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SolidCAM 5 Axis Tutorial

Goals of the Tutorial

. To understand the side tilt definitions

. To understand the strategy of tilted through curve defi-
nition

. To understand different sub-tilt definitions

. To understand the gouge check definitions

. To understand the new strategy in perpendicular to
curve
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Files Used

Part File

Port Inlet

Post Processor
NTU _MAZAK_MPOS

Machine Simulation
5AxMazakVariaxis630
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%} Double click the SolidWorks Icon.
% Click File > Open to open the SolidWorks part PORT_INLET_PART.SLDPRT.

%} Click SolidCAM > New > Milling.

i@saumlﬁe Edit View Insert T | SolidcAM | Window Hep & [0 - - - € =

: DW o 7 o e New Milling
ESE” Interference Clearance  Hole  Measure Open.. Milling-STL
| StUdY | petection  Verfiication Alignment ;

; Save As... Turning

i . Manage Templates Mill-Turn

Assembly | Lavout | Sketch | Evaluate | SolidCAM

% Accept the default part file name and path and Click OK.

& New Milling Part ? X

CAM-Part/Model
CAM-Part

[V]Use Model file directory

Directory: C:\Proagram Files\SolidCAM20 12\PartFile Browse

Name: PORT_INLET_P ART

Model name:  !\PartFiles\PORT_INLET_PART.SLDPRT

Units
@ Metric ) Inch

~Cx ] [

A

Select NTU_MAZAK_MPOS as our post processor. Leave the fields of Program
Number and Subroutine number with the default
settings. o R

-3 Milling Part Data... ?

CNC-Machine A
NTU_MAZAK_MPOS + |

Program 5000
number:

Subroutine 5001
number:

Coordinate System R

Define
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%} Click Define button in Coordinate System tab to set the coordinate system for

. Coordinate System A
i part o]
A dialog box with the following options appears:
CoordSys "
Mac CoordS
o Mac CoordSys number oumber: 1
o Position
. e el . Position: 1
« Coordinate system definition options
Define CoordSys options b
o % Select face
-1, Define
------ L. select Coordinate Systerr
- J- Mormal to current views
<« | Il | »

%} Click Select Face option in the Define CoordSys options section to define the
main coordinate system.

In the Place CoordSys origin to section, select Top center of model box from
the drop down.

Flace CoordSys origin to

op center of model box -

%} Select the face as shown in the below image.
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% Click ¥ to accept.

%’) Click OK in the CoordSys Data window.

CoordSys Data | ?
Machine CoordSys number: | 1
Position: 1 X: 0 Y: 0 0
Shift
X: |0 Y: |0 2: |0
Rotation around
X: [0 Y: |0 Z: |0
Edit CoordSys
Default machining levels
Front | Radial | Rear |
50
1
0
-150
250
[| Create planar surface at Part Lower level
—> |
% Click + Assembly | Layout | Sketch | Evaluate | SolldCAM Part | SolidCAM Oper
SiERe s
= & CAMPart (PORT_INLET_PART)
HE Machne (NTU_mazak_MPos)
@ Coordsys Manager
@ Stock (stock)
| (@ Target (target)
. . o . Set
%} Right click Operations > Machine Setup. 5™~
| [2) Machinng Process
@
gﬁ“’_s Add Probe...
Add Milling Operation >
Add Machine Control...

Add Operation from Template...
Add Operations from Process Template...
Add Machining Process 4

Holes Recognition + Technology...

Parallel Operations >
Calculate All
601 GCode All v

Calculate & GCode All

& Simulate
GCode Simulators 4
Tool path 3
Synchronize All »
CAM tree view »

Automatic Sorting...
\ Undo Sorting
‘@ Machine Setup...

Delete All
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% Enter a value of 250 in the Z column.

ﬁ Machine setup ‘ ? XS |
Name: Setup
J/
Fixture Table X Y :
AC 1 (1- Position) None & Table 0.000 L

I 3

— o]

[ Cancel

%} Press the Enter key and then click OK.

% Right click Setup > Add Milling Operation > Sim. 5-Axis Milling.

@ Target (target)

i 1.2 Machining Process
| (3 Geometries

§ B Fixtures

&-E B Operations

/

Delete
Edit
Synchronize

Check Synchronization

Add Probe...
Add Milling Operation
Add Machine Control...

Add Operation from Template...
Add Operations from Process Template...

Add Machining process

z

4

{4747+ 7+ ]| Model [ Motion Study 1|
SolidWorks 2012 x64 Edition

2D iMachining...
3D iMachining...

Face...

Profile...

Contour 3D...
Pocket...

Drilling...

Thread Milling...
Slot...

T-Slot...

Translated Surface...

ToolBox Cycles...

Pocket Recognition...

Drill Recogpnition...

3D Drilling...

Engraving...
3D Milling...

HSR...
HSS...

HSM... /

Sim. 5-Axis Milling...
SWARF Machining...
Multi-Aas Drilling...

The Operations Manager window opens.

% Select Perpendicular to curve in the Technology section.

Technology

—p| Perpendicular to curve v]
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Perpendicular to Curve Strategy

The Perpendicular to Curve feature allows you to create a toolpath perpendicular to
a Lead curve (drive curve) on a selected Drive Surface. If the curve is a straight line,
then the cuts are created parallel to each other. You can use a surface edge as the
Lead Curve, or a curve that is on the surface. If the curve is not on the surface then
it is projected onto the Drive surface to create the toolpath.

How does this strategy work

Toolpath Cuts

Lead Curve ///
Toolpath Cuts Perpendicular

To lead Curve

In the above picture you can see that the toolpath cuts are taken perpen-
dicular to the lead curve. This is done by distributing points on the lead
curve (Equal to the Step Over) and then taking the slices on the drive sur-
face on each of these points by creating planes normal to the lead cuve
at that point. The lead curve need not be the edge of the drive surface, it
could be any curve and the cuts will be perpendicular to that curve.
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% Click Geometry.

% Click New icon under Drive surface.

% Select the two faces as shown in the image.

| h Perpendicular to curve = | = = |
Technology Operation name: Template N
Perpendicular to curve W HZ \I‘)
@ CoordSys
Y Geomerr ] fomeny o
Tool Drive surface ype:
..... -] Full, avoid cuts at exact edges -
..... é 'II-'ZZIEl:am parameters @ - [Z] )
- Ao
Default Lead-InjOut
“§™ Tool axis control Lead curve
..... [ﬂ Gouge check J— -
L5 Cearance dota - [
’ Roughing and More
11 Moton control
ok Misc. parameters .
i ¢ || o O
[] Round corners
[ save | [saveacaluate |w | smuate | [ GCode [ savemcopy |[ Ext |
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% Click ¥ to return to the Operations Manager.

% Click New icon under Lead
curve.

& Perpendicular to curve

Technology Operation name:
@ Coordsys —
Tool Drive surface
é Levels (2] IEI faces =
Tool path parameters =) &=
B i
P Defaut Lead-In/Out
“§ Tool axis control ey
¥ Gouge check o
¥ earance data ¢ B - =)
&) Roughing and More
1) Motion control
& e Tramws - Drive surface offset: 0
[ save | [savescaalete |w [ smiate | [ Geode

= >4
Template .
(== 3
Area
Type:
[Full, avoid cuts at exact edges -

T

Two curve options are available as shown in the image. One is the main one, other

the smaller one is exactly oppo-
site to it.

10
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% Select the smaller curve as shown in the image. Selecting the smaller curve

does not produce any air cuts.

<) Click ¥ in the Chain List section.

%} Click « to return to the Operations Manager.

Select the Type as Limit cuts by one or two points from the drop down list in
the Area section.

%} Click Points. M::pe: /

| Limit cuts by one or two points -

Pornts... ]‘/

11
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% Click Data. ' Limit Cuts Between 2 Points N | XS |
ok | [ cancel |
%} Select the point as shown in the image.
CER L TN Y %2 ol

%} Click ¢

%} Define the first margin as -0.3 in the Z field. This is needed as there is no way
to define margins while selecting the two points option.

Limit Cuts Between 2 Points | xf |
Xx= -108.8624 y- 86.837988 z- -0.3 Data

o | | concel |

%} Click Data.

12
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Select the point as shown in the image. The point is already predefined in the
part.

