
Duplicate
l:l time(s)
:

(s
Drill I Hole Feature | Bore | Pre-Mil ] Mil Feature I Rnhlzl
Entry/Exit Cyde: () Dimension from Hole
(® Feed In - Rapid Out (®) Dimension from Tool
(O Feed In - Feed Out At Op End
OrTap 0
40 R o T
DRt 0.625
OPeck, Full Out & =
(OPedk, Chip Breaker -L5
(O Rough Mill Bore 15 n +
. -1.8125
Orrenvates =]
(O Helix Bore
Load H1D
Transition Between Holes
Ot :
| RPM } 3000 (®) Part Clearance 4.45
(O Absolute Z

| L ‘ | - | (O Hole Feature -1.5
Clearance [ vary Depth with Geo.

[Jreverse Order
Peck

[ Coolant
Retract 21 Flood
[ 1 Direction

[Jrattern: | 1 Casting v

Comment ‘ A‘

3. Enter this information in the Rotate
tab.

11




Exercise 1: Clutch Basket

Drill I Hole Feature | Bore | Pre-Mil | Wil Feature I Ilnizte|
Entry/Exit Cyde: (O Dimension from Hole
(@) Feed In - Rapid Out (®) Dimension from Tool
(OFeed In - Feed Out 0 AtOpEnd
OTap |—|
ORigid Tap - 2 - '
(O peck, Ful Out —
(OPeck, Chip Breaker % 3.05
O Rough Ml Bore - e e T
Ot (=]
(O Helix Bare
Load H1D
Transition Between Holes :
I Material | OR Level 0
4. For process #2, create this Holes process - ® Part Clearance 445
with the .375in Drill (Tool #5). e Oz
Clearance [#]vary Depth with Geo.
[IReverse Order
[ coolant
e [A Floed
[J 1 Direction
[Cpattern: | 1: Casting
Comment

In a Multi-process operation, the Rotate tab will copy the last-entered values for the process type
into the next process in the list of the same type.

5. Select the point shown.

6. Create the toolpath then clear the process list .

#5 Teeth

1. Switch to CS4: YZ plane.
2. Switch to WG2: Teeth.

12



Exercise 1: Clutch Basket

Contour | il Feature | Soids | Open Sides| Offset| Entry/Exit | Rotate|
Material O Depths from Feature
3000

| (®) Depths From Tool

Speed: RPM |

[ty Feed | SRR ) B
|mmw- [CJRapid In Ar 0°
Entry And Exit 4 _@Z/_ + | 375

EN
@ Line 0
woas ]

Oseotine Desred Actual #Passes

O Advanced [o2s | [ozs 1

No. of Extra Offsets D ORetracts  [ApepthFirst [Aprefer subs
]
L]
]
L]

[JRamp Down [JBack &Forth

Extra Stepover

3. Create this Mill Contour process with the 1”

Stock

Roundover Tool (Tool #3). —
Zstodk Auto Plunge v
Overlap [~ Round Corners Break D
Spring Passes Cutter Radius Comp. On
[CJuse stock Coolant

[ Floed

Material Only

Ignore Prior Tool Profiles

[Cpattern: | 1: Casting M

Comment ‘

Contour| MilFeature | Solds | Open Sides| oOffset| Entry/xit Rotate |

MachCs: | 4: YZplane v
@ positons ange © 4. Enter this information in the Rotate
(O Polar and Cylindrical Miling ta b

Duplicate )

5 Jmo

C

i

This will create a contour operation that starts at C90° and repeats 39 times in 9° intervals.

13



Exercise 1: Clutch Basket

5. Click the line as shown

6. The markers should extend past the stock geometry.

7. Double-click the eye icon forthe WG1. i

This will help you to properly place the markers.

14



Exercise 1: Clutch Basket

8. Create the toolpath.

9. Render the operations. @

10. Save the part.

15



Exercise 2: Coupling

EXERCISE 2: COUPLING

This exercise gives examples for using front face milling and rotary milling operations on mill/turn
parts.

1. Open the Coupling.vncfile.

The Machine selected is a C Axis Horizontal Lathe - Generic Shank. The file contains all the
necessary geometry and tools to machine this part.