= PORT_INLET_P,

) Click ¥

~

%’) Click OK in the Limit Cuts Between 2 Points window.

Limit Cuts Between 2 Points |

x= -108.8624 y- 86.837988 z- -0.3

X= -72.39692 y= 8.637404 z= -92.08174 Da:

— x| [ cne |

% Click Tool > Select & Perpendicular to curve [= X ]
Technology Operation name: Template N
T W
g zoords;/s/ Tool | Data | Coolant] Tool Change posmonl Show tool @
eometry
m Tool data
‘* Levels
6 Tool path parameters Type:
Tt Link Number: 0

Default Lead-In/Out
“§™ Tool axis control
0% Gouge check Corner radius: 0
:7 Clearance data

’ Roughing and More
|(:)| Motion control
F Misc. parameters

L T —

[(sove | [saeacdaiate |w [ smiste | [ cooe |

13
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% Click 43 icon toadd a new tool.

Select Lollipop Mill as our tool. This tool is the tool of choice for machining

such geometries.

% Enter the tool parameters as shown in the image.

h Choosing tool for operation

|l= @3] % |

V- % di @ %
ToolNu... % | DNum... ¥ | Userd... ¥ | Number ID number
@ 1 LOLLIPCP ... !
Description
M Topology | Tool Data| iData | | | Holder | [ | Shape | Coolant| Tool Preset| Tool Message|
Tool parameters
_ .
Mm @ Diameter (D): 25
Inch © Arbor diameter (AD): 25 "—AD—'
i
» i
Length TL
Mm @ Total (TL): 175
Inch ©  oyside holder (OHL): 150 OHL ; SL
Shoulder length (SL): 100
[¥] Coniical shoulder CL
Cutting (CL): 21
: [ | 150 el el
H length: L D _
T . Number of flutes: 12
B Blx|w o |5 B
. =@ X
% Select Holder. *Choosmgtool for operation ‘4‘_;|
Y- Ve di RN
Tool Nu... % | Dtium... ¥ | Userd... ¥ | "1"""“ 1D number
8 1 LOLLIPOP ... —
Select BT 40 >
BT 40 ER 32X60. M Topology | Tool Data| iData [v| Holder || Shape | Coolant| Tool Preset| Tool Message|
Holders © Shape os
Local | Giobal Tool adaptor: BT40
. =@ Selected holder: BT40 ER 3260
%’) Click Select. it -
»
Holder overhang length: 30
Description
™| i \
B E[x[m o | B B
|

14
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%} Click Levels.

% Enter a value of 75 mm in the Plane height field.

k Perpendicular to curve

= x|

Technology
[ Perpendicular to curve V]

- @ CoordSys

Q Geometry
8] Tool

- 6 Tool path parameters
Link
. . Default Lead-In/Out
“§™ Tool axis control
- |ﬂ Gouge check
__ Clearance data
J Roughing and More
I‘:)| Motion control
. &b Misc. parameters
Cl F——

Operation name:
5X_PerpC_faces

Clearance area

e

DInx

OIny

@iInZ

() User-defined direction %N |2
dx=|0 dy=|0

]
rapid movesi | 3 [ Rapid retract
Smuate | [ GCode [ savemcopy |[ Bt |
%} Click Tool path parameters > Sorting.
h Perpendicular to curve ‘ =] XS ‘
Technology Operation name: Template .
[ Perpendicular to curve v] 5X_PerpC_faces / (= [ \1)
@ CoordSys SaTace ity || Saiing | M Advanced
Q Geometry
Tool Sorting Tool contact point
r{‘ Levels Cutting method: _ Auto 'J
8
tnk (Advaned Foneane 0
Default Lead-In/Out - .
- de shift: 0
,'* ool &xis control Direction of machining Side shift: .
et f.'?:”ge check Cut order: Standard
it Clearance data
J Roughing and More Machine by: {Lane: ‘,]

|‘__)| Motion control
.. dp Misc. parameters

< m | »

Enforce dosed contours

["] Fiip step over

[ startpoint

[ save | [ saveacauate |w |

smuate | GCode

save&Copy |[ Ext |

%’) Select Spiral as the Cutting method.
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%} Click Tool axis control.

Select Tilted through
curve as the Tool axis
direction.

* Morph between two boundary curves = X
Technology Operation name: Template .
Morph between two 2 1 ')
boundary curves g v E = h
@ CoordSys
< ¥ Output format: Interpolation
Q Geometry
Too Mex.angesiep: 3
_{. Levels
Tool path parameters
% Link Tool axis direction: Angle range
FD Default Lead-In/Out
| | (e tmane 8
|ﬂ Gouge check
§F Clearance data
g Roughing and More Curve tilt type: Tilt curve
|(:)| Motion control 2 (=
4k Misc. parameters From start to end ‘] |i| “ v E]
y i ,
Angles

Fixed titangle: |0

[ save | [savescaalae |w [ smuate

)

% Select the Feature Manager Design Tree icon to switch on the curve.

% Expand the Design Model.

) Select PORT 1 TILT.

%} Select the Show «- icon.

2] &
=-&Bb CAM-Part (PORT_INLET_PART-1)
8 Machine (NTU_MAZAK_MPOS)
B CoordSys Manager

B Stock (stock)

@ Target (target)

% Settings

...... Tool

Machining Process

- & Operations

o

i
% Planel -
% Plane2
& Plane3

1'% (f) CAM<1> (Default<<De

_ % (f) DesignModel<1> (Defq
{21 Sensors

[+{A] Annotations
[+H{=] Surface Bodies(1)
FH=l Solid Bodies(1)
3= Material <not specified:
% Front Plane

% Top Plane

% Right Plane

L Origin

+& Boss-Extrudel
% Planel

[ () Sketch2

- Plane2

@ Cut-Sweepl

% Plane3

- () Sketch5

% Planed

@ Cut-Sweep?2

- Filletl

@) Chamferl

@ Fillet2

& PORT 1 TILT

& Split Linel

22 (-) 3DSketchl

& (-) PORT 2 TILT -

m

16
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% Click the New icon under Tilt curve to define the new curve.

* Morph between two boundary curves ﬁ
Technology Operation name: Template .
[y T ¥
%Z;';",ffli P — Interpalation
EEI Tool 5 Axis v Max. angle step: 3
- :{v' Levels
6 Tool path parameters
E Link Tool axis direction: Angle range
. Default Lead-In/Out
"f’ Tool axis control [ﬁhd through curve '] ] Limits
¥ Souge check
:w- Clearance data
- ’ Roughing and More Curve tilt type: Tilt curve
1% Mot trol
:I M;:np::mm [From start to end - * [o]
< | i »
Angles
Fixed tilt angle: | O
[ save | [savescodete |w [  smuste | [ GCoe |

Select as shown in the image. Ensure that the selection is from top to bottom,
as is the direction of the arrow.

< Click

% Click ¢

17
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In the Curve tilt type select From start to end. This tilt type is used to force
the tool axis to always follow the tilt curve from start of the curve to the end
of the curve. This is the most used tilt type for machining ports.

%} Click Save & Calculate.

& Morph between two boundary curves =

Technology Operation name: Template

.
Morph between two &J 1 )
(| \

& CoordSys
< v Output format: Interpolation
- Q Geometry
Tool Max. angle step: 3
_{. Levels
Tool path parameters
% k Tool axis direction: Angle range
Pioj Default Lead-In/Out
PRI | | [Hedasane -
o |ﬂ Gouge check
ﬁ Clearance data
! Roughing and More Curve tilt type: Tilt curve
I} Motion control 2 =
From start to end - 2 & * o]
.. g Misc. parameters
) ;
Angles

Fixed tit angle: | O

[sme | [smestoie v [ smise | [ coos

%} Click Simulate once the tool path is calculated.

&; Simulation ? X |

Rest Material | SolidVerfy | RapidVerfy | I
Machine Simulation | SolidVerfy for 3D |

HstCAD | 20 | 30 |
[7] Show data [ Show tool
[] Hidden lines
Show tool frequency: |1
%} Click the Play icon. (Seponnet) ((Cear] (Coom)
Simulation speed
| L

o e e A

-

18



SolidCAM 5 Axis Tutorial

% The simulated toolpath looks like this:

| SolidCAM Operations

+

You can see that a retract is coming through the part & would cause a major crash

on the machine. We need to fix this.