About the Part

1. Open the Workgroup list. I_ILIiI
Workgroup [@]=/E
Comment Type The Workgroup list has four workgroups which
1 ++ Lasting contain the geometry for different elements of the
2 % FontFlange O part. The Type column shows images of the type of
3 % ODFlatsbts O geometry that is contained in each workgroup.
4 £+ 00 Radial slot 4=
Mg 0l
Workgroup 1

The first workgroup, Casting, (designated as Part
Stock - revolved ) in the WG info dialog. When
the partis rendered the initial stock condition will
be based on this geometry.

16



Exercise 2: Coupling

Workgroup 2

This geometry (designated as geometry,
not wrapped & ) will be used to contour
a flange on the front face of the part. This
workgroup also contains points which
will be used to create bolt holes on the
front and back flanges of the part.

Workgroup 3

This geometry will be used to create flat slots
and holes on the OD of the part.

17



Exercise 2: Coupling

Workgroup 4

This geometry (designated as geometry, wrapped =
) is defined in the YZ plane, which will be used to
create a radial slot on the OD of the part.

Machining the Part
#1-2 Front Flange Bolt Holes

The first set of machining operations will create bolt holes on the front face of the part.
1. Switch to WG2: Front Flange.
2. Switchto CS 2: XY plane.

3. Openthe Toollist. ;

There are a total of eleven tools in the Tool list.

The first set of operations will be machining the face of the part so the tool orientation for the first
four tools is set to approach along the Z Axis.

4. OpenTool #1.

Note the tool orientation diagram. This orientation designates a Z Axis approach which is the
necessary orientation for front face operations.

5. Open the Process and Operation tiles. 5

18



Exercise 2: Coupling

Drill l Hole Feature | Bore | Pre-Mil ] Mil Feature Il!nhtel
Entry/Exit Cyde: Dimension from Hole
(@ Feed In - Rapid Out Dimension from Tool
(O Feed In - Feed Out 0 At Op End
OTap ; I—‘
Origid Tap y R 2 T
O Pedk, Full Out
() Peck, Chip Breaker
O Rough Ml Bo -
Oreavaton L] M o
(O Helix Bore -
Load H1D

Transition Between Holes
| RPM |MW | (O Part Clearance 2

O Absolute Z .
| Feed 2 ] Oreeresue = 6. For process #1, create this Holes
R A process with the .375” Spot Drill (Tool #1).

. []Reverse Order
;?' [ Coolant
e 4] Flood
[[] 1 Direction
[Jrattern: 1: Casting v

Comment ‘

Drill ] HoleFenh.lre| Bare | Pre-&ﬂ] Mil Feature lwtabel

MachCs: | 2: XY plane v|
7. Enter this information in the Rotate @ostons age c [0 |
(O Polar and Cylindrical Miling
tab.
Duplicate

e
:

If you have Advanced CS, use the Mach CS list to designate the XY plane.

19



Exercise 2: Coupling

Drill | Hole Feature I Bore I Pre-Mil I Mill Feature IRntatel

Entry/Exit Cyde: (®) Dimension from Hole

(®) Feed In - Rapid Out O Dimension from Tool

() Feed In - Feed Qut At Op End

L O
102 R 0.2 T

() rigid Tap

(O Peck, Full Out 5 Lus

() Peck, Chip Breaker

ES

() Rough Mill Bore D‘{ ‘Izl;f, el preees

() Finigh Mill Bore

(O Helix Bore L2 | | Lia2 |

Transition Between Holes

i - @R Level 0.2
8. For process #2, create this Holes process ] [ Orartdesance | 12

|
with the . 1875 Drill (Tool #2). i [ O
Dwel D (0 Hole Feature 0

Clearance Vary Depth With Geo.
[Jreverse Order

Pack

Retract Slood

[] 1 pirection
[Jrattern: 1: Turning w
Part Station _1: Main Spindle B

Comment ‘

9. Select the point shown.

10. Create the toolpath then clear the process list .

20



Exercise 2: Coupling

#3-5 Back Flange Bolt Holes

1.

For process #1, create this Holesprocess
with the .375” Spot Drill (Tool #1).