% Select the Exit icon to exit machine simulation.

& Simulation

2D | RestMaterial | SolidVerfy

RapidVerify

Machine Simulation | Host CAD | 3D

SolidVerify for 3D

> >

M o> A

19
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* Perpendicular to curve

Technology
[Perpendujafmarve V]

%} Click Link.

& CoordSys

Q Geometry
Tool

‘i‘ Levels
6 Tool pa ameters
7 Link

f_ﬁm Default Lead-In/Out
“§™ Tool axis control
[ﬂ Gouge check
! Roughing and More
I‘__,l Motion control
&k Misc. parameters
lm

(G LETE 38w
- -
Operation name: Template .
SX_PerpC_faces - u = \l‘)
Approach/Retract | Links |

First entry

[From dearance area V] [Don‘tuse Lead-In -

[ start from home position

Last exit

[Back to dearance through tube center  ~|  [Don'tuseleadOut

["]Return to home position

Home position

0 0 z |250
smiate | [ Gcode | [ savescopy || Ext |

%} Select Back to clearance through tube center as the Last exit.

- - |
* Perpendicular to curve 'EA‘_AA‘
Technology Operation name: Template .
[ Perpendicular to curve VJ 5X_PerpC_faces - H = \l)
@ Coordsys Approad'l/ﬂetractl Links |
Q Geometry
Tool First entry
l‘*l Leveks [Frnm dearance area V] [Dnn'tuse Lead-In v
6 Tool path parameters
@ Link [ start from home position
f_im Default Lead-In/Out
“§™ Tool axis control
[ﬂ Gouge check
& Clearance data .
. Last exit
! Roughing and More
1) Motion control [Back to dearance through tube center  v|  [Don'tuselead-Out v
b Misc. parameters
T [C]Return to home position
Home position
0 0 Z 250
save | [savescaaate |[w [ smuate | [ Geode | [ savescopy || Eit |

%} Click Save & Calculate.

%’) Click Simulate.

20
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% Click the Play icon.

The simulated toolpath looks like this:

k-'-iimulation ‘ ? % ‘

Rest Material | SolidVerfy | RapidVerfy
Machine Simulation | SolidVerify for 3D

HestCAD | 20 | 30
[T Show data [T Show tool
[ Hidden lines

Show tool frequency: |1

(Stop onnex | | Cear | | Colos |
Simulation speed

| 0

[l 2 o e A

The tool is now retracting out through the center without causing any gouges to the
part. This is a new retract option that was added in SolidCAM and is exclusively

used for machining port geometries.

% Click Machine Simulation.

&;Simulation ‘ ? P |

Rest Material | SolidVerfy | RapidVerfy
achine Simulation | SolidVerfyfor 3D

HostCAD | 30 |
[7] Show data [7] Show tool
| Hidden lines

Show tool frequency: |1

[ Stoponnext | | Gear | | Colors |
Simulation speed

| 0

= u » | A

21
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% Click the hide ¥ icon.

% Run machine simulation by clicking the play icon.

File Vi Machine Control  Settings Help

KA D> DI E D> O O ) ©O00. W=dH. @O. L.
XO9PPROP. Lv-°2- 2§ - OO 2.5, Al gy y z &,

Eie Wiew Machine Control Settings Help
KK P MW S »OO g @

O0. W= @O . k.
XIIRBIRD. [ |® |&-%§-

SOOIz, B iz e n)

| — 41 rnm —

“n- b 2t

22
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% Select the Exit icon to exit machine simulation. & Simulation g

2D | RestMaterial | SolidVerfy |
RapidVerfy |  SolidVerfyfor 30 |
Machine Simulation | HostCAD| 3D |

> > u\m

»

%} Right click the tool path > Add Milling Operation > Sim.5- Axis Milling.

EﬂsuumlFile Edit Viey o / & -9 v B & E -

; Add Probe... ona
¢ _§ & iMachining W
sze- e - & b Add Milling Operation 4 2D iMachining...
: . Add Machine Control... 3D iMachining...
: [@) Recognition -+ &7 3
Assembly | Layout | Sketch | Ev Add Operation from Template... Face...
E@@@m Add Operations from Process Template... Profile...
' =43 CAM-Part (PORT_INLET_PART)
' [ Machine (NTU_MAZAK_MPOS) Add Machining Process 4 Contour 3D...
@} CoordSys Manager
(@ Stock (stock) Pocket...
@ Target (rroet) Create Template... -
&, Settings Drilling...
;::‘ining o Edit... Thread Milling...
g :i::::\es 601 GCode g Slot...
0 B operations [FE Calculate T-Slot..
£ setup

I @ MAC 1(1-Poston) Calculate in parallel... Hirrlatecl e el

ot wf Calculate & GCode ToolBox Cycles...

Tool Sheet Pocket Recognition...

Synchronize » Drill Recognition...
Tool path b 3D Drilling...
E ing...
B Simulate ngraving
GCode Simulators 3 3D Milling...
Transform HSR...
Split HSS...
File... HSM... /
—- Sim. 5-Auxis Milling...

Operation Group » SWARF Machining...

23
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The Operations Manager window opens.

% Select Morph between two boundary curves in the Technology section.

& Morph between twowndary curves = P
Technology / Operation name: Template .
Morph between two e 1 /
[ boundary curves v] e H = -
e D
6 CoordSys Geometry Area
Type:
Tool Drive surface
Full, avoid cuts at exact edges v
Levels |/| “ WE} :
Tool path parameters —=
Link Show
Default Lead-In/Out
---rf' Tool axis control Start edge curve 1
w Gouge check /
H Clearance data |"“| ‘ T [Z]
g Roughing and More
.ok Misc, parameters End edge curve
4 ANrNE - )
o
Drive surface offset: 0
[ Save } I Save & Calculate }Y [ Simulate ] [ GCode Save & Copy ] [ Exit ]
dl

The Morph Between Two Curves feature creates a morph toolpath between two
leading curves. Morph means that the generated toolpath gradually interpolates
between the two curves and it is evenly spread over the surface. When selecting
the two curves, the geometry should be selected directly from the drive surfaces.

% Click Geometry. The geometry remains the same.
% Select faces from the drop down list.

% Click New icon under Start edge curve.

24
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% Select the curve as shown in the image.

—B—

[ Don't ask a&\

%} Click Yes in OK to accept pop up window. The OK to accept message will ap

pear only if this option is selected under “SolidCAM Settings ==> CAM

Messages”.

%) Click ¥

%} Click the New icon under End edge curve.

h Morph between two boundary curves

Technology

Morph between two =
boundary curves

@ CoordSys

. @ Tool
_~L| Levels

g Tool path parameters
Link

r'-u Tool axis control
|ﬂ Gouge check

. Default Lead-In/Out

Operation name:

Geometry

Drive surface

2] B = [

Start edge curve

‘Z‘ “ contour2  w @

! Roughing and More
. I(__,l Motion control
b Misc. parameters End edge curve
< | n » [Z] l . E
Drive surface offset: 0
[ save | [savescaadate |w [  smiate | [ Geoce

Template

=

¥

Area
Type:

Full, avoid cuts at exact edges

Extend/Trim
[]  Angle range

[ 2D Boundary

[] Round corners

soe s
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% Select the curve as shown in the image.

% Click Yes in OK to accept pop up window.

% Click ¥

Select the Type as Limit cuts by one or two points from the drop down list in
the Area section.

e/

| Limit cuts by one or two points -

% Click Points. ]/

| Points...

26
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Limit Cuts Between 2 Points \

%} Click Data.

QU 1 @B G- @ M- B

% Click

%} Define the first margin again as -0.3 in the Z field.

Limit Cuts Between 2 Points / X
V4
x= -108.8624 y_- B86.837988 z- -0.3 Data
Xx= 0 y= 0 Z= 0
%} Click Data. ok | [ cancel ]

27
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% Select the point as shown in the image.

) Click ¥

@&Q%.'ﬁ-&r-..{r@' EE ; /

% Click OK in the Limit Cuts Between 2 Points window.

-

-

Limit Cuts Between 2 Points

x = -108.8624 y_- 86.837988 z_- 0.3

[ ]

X= -72.39692 y= 8.637404 z= 9208174 | pata

<) Click Tool.
%} Click Select.

@ CoordSys
Q> Geomety

Tool path parameters

Link

Default Lead-In/Out
“§™ Tool axis control
w Gouge check

i Clearance data
&) Roughing and More

151 Motion control
4k Misc. parameters
m »

Tool | Data | Coolant| Tool Change position |
Tool data

Type:

Number:

Diameter:

Corner radius: 0

,ﬁ-_ Morph between two boundary curves =] X
Technology Operation name: Template .
Morph between two - 1 )
o)) o8 J
Show tool ®
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% Click Select as we will use the same tool.

% Click Levels.

V- Ve di ECARN
ToolNu...% | DNum... ¥ | Userd... ¥ | Number 1D number
1
‘ ! - Description
M Topology | Tool Data| iData | || Holder | [ | Shape | Coolant| Tool Preset| Tool Message|
Tool parameters
~ []
Mm € piameter (D): o
neh Arbor diameter (AD): 25 -——AD—‘-
i
» i
Length TL
Mm @ Total (TL): 175
Inch Outside holder (OHL): 150 OHL 7 SL
Shoulder length (5L): 100
Conical shoulder CL
Cutting (CL): 21
(R} ot
H length: 150 R D |
T : Number of flutes: 12
B B x| o[ B [ sdect ][ conee
%’) Enter a value of 75 mm in the Plane height field.
' # Morph between two boundary curves = P
Technology Operation name: Template .
betw tw ~
[ Morph yuee.rr\llesn v] 5X_MC_faces - = = \l)
~ @ Coniys Clearance area Levels
- Q Geometry
) o Type: »

k Choosing tool for operation

|= B =%

By

6 Tool path parameters
Link

“§™ Tool axis control
m Gouge check
i Clearance data
! Roughing and More
. |‘__)| Motion control
.. 4 Misc. parameters
« | 1]

Default Lead-In/Out

A
)

®InX
| safetydstence | 2
Oy Safety distance
@Inz
() User-defined direction N |2
dx= 0 dy=0 dz=1 /
Plane height 75

[ Keep initial orientation until distance

’ Distance: 0
’ Angle step For rapid moves: 5 D R T
[ save | [saveacaiste |w [ smuate | [ GCode |

[ saveacopy || mait |
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%} Click Tool path parameters > Sorting.

* Morph between two boundary curves = * ‘
Technology Operation name: Template _
Morph between two 5X MC fa 2 A )
boundary curves v] —ietaces v o=
@ CoordSys Surface quality Sorh'rlgl BA Advanced
- Q Geometry
Tool p Sorting Tool contact point
4 Lo - — o g
2 5 Tool path parameters
Link Advanced Front shift: 0
Default Lead-In/Out
oz Direction of machining: Side shift: 0
r"' Tool axis control A S
[ﬂ GDuge check Cut order: Standard
..t Clearance data
J Roughing and More Machine by: [Lanes ,]
- I(__)| Motion control
&k Misc, parameters Enforce dosed contours
< | m | »
——— ["] Flip step over

[ startpoint

[ save | [save&ceadate |w | sSmdate | [ GCoce Save &Copy || Ext |
% Select Spiral as the Cutting method.
%’) Click Tool axis control.
ﬁ Morph between two boundary curves = X
Technology Operation name: Template .
Select Tilted el - SV
through curve as & e Output format: ———
the TOOI aXiS A E.E'I::Iels Max. angle step: 3
direction. (@ 7ol outh perumatars /
ﬂ Link Tool axis direction: Angle range

.. P Default Le
"!ﬁ' [ Tool axis control
Eﬂ Gouge check
g Roughing and More
|(:>| Motion control

.. & Misc. parameters

nfOut]

< | m | »

[mited through curve -
Curve tilt type:

[From start to end ~
Angles

Fixed tit angle: | 0

Tilt curve
£ B

[ save | [ saveacakste |w |

smiate | [ GCode

% Click New icon under Tilt curve.
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% Select the curve as shown in the image. Remember the direction of the curve.

% Click Tool axis control.

& Morph between two boundary curves ;—\‘ L=l Ié

Technology Operation name: Template e
Morph between two 5X_MC_faces - H & \l/
boundary curves
@ CoordSys
Q Geometry Output format: Interpolation
Tool
Levels 5 Ads 4 Max. angle step: 3
ool path parameters
& o
el ault Lead-In/Out
: | I 2 Al
Pl ool s N Tool axis direction ngle range
G heck P 2
L Lo Tilted through curve v O Lmits

T Clearance data

# Roughing and More
-3 Motion control
4 Misc. parameters Curve Bt type: / Tilt curve

From start to end vj Z D contourd L™
Show
Angles
Fixed tilt angle:
N
| [ ccode v [

| Save ‘ ‘Sove&calculare\:: | Simulate

% Select From start to end as the Curve tilt type.
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%} Click Gouge check.

& Morph between two boundary curves . = P
Technology Operation name: Template
Morph between two 5X MC faces ~ 1 /
[ boundary curves v] - M (=l e
-
© Coordsys Gouge ll Gouge 2] Gouge 3| Gouge 4
(} Geometry )
: __ Tool || Enable Disable
i, Tool Geometry
Levels : S -
- -- Tool path parameters (l Holder Al
Link | Arbor ["] Check surfaces
/Out
7| Tool shaft Use STL file
i Check surfaces 1
i Clearance data ¥/|Tool tip

Z B

g Roughing and More
|(:)| Motion control
.. dl Misc, t
4k Misc. parameters Strategy

« 1] »
[anng tool away v]

[Retract Towards Cut Center - l

\ 0.01

A,/

Save saveacCakuate |w |  smuate | | GCode saveacopy || Ext |

% Select the Enable/Disable check box.

% Ensure that only the Drive surfaces check box is selected in the Geometry
section.

% Select Moving tool away and Retract Towards Cut Center.

What this gouge check does it to push the tool-
path to the centre of the geometry so that it
does not gouge the geometry anymore. This
would ensure that the tool sticks to the geome-
try without gouging the part surfaces.

% Click Save & Calculate.

% Click Simulate once the tool path is calculated.
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The Machine simulation now looks something like this as shown in the video.

The machine simulation still has gouges which need to be fixed.
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%} Click the Exit icon to exit the machine simulation.

%} Click Exit from the Operations Manager.

&; Simulation | ? <
Rest Material | SolidVerify | RapidVerfy |
Machine Simulation | SolidVerfy for 3D |

HetCAD | 3 | 20 |
["] Show data [7] Show tool
[] Hidden lines

Show tool frequency:

1

| Stop onnext | | Clear | | Colors

Simulation speed
O T T
ﬁ; Morph between two boundary curves l‘ = X ‘
Technology Operation name: Template ‘
Morph between two 24 1 )
boundary curves v] SKMC_faces M H &
-~ @ CoordSys Gouge ll Gouge ZI Gouge EI Gouge -}]
Geometry
' TOOI oE;ablejDisable Geometry
- Levels
g Tool path parameters [ Holder Drive surfaces
Link [] Arbor [] Check surfaces
Default Lead-In/Out
'rf' Tool axis control Tool shaft Use STL file
Eﬁ i Check surfaces 1
=1 Tool tip R
_9, Clearance data
! Roughing and More ‘é‘ “
.. |(:)| Motion control Show
...dp Misc. parameters Strategy
< | m [ » [an'ngindaway 'J
[Retract Towards Cut Center -] 0
0.01
N
N
[ save | [saveacalcuete |w |  smuste | [ GCode [ save&copy |[ mExit |

We will now fix the gouges by changing the angle of the tilt curve. To do this we
need to edit the primary sketch of the curve and change the angle.
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% Select the curve.

% Right click > Edit sketch.

€8N
Edit Sketch

Zoom/Pan/Rotate >

Recent Commands ’

You can see that this curve has an angle of 30 degrees.
This angle controls the tilt of the tool, how deep it

can go and to which areas it can go. Let us reduce

this angle.

@PORT 1 TILT of DesignModel <1 >

Double click the angle and enter a value
of 20 in the Modify window.

Press the Enter key on your keyboard to
accept the new value.

% Click the Exit sketch E?@ icon.
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% Expand the tool path.

%} Right click contour 4 > Check Synchronization.