JICIEE
Drill | Hole Feature | Bore | Pre-Mill | Mil Feature | Rotate |
O Dimension from Hole
i (®) Dimension from Tool
(OFeed In - Fesd Out At Op End
OTep 1325 -3.25
(O Rigid Tap
(O Peck, Full Out
(O Peck, Chip Breaker E
(O Rough Mill Bore - 3 pon
(O Finish Mil Bore
(O Helix Bore
Load H1D
Transition Between Holes
Material @R Level -3.25
| REM | | 3000 (O Part Clearance 12
() absolute Xr
| Feed | | 10
(O Hole Feature 0
Dwell
Clearance Vary Depth With Geo.
[Jreverse Order
Peck
Retract
I:‘ 1 Direction
[Irattern: 1: Turning ~
Part Station | 1t Main Spindle e
Comment

Process #1 Holes

| Drill | Hole Feature | Boe | Preil | Mil Feature | Rotate L

Mach. C5: | 2 XY plane E”

1 Polar & Cylindrical Miling

@ Position

Duplicate

inet)
c

2. Enter this information in the Rotate

tab.

21
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Drill | Hole Feature I Bore I Pre-Mil I Mill Feature I Rntatel
Entry/Exit Cyde: () Dimension from Hole
(®) Feed In - Rapid Out @ Dimension from Tool
() Feed In - Feed Qut AtOpEnd
L
1| -3.25 R -3.25 T
()Rigd Tap
(O Peck, Full Out
() Peck, Chip Breaker
() Rough Mill Bore
() Finigh Mill Bore
() Helix Bore
Load H1D
Transition Between Holes
@R Level -3.25
3. For process #2, create this Holes process Cew | [m | Omnceme 2
i » i Absolute X
with the 1/4” Spot Drrill (Tool #3). D et | [0 g ot
Hole Feature 0

Clearance [ vary Depth with Geo.

[Jreverse Order
Pack

[ coolant
Retract [ Flood
I:‘ 1 Direction

[dpattern: 1+ Turning =
Comment ‘ ‘

Drill | Hole Feature I Bare I Pre-Mil I Mill Feature I Rotate |
Entry/Exit Cyde: () Dimension from Hole
() Feed In - Rapid Out (®) Dimension from Tool
(®) Feed In - Feed Out AtOp End
Otep 1325 0
-3 R -3.25 1
(O rigid Tap
(O Peck, Full Out
(O Peck, Chip Breaker
() Rough Mill Bore
(O Finish Mil Bore
() Helix Bore
Load H1D
Transition Between Holes
@R Level -3.25
4. For process #3, create this Holes process I OpartCesace 12
i ” 1 Absalute X
with the .375” Rough Endmill (Tool #4). ke | 8 _—
Hole Feature il

Clearance [ vary Depth With Geo.

[Jreverse Order
Peck

[ coolant
Retract =] Flood
D 1 Direction

[rattern: | L Turning i
Comment ‘

22



Exercise 2: Coupling

5. Select the point shown.

6. Create the toolpath.

7. Render the operations. @

If your rendered image has a cutaway section removed, click the Stock Cutaway icon on the

O

render palette until it is a complete cylinder.

23



Exercise 2: Coupling

#6 Front Flange Contour

1.

Contour | il Featre | Soids | Open Sides| offset | Entry/Exit |
Material (C) Depths from Feature
@ Depthe From Tool
el ) B
coms] o] L] o]
Rapid I
Contour Feed 20 DlRapdn g o |
Entry And Exit | o |_ +
® Line 0.05
30° Radiss
7 Step
O 0% Line Desired Actual # Passes
O Advanced 0.3 1
No. of Extra Offsets D [retracts Depth First Prefer Subs
. . »” Extra Stepaver D Ramp Down D Back & Forth
Create this Contour process with the 1/2 oo ot s 5
Face Mill (Tool #4).
Zstock D Auto Plunge ~
Overlap l:l Round Corners Break l:l
Spring Passes D [+ cutter Radius Comp. On
[Juse stock Coolant
Material Only Flood
Ignore Prior Tool Profiles

[Irattern: 1: Workgroup [

Mach. C5: 1: XY plane B
Comment

Process #1 Contour

| Contour | MilFeature | Solid: | Dpen Sides | Enty /Exit | Rotate |_

Mach. C5: 237 plane =]
© Postion  Angle 2. Enter this information in the Rotate
@ Palar & Cylindrical Milling tab.
Duplicate
0 timelz)
clo

The Polar & Cylindrical Milling selection is only available when this option is installed. The Polar &
Cylindrical Milling option provides for C Axis rotary interpolation.

If Polar & Cylindrical Milling is unavailable, select Position.

This will create the identical toolpath, although it will require Y Axis moves. Not all Mill/Turn
machines support the Y Axis; your machine may not be able to cut this toolpath.

24



Exercise 2: Coupling

4. Place the Machining Markers as
shown.

5. Create the toolpath.

OD Milling
#7-8 Flats

The first set of milling operations will face mill a flat at 45° angles on both sides of the 2.0"
diameter of the casting.

1. Switch to the CS4: YZ plane.
2. Switch to WG3: OD Flat Slots.

Notice that the geometry for these operations is created flat in the YZ plane. These shapes will
actually be cut at 45° planes, but are positioned as if they will cut without any rotation. When

25



Exercise 2: Coupling

creating cut shape geometry for OD operations, the geometry should be created as if it were
being machined at a position CO (no rotation). The rotation is accomplished when the toolpath is
generated.

You should also note that the remaining tools in the tool list are all set up to cut OD operations.
Therefore, the tool orientation diagram designates an X Axis approach, which is used to
machine the OD.

Contour | il Featre | Soiids | Open Sides| offset | Entry/exit |
Material (O Depths from Feature
(®) Depths From Tool
Speed: RPM
4 |05
—— ¥
Contour Feed El [Repid In AL o
Entry And Sxit 1 +
@ Line 1]
90° Radius l:l
E Step
O 90°Line Desired Actual # Passes
() Advanced 0.25 1
Mo. of Extra Offsets D DRelracis_ Depth First Prefer Subs
. . . Extra Stepover [Jramp Down [ ]Back & Forth
3. Create this Mill Contour process with the oo ot s 5
oy Stock £
1.5” Face Milling tool (Tool #5). L]
Z Stack D Auto Plunge 4
Overlap l:l Round Corners Break D
Spring Passes D [ cutter Radius Comp. On
[ Use Stock Coolant
Material Only Flood
Ignore Prior Tool Profiles
[rattern: 1: Workgroup i
Mach. CS: 1: XY plane w
Comment
Process #1 Contour
| Contour | Iill Feature: | Solids | Open Sides | Entry / Exit | Rotate |_
tach. CS: 4:%Z plane =]
© Posion  Angle T |45 4. Enter this information in the Rotate
() Palar & Cylindrical Milling tab.
Duplicate
0 time(z)
Co

The toolpath will be created at a 45° angle from the CO position.

5. Now create an identical operation #2 to machine the opposite 45° plane. The only change that
we need to make is in the rotation angle.

26



Exercise 2: Coupling

6. Change the Position value in the Rotate
tab.

7. Place the Machining Markers as
shown.

8. Create the toolpath.

Process #1 Contour

| Contour I Mill Feature I Solids I Open Sides I Entry / Exit I Rotate |_

Mach. C5: | 4 vZ Plane =]

@ Pozition Angle B

(70 Palar & Cylindrical Milling

Duplicate

(a—r

27



Exercise 2: Coupling

9. Render the operations.

Y-Axis Machines
#9-10 Gasket

The next operations will contour a gasket on the flats. The machining of the gasket and the
subsequent pockets require Y Axis tool moves.

28



Exercise 2: Coupling

Contour | milFesture | Scids | Open Sides| offset | Entry/eat |

(O Depths from Featurs

(®) Depths From Tool
oo
; 1 r
[rapid n A 0°

g
g
&

g
"B
H

T 0 e

90° Radius
(C90® Line
(O Advanced

MNo. of Extra Offsets

[Jramp Down []Back & Forth

Do not hit flats ~

Extra Stepover

1. Create this Contour process with the s
0.0625” Ball Endmill (Tool #6). s

Auto Plunge e

Overizp Round Corners Break l:l
Spring Passes Cutter Radius Comp. On
[use stock Coolant
Material Only Flood
Ignore Prior Tool Profiles
[Jpattern: 1: Workgroup “

Process #1 Contour

| Contour | Mil Featwe | Solidz | Dpen Sides | Entiy /Exit | Rotate |_

ach. C5: | 4:¥Z plane E"

© Poslion  Angle © 2. Enter this information in the Rotate
() Palar & Cylindrical Milling tab

Duplicate

[—r
S C—

3. Place the Machining Markers as
shown.

29



Exercise 2: Coupling

4. Create the toolpath.

Again, we will perform an identical operation on the opposing 45° flat.