0 CAM-Part (PORT_INLET_PART-1)
|- HB Machine (NTU_MAZAK_MPOS)
i~ @ CoordSys Manager
| @ Stock (stack)

i@ Target (targat)
" da saltings

Tool

{5] Machining Process

& Geometries

) Fixtures

O & operations
=+ Setup

[l @ MAC 1 (1- Position)
[#) ] A 5x_PerpC_faces
(=p.) ‘SX.MC.facu

faces
-- & contour2 /
& contour3
- S -

Show
N Edit..

Generate Sketch
Synchronize
Check Synchronization

Copy As Working Area

Copy

Delete

The synchronization symbol appears on contour 4 and

~

we will have to rebuild this contour.

SolidCAM is smart enough to understand which geome-

try has changed and puts the rebuild symbol only on the Z & opeations
=+ B Setup

geometry which needs to be rebuilt.

& CAM-Part (PORT_DILET_PART-1)
- HD Machine (NTU_MAZAK_MPOS)
- @ CoordSys Manager
@ Stock (stock)

@ Target (target)
% Settings

= Machining Process
& Geometries
@) Fotures

B MACl(l Position)
(¥ Y sx_PerpC_faces
= i SX_MC_faces

EY
& CAM-Part (PORT_DILET_PART-1)
|- HB Machine (NTU_MAZAK_MPOS)
|-~ @ CoordSys Manoger
| @ Stock (stack)
i@ Target (rrget)
" da Settings
Tool
5] Machining Process
& Geometries
A Fixtures
J & Operations

=+ Setup
B @ MAC1(1- :::t?)/
[ Y sx faces

g8
faces
& contour2
& contour3

- &p cor&uﬂ

faces
- & contour2
& contour3

(53] cwuwu
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% Right click contour 4 > Synchronize.

% Right click > Calculate the tool path.

& CAM-Part (PORT_INLET_PART-1)
- [ Machine (NTU_MAZAX_MPOS)
I~ @ CoordSys Manager
{ @ Sstock (stock)

i@ Target (target)
" da Sattings

¥ Tool
= Machining Process

& Geometries

@) Fixtures

J & Operations
=B Setup

£ @ MAC 1 (1- Position)
[£) =) 4 sx_Perpc_faces
=3 SX_MC_faces
faces
-~ &P contour2
& contour3

Show

Edit.. /
Generate Sketch

Syrghronize
Check Synchronization

Copy As Working Area
Copy

Delete

Add Probe..
Add Milling Operation ’
Add Machine Control...

Add Operation from Template...
Add Operations from Process Template...
Add Machining Process ’

Create Template...

Edit..

GCode ’
Caleulate

Calculate in parallel...

Calculate & GCode

3
9@ ions Tool Sheet
H‘g ® wANg-Fosd  Symchvonize d
HOM ,

Be Tool path

faces Simulate

g :ﬂm GCode Simulators ¢

-~ & contour Transform
Split
File..
Info
Operation Group »
Documentation (DPP) ’
@ Machine Setup ’
Change Submachine to ’
Change Tool...
Change Tool Data
Rename
Cut
Copy
Paste
Delete
Font&Color

Automatic Sorting...
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= H H H & solidcam || File 1
@*’\j Right click > Simulate the tool path. e D
. ? @
Edit No Add Milling Operation >
Component | Ext.. Add Machine Control...
Features | Sketch [ E Add Operation from Template...
Slgk(els Add Operations from Process Template...
=& CAM-Part (PORT_INLET P2
i (NTU_MAZAK] 1

Create Template...

Edit...

GCode 4
iy Calculate

Calculate in parallel...

Calculate & GCode

= erations HH
= Setuyy
faces
& contour Teol Sheet
& contour,

S contour| Synchronize N

Tool path / »
B Simulate

GCode Simulators »
Split
File...
Operation Group »
Documentation (DPP) >

The simulated tool path looks like this:

>

You can see that there are no collisions now and the tool path looks clean. The an-
gle of curve plays a major role in determining how deep the tool can get into the
port without causing any kind of collisions.

38






SolidCAM 5 Axis Tutorial

Let us now look at machining another port which is octagonal in shape. Lets switch
on the sketch for our next tool path.

% Click the Feature Manager Design Tree icon.

%} Select PORT 2 TILT under Design Model.

% Click the show @(FHE % licon.

%} Click the SolidCAM Manager icon.

Right click the tool path > Add Milling Operation > Sim.5

- Axis Milling.

il sovipworks | File Edit vie
7 € iMachining - 3
! Probe | g 2.5D - &5 E

Assembl Sketch [ E:
MEREE

(&) Recognition + &8 3

/

Add Operation from Template...
Add Op

Add Probe...
Add Milling Operation
Add Machine Control...

=& CAM-Part (PORT_INET_PART)
s J

601
Setp N
@ MAC 1(1-Positon)
Oag

from Process Template...

Add Machining Process
Create Template...

Edit...

GCode

Calculate

Calculate in parallel...
Calculate & GCode
Tool Sheet
Synchronize

Tool path

Simulate

GCode Simulators
Transform

Split

File...

Info

Operation Group

H

H (f) CAM<1> (Default<<
=% (f) DesignModel<1> (D

~{#] Sensors

Al Annotations

#{2] Surface Bodies(1)
+{ml Solid Bodies(1)
3= Material <not specifii
~< Front Plane

-3 Top Plane

-4 Right Plane

----- }» Origin

+H® Boss-Extrudel

-2 Planel

€ () Sketch2

-3 Plane2

H{@ Cut-Sweepl

~< Plane3

- (-) Sketch5

-2 Planed

H{@ Cut-Sweep?2

@ Fillet1

-@) Chamferl

~@ Fillet2

- PORT 1 TILT

-8 Split Linel

----- & () 3D5ketcl;é/
-k (-) PORT 2 TILT
[H@& Surface-Sweepl
~# Surface-Trim1

..... & (-) 3DSketch2

m

Ias B 5 =-

2D iMachining...
3D iMachining...

Face...

Profile...

Contour 3D...
Pocket...

Drilling...

Thread Milling...
Slot...

T-Slot...

Translated Surface...

ToolBox Cycles...
Pocket Recognition...
Drill Recognition...
3D Drilling...
Engraving...

3D Milling...

HSR...

HSS...

HSM...

Sim. 5-Axis Milling...

SWARF Machining...
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The Operations Manager window opens.

% Select Morph between two boundary curves in the Technology section.

' * Morph between two%dary curves ‘ = x ‘
Technology I Operation name: Template .
—— - ms WD
@ Coordsys - P
Geometry Type:
Tool Drive surfacs e o ]
J' Levels —E] , avoid cuts at exact -
s Tool path parameters faces E]
o
- Defauit Lead-In/Out
¥§™ Tool axis control Start edge curve Number of cuts: 1 |
[IF Gouge check -
" Clearance data E]
&) Roughing and More
R sosn s ERE=
ok Misc. parameters End edge curve
3 F—T— v =) ] Angle range
s
o e
[ save | [saveacaluate |w [ smuate | [ Gcode save &Copy

% Click Geometry.

% Click the new icon under Drive surface.

% Select all the surfaces of the octagonal curve as shown in the image.

=@ PORT_INLET_PAR... i
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% Change the Name as Octa_Port.

% Click «

%} Click the new icon under Start edge curve.

% Select the

curve as shown
in the image.

1Select Faces Z
& R /

Name A
Octa_Port
Select Check faces A
CAD selection
Faces A

Show direction for
["] highlighted faces
only

O Show direction for
selected faces

& Face 9 .
@ Face 10
& Face 11
@ Face 12
& Face 13
& Face 14 L
@ Face 15 I
& Face 15 -
& Morph between two boundary curves = X
Technology Operation name: Template -
Morph between two 2 1 )
Qs 4
g CoordSys Geometry Area
h Type:
Tool Drive surface )
) (=) Full, avoid cuts at exact edges v
Leves (2] B owret -
Tool path parameters — =
-
Default Lead-In/Out|
“§" Tool axis control Start edge curve 1
¥ Gouge check 2 = -
iF Clearance data £ B (e
9 ot i iore
ok Misc. parameters End edge curve
| 2@ &
Drive surface offset: 0
[soe ) (Soeacioie v [ smie ] [ coom
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Select the Auto-constant Z radio button in the Auto-to section, so that the
entire chain on the Z level is picked up.

< R

Name i~

contour7

Configurations
Default ~

Chain List

=l w
=) @ ‘0‘ OK to accept?

B (e )
Chain i ["] Don't ask again

() Curve

& ? X

(~ Curve + Close ﬂ
~— Corners

m

(© Loop

() Point to point

(©) Arc by points
D Auto-to ,

() Auto-general

(@) Auto-constant Z

~
“# () Auto-Delta Z

Multi-chain
Add
Options 7
Wrap %
Plane: XY -
Spline 0.005 Y
approx.: -

%} Click Yes in the OK to accept pop-up window.

%) Change the Name as Octo_Top.

% Click «

%} Click the new icon under End edge curve.

& Morph between two boundary curves = %
Technology Operation name: Template .
=g - B® 3
& CoordSys
Geometry Area
Q = ==
Tool Drive surface .
_ﬁ Levels /‘ E” OctoPort [1] Full, avoid cuts at exact edges -
g Tool path parameters =
£
¥ Defauit Lead-Injout|
'('\' Tool axis control Start edge curve 1
O¥ Gouge check 4 Octo Top  +
? Clearance data ““ E| -1o E
'ig Roughing and More -m
Y
o Misc, parameters End edge curve
d————Ni ]~ &

G

O
g

Drive surface offset: 0

O
:
i

[ seve | [sevescolcvate Jw [ smuete | [ Gcode Seve &Copy | [ Bt
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% Select all the edges one by one as shown in the image.

Features | Sketoh | Evaluate | DimXpert [ So i ST NS - BE g%
@ln Bl s ?(
g

v x 7/

Name i a
contour7

Configurations
Default <~

Chain List

C]

&2 x]

Chain
@ Curve
Curve + Close
Corners

m

Loop
Point to point
Arc by points

Auto-to
Auto-general
Auto-constant Z
ke Auto-Delta Z
Multi-chain

Add

Options
Wrap
Plane: Y -

approc g

%} Click Yes in the OK to accept pop-up window.
% Click ¢

%} Select the Type as Limit cuts by one or two points from the drop down list in
the Area section.

Area
Type: /

| Limit cuts by one or two points -

%} Click Points.

<) Click Data.

Limit Cuts Between 2 Points
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X: 52.7231

Y: -63.1011

- Rl

% Enter a value of -0.3 in the Z field.

%} Click «
Limit Cuts Between 2 Points | X |

%ClickData.

% Select the point as shown in the image.

CAM Operations A0 @ P - @B &-
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§3mw“

% Click OK in the Limit Cuts Between 2 Points window.

<) Click Tool.
% Click Select.

%‘) Click Select as we will use the same tool.

Limit Cuts Between 2 Points | X )
x= -108.8624 y- B86.837988 z- -0.3
X = -72.39692 y= 8.637404 7= -92.08174
—— ok | [ cance |
) # Morph between two boundary curves =] X ‘
Technology Operation name: Template -
(s T B
g:’:y Tool | Data | Coolant] Tool Change position] Show tool @
=
Efrool Tool data
J Levels
&5 Tool path parameters Type:
Link Number: 0
Default Lead-In/Out )
™ Tool axis control Diameter: c
v Gouge check Corner radius: 0
§ Clearance data
! Roughing and More
1<) Motion control
&k Misc. parameters
< | m ] » Select
T )
ﬁ Choosing tool for operation ‘ﬂ
EEEE T Y% [EC/[CaR N
ToolNu... % | DNum... ¥ | Userd... ¥ | Number ID number
& 1 LOLLIPOP ... !
Description
M Topology | Tool Data| iData | || Holder | [ | Shape | Coolant| Tool Preset| Tool Message|
Tool parameters
_ T
Mm@ piameter (D): 25
e Arbor diameter (AD): 25 *_AD_.
i
[]
Length TL
Mm @ Total (TL): 175
Inch Outside holder (OHL): 150 OHL 7 SL
Shoulder length (5L): 100
Conical shoulder CL
Cutting (CL): 21
_— = L} rot
H length:
- D -
- Number of flutes: 12 \
L™ 3
B B x| 0| B [seect ][ comes ]
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%} Click Tool path parameters > Sorting.

& Morph between two boundary curves = ES ‘
Technology Operation name: Template .
Morph between two ~u . | )
[ boundary curves v] SX_MC_faces M =
@ Coordsys Surface quality Sorting | b4 Advanced
- Q Geometry
Tool 1 Sorting Tool contact paint
4 Lo urgreres: [ ] o g
2 S Tool path parameters
Link Advanced Front shift: 0
.35 Default Lead-In/Out o - o
B reamotnegne oo
[ﬂ SP:JQE check Cut order: Standard
..t Clearance data
! Roughing and More Machine by: [Lanes ',]
- I(__)| Motion control
&k Misc, parameters Enforce dosed contours
S [ IFilip step over
[ save | [save&ceadate |w | sSmdate | [ GCoce Save &Copy || Ext |
%} Select Spiral as the Cutting method.
%’) Click Link.
& Morph between two boundary curves L= Py |
Technology Operation name: Template .
Morph between two 2 1
T select | (mmmE o) e T &

(B CoordSys ApproadﬂReh'BCtl Links |

= Geometr
USE Lead'ln Tool ! First entry /

in the First en- jjjéijf%m [From dearance area ] [(Usetesdin ()
try Sect|on, ﬂ Link [ start from home position

U Default Lead-InjOut
™ Tool axis control
m Gouge check

B Clearance data

) Last exit
! Roughing and More
|‘__)| Motion control [Bad( to dearance area v] [Don‘tuse Lead-Out =
dF Misc. parameters
< | m |+ [ rReturn to home position

Home position

[ Save JlSave&ﬁcdam ]v [ Simulate J[ GCode lSaveaCcpy J[ Exit }

% Click
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%} Clear the Use default Lead-In check box.

%} Enter a value of 50 in the Arc diameter/Tool diameter % field.

% Click OK.

%} Select Use

Lead-Out in the

Last exit section.

%} Click

Lead fIn/
V4
[ use default Lead-In

Lead parameters

Type:

[Tangmﬁal arc '}

[CIFiip

Tool axis orientation: {Fixed

Max. angle change:

Use the
() width Length
20 20
@) Arc sweep Arc diameter/ Tool
diameter %: /
S0 50
Height: 0
0K Cancel
Feed rate % 100
*_- Morph between two boundary curves =] = |
Technology Operation name: Template .
Morph between two SX_MC_Octa_Port ~ \l‘)
boundary curves v] —Hedea e M =
- @ Coordsys Approad1/Retract| Links |
Q Geometry
__ Tool First entry
—+l Levels [From dearance area '] [Use Lead-In v] E}
g Tool path parameters
43 [ start from home position
'i;im Default Lead-In/Out
--'r'" Tool axis control
m Gouge check
& Clearance data )
Last exit
! Roughing and More
11 Motion control [Bad( to dearance area V] [Use Lead-Out '] E}
- dp Misc. parameters
< | m | » [T Return to home position
Home position
0 0 250
[ save | [savescaadate |w [ smuate | [ GCode saveaCopy || BExit |
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%} Clear the Use default Lead-Out check box.

%} Enter a value of 50 in the Arc diameter/To

ol diameter % field.

Lead-Qut
s

ﬁe default Lead-Qut

Lead parameters

%} Click OK.

Type:

[Tangenﬁal arc

["]Fip

Tool axis orientation: [Fixed

Max. angle change:
Use the
) width
20

@) Arc sweep

90

Height:

Feed rate %

Arc diameter/ Tool
diameter %:

50

=4
L

100

%} Select Back to clearance through tube center in the Last exit section.

#_- Morph between two boundary curves

Home position

Technology Operation name: Template .
Morph between two 5X MC Octa Port o \l)
. -oes
D condipn ApproachfRetract | Links |
Geometry
Toal Firstentry
_*' Levels [From dearance area v] [Use Lead-In v] E]
g Tool path
] Link [7] start from home position
??D Default Lead-InfOut
""" Tool axis control
m Gouge check
§g Clearance data i
Last exit
g Roughing and More
1] Motion control (Back to dearance through tube center - [use Lead-0ut 7))
&k Misc. parameters
« | m ) [T]return to home position
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% Click Tool axis control.