Process #1 Contour

| Contour I till Feature: I Solids I Open Sides I Entry / Exit I Rotate |_

tach. CS: 4:Z plane El

5. With the previous Contour process change @ Position  Angle T |45
the Position angle in the Rotate tab. © Polar & Cylindrical Miling

Duplicate
0 time(s)

Co

The machining markers should be positioned exactly as they were for the previous operation.

6. Create the toolpath.

30



Exercise 2: Coupling

#11-16 OD Dirrilling

The next group of operations are drilling operations which will spot drill, drill and tap the four
holes surrounding the gasket. These drilling operations will be performed on both 45° flats like
the previous sets of operations.

Drill | Hole Feature | Borz | Pre-till] Ml Feature |
Entry/Exit Cyde: () Dimension from Hole
(®) Feed In -Rapid Out (®) Dimension from Tool
(OFeed In -Feed Out AtOpEnd
Orap 1105 / 0 1.05 t
() Rigid Tap
(O Peck, Full Out 5
(") Peck, Chip Breaker
(O Rough Mill Bore m ] + -
(J Finish Mil Bore -
(O Helix Bore
O Bore w
Transition Between Holes
o ®hl=a
1. For process #1, create this Mill Holes ] [ | Orcee
process with the 1/4” Spot Drill (Tool #9). e 5| O Absolite 2
(O Hole Feature 0

Dwel
Clearance Vary Depth With Gea,

[Ireverse Order
Peck

Coolant
Retract Hood
I:‘ 1 Direction

[rattern: 1: Workgroup N
Comment ‘

Process #1 Holes

| Drill | Hole Featue | Boe | PreMil | Mil Feature | Rotate l

Mach. C5: | 4:vZ plane Ell
© Fosiion Angle T 2. Enter this information in the Rotate
(7 Palar & Cylindrical tiling tab.

Duplicate

Ca—r
S C—

31



Exercise 2: Coupling

3. Forprocess #2, create this Holes process

with the 0.1875” Drill (Tool #7).

4. For process #3, create this Holes process

with the 0.1875” Tap (Tool #8).

Entry/Exit Cyde:

(®) Feed In - Rapid Out
() Feed In - Feed Qut
Orap

() rigid Tap

(O Peck, Full Out

() Peck, Chip Breaker
() Rough Mill Bore

() Finigh Mill Bore

() Helix Bore

OBore

Clearance
Pack
Retract

E 1 Direction

Drill | Hole Feature I Bore I Pre-Mil I Mill Feature I

() Dimension from Hole
(®) Dimension from Tool

N |

At Op End

105 T

() Part Clearance 1
() Absolute 2
(O Hole Feature 0

[ vary Depth with Geo.
[Jreverse Order
[ coolant

[ Flood

|:| Pattern:

Mach. C5:

Comment ‘

Entry/Exit Cyde:

(0 Feed In - Rapid Out
(")Feed In - Feed Out
®Tap

() Rigid Tap

(O Peck, Full Out

(") Peck, Chip Breaker
(") Rough Mil Bore

(J Finish Mil Bore

(O Helix Bore

O Bore

o [

Tap %
Dwel
Clearance
Peck
Retract

I:‘ 1 Direction

Drill | Hale Feature I Bore I Pre-Mil I Mill Feature I

() Dimension from Hole
(®) Dimension from Tool

= 1. U

At Op End

105 1T

Load H1D

() Part Clearance 1
() absolute Z
(O Hole Feature 0

[ vary Depth with Geo.
[Ireverse Order
FA Coolant

[ Flood

Comment
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Exercise 2: Coupling

5. Select the four
holes shown.

6. Create the toolpath.

7. Change the Position to 45° in all the Rotate tabs.
Make sure you do this for all three processes.

8. Create the toolpath.

9. Render the operations.

#17 -18 Pockets

The final set of operations that will machine this area of the part will pocket out the area inside
the gasket. Again, this set of operations requires Y Axis interpolation, which may not be
supported by your Mill/Turn machine.
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Exercise 2: Coupling

Pocket | wil Feature | solids | Open sides| offset/Trim| enty/Eat |

(_)Depths from Feature

Offset
Depths From Tool
Material ®bep
4 |05
[rapidIn AL 0°

Entry Feed

o +
Contour Feed 075 l:l

1

Cut Width 0.325
Entry And Exit
OLine # Passes
907 Radius !
(®)590°Line [Jretracts Depth First Prefer Subs
1. Cre”att_a 'thS Roug_hlng process with the L .
1/4” Finish Endmill (Tool #10). ol Stock = onee ¢
Overlap lzl Round Corners Break l:l
CRCOn Climb
Spring Passes I:I conlent
Flood
[JUse Stock [Jrattern: 1: Workgroup -
Material Only