*Morph between two boundary curves = P ‘
Technology Operation name: Template .
Select Tilted e ) ||[[re.om.pr - @s &)
through curve as the _ gg:;f:: Output format: Interpolation
Tool axis direction. D o il 8 ax. g step: 3
.6 Tool path parameters
ﬂ'— Tool axis direction: / Angle range
Select From start Bl | [dteanane -]
to end as the Curve tilt | TFges=
’:'oi.bgh d / it
R ing and More Curve tilt type: Curve
type. b ol |~ 3 ‘&
[P —
i Angles
Select the new Foed St angle: [0
icon under Tilt curve.
[ save | [saveacaiate |w | smuate | [  Geode | Save &Copy

% Select the curve as shown in the image.
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%} Click Gouge check.
%} Select the Enable/Disable check box.

Ensure that only the Drive surfaces check box is selected under the geometry

section.
*_- Morph between two boundary curves ‘ = X |
Technology Operation name: Template .
Morph between two 5x MC Octa Port o~ \l)
boundary curves v] o v H=
& Coordsys Gouge ll Gouge ZI Gouge 3| Gouge 4
Q Geometry
. Tool Enable Disable
L / Tool Geometry
evels p )
g Tool path parameters "] Holder / D=
- ﬂ Link ["] Arbor [7] Check surfaces
Default Lead-In/Out
r"\- Tool axis mnhy Tool shaft Use STL file
i JGouge check| Check surfaces 1
. i Clearance data Tool tip — S.i.CES
Rox 2 B
! Roughing and More ‘:| |_
I(__)| Motion control Shoy
.. g Misc. parameters Strategy /
< | m | »
[Mov'ng tool away 'J
[Retract Towards Cut Center -] _— 0
0.01
[ save | [saveacacuate |w [  smuate | [ GCode saveacopy || Exit |

%} Click Save & Calculate.

% Click Simulate once the tool path is calculated.

&;Simulation | ? 23 |

% Click Host CAD.
2D | RestMaterial | SolidVerify |
RapidVedfy |  SolidVerfyfor3D |

Machine Simulation HostCAD | 3D |

[] Show data / [] Show tool

["] Hidden lines

Show tool frequency: |1

| Stop onnext | | Clear | | Colors

Simulation speed

%} Click the play icon. | ' 8
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The simulated tool path looks like this:

You can see that the tool is trying to use the geometry of the surfaces and create a
tool path. The tool is going up and down at a lot of places resulting in an uneven
tool path. We need to fix this issue.

% Click the exit icon.

% Click Simulate once again in the Operations Manager.

i & Simulation | ? X |

20 | RestMaterial | SolidVerfy
RapidVerfy |  SolidVerfy for 3D
ine Simulation ~ Host CAD | 3D
[7] Show data [] Show tool
1] Hidden lines -
Show tool frequency: ‘1 |
| Stop onnext | | Clear | | Colors |

Simulation speed

| 0
— N\

L > A

% Click Machine Simulation.
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The simulated tool path looks like this:

>]

=)

There are no gouges but the tool path does not ( & Simulation X

look very smooth. Let’s Fix this.

2D | Rest Material | SolidVerify

i RapidVerfy SolidVerify for 3D
U Click the exit icon. Machine Simulation ~ Host CAD | 3D

) Show data Show tool
‘-:vgij Click Exit to exit the Operations Manager. Hidden lines

Show tool frequency:

Stop on next Clear Colors

& Morph between two boundary curves =) =% S .
= imulation speed
Technology Operation name: Template .
Morph between two o o~ 1
ey v - 5X_MC_Octa_Port v (= =3 J /

D) CoordSys i e
Q Geometry
Tool 7|Enable Disable
L Levels Tool Geometry
Holder | Drive surfaces

@ Tool path parameters H . " A

2 Link Arbor Check surfaces
P Default Lead-Infout
“§™ Tool axis control 7] Tool shaft
Check surfaces 1
i§: Clearance data Y] Tool tp

5 Roughing and More Z D
1] Motion control
ok Misc. parameters

Strategy
)
Moving tool away -
Retract Towards Cut Center -
Save Save & Calculate |w Simulate GCode Save & Copy Exit
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% Right click > Copy the tool path.

%‘) Right click > Paste the tool path.

QMI.@ CEdt Vew lnsert Toos SokiCAM Wndow Help 4

@ 25D - @® 3D
& Machnng -
@ Recogntion ~
Assembly | Layout | Sketc
(5 & CAM-Pert (PORT_INLEY
| @ Machine (NTU_MAZ
| @ CoordSys Manager
| @ Stock (stock)
| Target (terget) | gt
| gy Settings o
Tool
=] Machining Process
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% Select the Feature Manager Design Tree icon. ?;'""@ﬁ"e'"*" >

-[&] Sensors

% Expand Surface Bodies. #1a] Annotations
-4 Planel

%% Plane2

& Select DUMMY SURFACE. s

----- L Origin

% () CAM<1> (Default<<I

% Click the Show icon. —% (f) DesignModel<1> (D¢
-{#] Sensors

{4l Annotations

1% (f) CAM <1> (Default< < / E"&;‘;Uffﬂce Bodies(1) |
I'® (f) DesignModel <1> (De y ,E/v DUMMY SURFACE | =

+{a] Solid Bodies(1)

-3= Material <not specifie
- Front Plane

-4 Top Plane

-2 Right Plane

----- L Origin

Tl

(&l Sensors p.d

We can see that the dummy surface is a circle driven along the curve. It uses the
same guide curve that was used to create the octagonal surface.

\

% Click the SolidCAM Manager icon. B &1 3
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% Right click > Edit the tool path.
% Click Geometry.

% Click the new icon under Drive surface.

& Morph between two boundary curves = P
Technology Operation name: Template .
Morph between two 5X MC Octa Port 1 = l/
boundary curves Y, - T ot M u = o
e}
- CDnrdSys/ Geometry Area
Q b
Tool Drive surface [Limjt - po—
cuts by one or two poin A
Levels 2] [B oaret (=]
Tool path parameters —=
B ik sron
Default Lead-In/Out,
“§" Tool axis contral Start edge curve 1
w Gouge check y
v Octo Top
xﬁ; Clearance data ‘ “‘"‘ “ B
g Roughing and More Show
- &3] Moton contral
End edge curve
« n ) ‘ z‘ “ prere— B []  Angle range
o
Drive surface offset: 0
[(sve | [soveacoaiate |w [ smiste | [ ocose =

We will use the cylinder. As the cylinder is hidden inside the solid model, it is diffi-
cult for us to select the geometry. We will therefore select it from the design model.

% Expand the feature manager.
% Click DUMMY SURFACE.

You can see that it is already selected.

b

Faces

/E|—$E PORT_INLET_PART-3 (Default<Display State-2:)
—&l Sensors

eHA] Annotations

— Planel

—: Plane?

—: Plane3

—L Qrigin

=% (A CAM<1> (Default<<Default>_Appearance Di...
=% (f) DesignModel<1> (Default<<Default>_Displa...

Show direction for
highlighted faces only

O
D Show direction for
selected faces

& Face 1

m

&l Sensors
Al Annotations

eHe Surface Bodies(1) /
DUMMY SURFACE
=Hml Solid Bodies(1)

3= Material <not specified>
= Front Plane

—%: Top Plane

—& Right Plane

—L Qrigin

HE Boss-Extrudel

& Planel

e (-) Sketch2

—: Plane?
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We must ensure that the direction of the surface is proper because we need to ma-
chine the inside of the tube.

%’) Click Show direction for selected faces.
@ Sensors

hilke /i) Annctations
Name 2 & Planel
faces1 & Plane2
& Plane3
Select Check faces A

~k Origin
+ @ (f) CAM< 1> (Default<<Default> Appearance Di..

Pr— Py p % (f) DesignModel<1> (Default<<Default> Displa..

Show directionfy Sl
highlighted fac; ly Annctations
Show direction for =) Surface Bodies(1)

selected faces DUMMY SURFACE

@ Fast 0 Solidl Bodies(1)

H= Material <not specified>

=& Front Plane

j & Top Plane

& Right Plane

L Origin

& Boss-Extrudel

=& Planel

& (=) Sketch?

=& Plane2

@ Cut-Sweepl

=& Plane3

& (<) SketchS

& Planed

=8 Cut-Sweep?2

|| @ Fillet1

7@ Chamferl

m

You can see that the arrow is indicating the correct direction.

%’) Click «

%’) Click the new icon under the Start edge curve.

F * Morph between two boundary curves = P |

Technology Operation name: Template N

Morph between tw -~ \ \l‘)
e st R L

@ CoordSys

Geometry Area
o B :
Tool Drive surface {T =
e ] Limit cuts b two points -

i Levels ‘/‘ “ Faces1 - @ «cuts by one or poin

g Tool path parameters =) =

& Link

Default Lead-In/Out)
“§™ Tool axis control Start edge curve be 1
- m Gouge check 2 (=) -
T Clearance data ‘ﬁ‘ “ Octo.Top E]
- ! Roughing and More

Bt vorncano

ok Misc. parameters End edge curve
U —l—] [Zl [l contour7 v E

Drive surface offset: 0
[ save | [saveacaicate |w [  smuate | [ Geode Save & Copy
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We will select the edge of the dummy surface as our curve.

% Select the surface as shown in the image.

aul...

% Click Yes in the OK to accept pop up window.

% Click ¢

% Click the new icon under the End edge curve.

’ * Morph between two boundary curves =] PS ‘
Technology Operation name: Template N
Verhbeembie L) s uc facest HE X
@D CoordSys
S Jceones s g
£ Tool Drive surface
:Levels o ST [wmw“wmw" 'I
facesl v ]
s Tool path parameters
Link
i Default Lead-In/Out
"\' Tool axis control Start edge curve Number of cuts: | ! ‘
¥ Gouge check pr———
':?" Clearance data z contours B
P Rt
1S4 Moton conral
&k Misc. parameters End edge curve
il z
oy
S
[ save | [saveacaiate |w [ smiste | [ GCode Save &Copy
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We will select the end edge of the dummy surface as our curve.

%‘) Select the surface as shown in the image.

<) Click Yes in the OK to accept
pop up window. &

) Click « oenteses

We have now finished selecting the surface to be machined. In this strategy, we
have allowed the tool path to be generated in the tube, and now we will run the
gouge check.

%‘) Click Gouge check.

% Select the Check surfaces checkbox.

* Morph between two boundary curves =0 X

1 Technology Operation name: Template O
Select Octa_Port in the T et — o i)
Check surfaces 1 section. -
g Zw s:s Gouge ll Gouge 2| Gouge 3| Gouge 4|
cometry
Tool Enable Disable
‘_ﬁ Levels = Gemiry
& Tool path parameters [~ Holder [ Drive surfaces
. P Link , Arbor [V] Check surfaces
Click Show. giocicoiipl] e
“§ Tool axis contzg [¥] Tool shaft [TJuse STL file
|ﬂ Gouge check Check surfaces 1
i?‘ Clearance data Tool tip
’ Roughing and More Octa_Port E]
1] Motion control
ok Misc., parameters Strategy
< m »
[Muvhg tool away v]
[Retract Towards cut Center *]  Stocktoleave: 0
Tolerance: 0.01
[ save | [savescaiate |w [  smuste | [ GCode
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The gouge check is done on the highlighted surfaces that are shown in the image.

QOIAN@- F-v-OR-B- 1
% Click *

Once the tool finds the gouges, it will move the
tool away till it retracts towards the cut center so
that all the gouges disappear. This will resultin a
gouge free tool path.

With this strategy, we are effectively projecting a

tool path on these octo surfaces in such a way that
no gouges remain.

& Morph between two boundary curves = X

. Technology Operation name: Template -
% Click Save & Calculate. i e T 3
> g::ﬂ‘f:; Gouge 1| Gouge 2| Gouge 3| Gouge 4|
. . ] Teo ;MM Geometry
Click Simulate once the tool path ; L v Flowe aracs
i ﬂa: Default Lead-In/Out] Bater AT
is calculated. B S S
lﬂdmz [¥ITool tip Chedksurfaces 1
A8 Roughing and More octaport [+][e]
15 Motion control
dF Misc. parameters Stategy
P E—— — 3
[Retract Towards Cut Center v swktoleave: 0
Tolerance: 0.01
Con) (wscimn)v [Comie ) oo ) smeacony ][ o

The simulated tool path looks like this:

i

/[l///llj v

7

=

The tool path is looking much better as it has taken the circular tool path and pro-
jected it on these octagonal surfaces.
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Run the machine simulation to check if there are any gouges.

O

Click the exit icon to exit machine simulation.

M

K\u Click Exit.

-

s

Simulation
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<
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% Select the curve.

%‘) Click the Edit Sketch icon.

%‘) Change the angle from 35 to 20 degrees as shown in the image.

a%zoi_/

% Press enter on your keyboard.

%’) Click the exit sketch % icon.

61



SolidCAM 5 Axis Tutorial

% Expand the tool path.

%} Right click contour 11 > Check Synchronization.

=] Machining Process
() Geometries
£ Fixtures
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¢ Setup
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] Q4 5x_PerpC_faces
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/}' . Edit..

Generate Sketch

‘ Synchronize /
“;' Check Synchronization

i Copy As Working Area
| Copy

1 Delete
T . R R
%} Right click contour 11 > Synchronize. i
e[S Macnining Process
+-(F) Geometries
LB Fixtures
=L B Operations
- Setup
= &3 MAC 1 (1-Position)
-] Q5% _PerpC_faces
[ 4 5%_MC_faces
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& contourd
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A 5x_MC_Octa_port
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. Octa_Port
____________________________________________________________________________________________ .. contoury 4
& solidcam | File Edit View - Sp contour 10 !

Add Probe... ® ‘ Show
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= o Add Milling Operation 4 ] Edit...

%4 Change Tran| !
= Add Machine Control... !
Component | Ext Assembly Tr Generate Skejfth

Features | Sketch | Evaluate | Dir Add Operation from Template... w
SlER®] & Add Operations from Process Template... 1

-85 CAM-Part (PORT_INLET_PART-3)

%} Right click > Calculate the tool path.

Synchronize

Check Synchronization

..... I machine (NTU_MAZAK_MPOS)
- CoordSys Manager
(B Stock (stock)
-y Target (target)
B Settings
Tool
E Machining Process
() Geometries

m Fixtures

2. B Operations

-y Setp
- @5 MAC 1{1-Position)

T4 5% _PerpC_faces
- [0 4 5% _MC_faces
§p faces

&P contourd

&P contours
i LGP contours
&% U 5X_MC_Octa_Port
i L.y Octa_ Port
. Octo_Tap
- contour?
-3 contours
* A [ facest|

/

601
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Add Machining Process

Create Template...
Edit...

GCode /
Calculate

Calculate in parallel...
Calculate 8 GCode

Tool Sheet
Synchronize
Tool path

Simulate

GCode Simulators

Transform
Split
File...

Info

o] i A — T —

Copy As Working Area
Copy

Delete
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&\ Right click > Simulate the tool

L
path & solidGAM || File Edit View 1
) - e Add Probe...
i ; Hide/Show Cd
8 2 Add Milling Operation »
Edit No Change Trang
Add Machi =
Component | Fxt... @ Assembly Tra dd Machine Contro

Features | Sketch | Evaluate | Dim Add Operation from Template...
BERe| & Add Operations from Process Template...

=& CAM-Part (PORT_INLET_PART-3)
I8 Machine (NTU_MAZAK_MPOS) Add Ma ) Proce
i@ CoordSys Manager
L8 stock (stock)

Create Template..

Lo (B Target (target)
iy Settings
. [H] Tool Edit...
[E] Machining Process
- (5 Geometries 601 GCode »
- {) Fixtures —
&0 = operations i Calculate
B setup .
@ MAC 1 (i-Poston) Calculate in parallel...
-1 U X perpC_foces Calculate & GCode
-1 Y 5% _MC_faces
faces
L. & contourd Tool Sheet
& contours
- Ep contours Synchronize »

5% Q4 5%_MC_Octa_Port

.4 Octa_Port
... Octo_Top Tool path >
. £y contour?
: 3
&

Simulate

/ GCode Simulators »

Split
File...

&\ Run the machine simulation.
L

The simulated tool path looks like this:

(»]

You can see that the gouges have disappeared.

The guiding curve plays a very important role in determining the tilt of the tool into
the geometry. We could machine a different surface which was much smoother and
then project the tool path onto the surfaces inside. This results in a smoother tool
path.

End of the volume
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