Mach. Cs:

Ignore Prior Tool Profiles
Outermost Shape Ag Boss

Comment ‘

Process #1 Roughing [}
| Pocket | MilFeatwe | Solids | Open Sides | OFfset/Trim | Enty /Exit | Rotate |_

e €5
) Posion bngle C[45 ] 2. Enter this information in the Rotate

() Palar & Cylindrical Miling tab

Duplicate

CR—"
o

3. Selecttheinner
shape.
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Exercise 2: Coupling

Create the toolpath.
Change the Position to 45° in the Rotate tab.

Create the toolpath.

N o o &

Render the operations.

Rotary Milling
#19-20 Radial Slot

This final operation will complete the machining of this part is a radial slot that will be machined

on the bottom side of the part. In order to create accurate toolpath you will need the Rotary
Milling option.

1. Change to WG 4: OD Radial slot.

First, we need to wrap the geometry and then rotate it into position on the bottom of the part.

2. Right-click WG #4 and choose WG Info.

Workgroup #4 & @H=/E
Part Stock

Revalue

Extrude
3. Select Wrapped.

@ Part Geometry
o | wrapped
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Exercise 2: Coupling

4. Inthe floating menu, turn on Wrap WGs. ok

Viewing the geometry from the front face will
clearly show how the geometry is wrapped at a
given diameter.

5. Select the wrapped shape.

6. Choose Modify > hTransIate.

When the system is in radial mode, some of the Modify dialogs allow for radial input--an angle of
rotation and a radius value.

Translate ==l
Offzet Amount
bt 180
¥ 0 7. Translate the geometry as shown.
z N
[ wisible WGz Dol
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Exercise 2: Coupling

The geometry should be positioned radially at the bottom of the part as shown in the following
picture.

Pocket | wil Feature | solids | Open sides| offset/Trim| enty/Eat |

Offset

Material

(_)Depths from Feature
(®) Depths From Tool

8. For process #1, create this Mill Roughing
process with the 1/4” Finish Endmill (Tool
#10).

SERN ) BN

Uikl

Rapid In 3
Oea s
| 4
]
Cut Width 0
Entry And Exit 7 Step
Line Desired Actual # Passes
0.75 0.75 1
90° Radius

(®) 90° Line 0 [Jretracts Depth First Prefer Subs
Odvanced N

+ [0 ]
poaet s
Island Stock = D
Overlap lzl Round Corners Break l:l

CRCOn Climb
Spring Passes l:l
Coolant
Flood
[ Use Stock [Jrattern: 1: Workgroup ~
Material Onlk

Ignore Prior Tool Profiles
Outermost Shape Ag Boss

Comment ‘

Process #1 Roughing

EHESE

Mach. C5 4 %Z plane El
@ Posion  Angle B [0 |

() Polar & Cylindrical Miling
Duplicate
D tirmels]
el ]

| Pocket | Mil Feature | Solids | Dpen Sides | Offset/Trim | Entw /Ext | Rotate

9. Enter this information in the Rotate
tab.
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Exercise 2: Coupling

10. For process #2, create this Mill contour

Contour | il Featre | Soids | Open Sides| Offset | Entry/Ext |

(C) Depths from Feature
(®) Depths From Toal

No. of Extra Offsets

Extra Stepover

process with the 0.1875” Finish Endmill ctock =
(Tool #11).

12. Render the operations.

Z Stock
Overlap
Spring Passes

[ use Stock
Material Only

1117 10

Ignore Prior Tool Profiles

| spesd: rem | | 3000 |
| Entry Feed | | 10 | l i
|Conmur Feed| | 0 | [JRapid In e o
e : "@2*
(@ Line ILI

90° Radius 0.25

Z Sty

(O 0° Line Deserd rct —
O Advanced 0105 .

[retracts [ pepth First Prefer Subs
[Jramp Down []Back &Forth

Do not hit flats ~
Auto Plunge w

EARound Corners Break l:l
[+ cutter Radius Comp. On
Coolant

[Irattern: 1: Workgroup [

Comment

toolpath.

11. Select the wrapped geometry and create the
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