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Goals of the Tutorial

. To understand the strategy of morph between two

curves

. To understand the strategy of morph between two sur-

faces

. To understand the strategy of parallel to curve
. To understand different side tilt definitions



Files Used

Part File

I Holding Fixture l

IMPELLER

Post Processor
DMU-60T-MonoBlock

Machine Simulation
DMU60_NEW
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%} Double click the SolidWorks Icon.
%} Click File > Open to open the SolidWorks part Impeller.SLDASM.

%} Click SolidCAM > New > Milling.

f— _— -
@soummnxslﬁe Edit View Insert T SoidCAM | Window  Help Qlﬁvp‘j}v,ﬁ@

: D?& o 7 o e New Milling
isfjlg"; Interference Clearance Hole  Measure Open... Milling-STL

Detection Verification Alignment ;
9 Save As... Turning

-
|

Assembly T Lavout | Skeich | Evaluate [SoldGAM | V12nage Templates bR

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

& New Milling Part Pl X

CAM-Part/Model
CAM-Part

Use Model file directory

Directory: | C:\Users\Amod\Desktop', Browse
Name: Impeller
Model name: Isers\Amod\Desktop\Impeller.SLDASM Browse

Units
(@) Metric (") Inch

Select DMUG60_NEW as our post processor. Leave the fields of Program Num-
ber and Subroutine number with the default settings.
M nq Pd L)a Ld MF
v %

CNC-Machine
\DMUBO_NEW v |

b

Program 5000
number:

Subroutine 1
number:




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

. Coordinate System A
this part.
Define
COOI'CE!S - i
. . . . Mac CoordS
A dialog box with the following options appears: b T [1
Position:
« Mac CoordSys number !
o Position Define CoordSys options A
« Coordinate system definition options % Select face
-1, Define
------ L. select Coordinate Systerr
- J- Normal to current view
< 1l | »

%} 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.

Place CoordSys origin to

op center of model box v

%} Select the face as shown in the below image.

Select this face



% Click ¥ to accept.

% Click OK to accept the default values in the CoordSys Data pop-up.

CoordSys Data | ?
Machine CoordSys number: | 1
Position: 1 X: 0 I Z: 0
Shift Plane
X: |0 Y: |0 Z: |0 @ XY
7Yz
Rotation around X
X: |0 Y:|0 Z: |0
Default machining levels
Front | Radial | Rear |
Tool start level 50
10
Part Upper level 0
Part Lower level -81.8958
Tool Z4evel 250
["] create planar surface at Part Lower level

% Click ¥ to return to the Milling Part Data.
%} Click Target in the Stock & Target model section.

This image appears:

Presently, the target and the fixture
both are selected as the target. We will
Edit this to separate the definitions of
Part & Fixture.

Stock & Target model

b

Stock

Target




%} Right click Solid 2 and click Unselect, in the Type section.

=98 IMPELLER-1 (I

iConﬁguratim # |
| Default hdl

Type -
@. Both
(") Surfaces
() Solids
Seld 1
b

\

|Facet tolerance &
0.1

Unselect
Unselect all

The image now looks like this as we have separated
the fixture from the part.

%} Click ¢ to return to Milling Part Data.



% Click ¥ to come out of the Milling Part Data.

%’) Right click Fixtures and select Define Fixture.

SEIRe] & |

2 @ CAM-Part (IMPELLER-1)
. 9 Machine (DMUBO_NEW)
| @ CoordSys Manager
& Steck (steck)
@ Target (target)
&5 Settings
-] Teol
- [E] Machining Process

Define Fodure...

Synchronize All

Check Synchronization for All
Delete All

%’) Select the highlighted part as the fixture.

Select the
highlighted
part




% Click ¥

-

-6 CAMPart (IMPELLER: ASSEMALY-1)

Hg racrine [prssn_rew)

% Right click Operations > Machine Setup. 8 oy
%:ﬂ:‘;ﬂusm
] Tou
[ Mechiving Process

/ﬁ_

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

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

Holes Recognition + Technology...
Parallel Operations

Calculate All

GCode All

Calculate & GCode All

| Simulate

Enter a value of 356.9 in the Z column and select clamping fixture in the Fix-
ture column. This is the distance from the top face of the part to the bottom of

GCode Simulators
Tool path
Synchronize Al

CAM tree view
Automatic Sorting...
Undo Sorting

Machine Setup...
Delete All

the holding fixture. This is needed to “push” the part above the table of the ma-
chine. This will essentially be used in the machine simulation.

h Machine setup s |@7X
Name: Setup
Home Fixture Table X Y 4
@ MAC1(1-P... B domping fixture g Table 0.000 0.000 356.9
4 I
[ oK ] [ Cancel




Morph Between 2 Curves

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. This option is very
suitable to machine steep areas for mould making , blade surfaces of impeller and
Turbine blades. When selecting the set of two curves, the geometry should be se-
lected directly from the drive surfaces.

The main advantage of this strategy is that the toolpath is created on several sur-
faces by following a pattern created by two curves and there are no lifts. The tool-
path is homogenous from start to end.

Care must be taken while using this strategy while machining Impeller surfaces as
varying surface widths can cause the toolpath to “squeeze” at certain areas thereby
creating a rubbing effect.

We would be discussing various tilt mechanisms available inside SolidCAM 5 Axis.

An interesting tilt mechanism “Tilt through Curve” helps us to create toolpath on
surfaces with blending fillets.
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%} Right click Setup > Add Milling Operation > Multi Axis Milling.

Tool

@ machining Process

A Fixtures

él D (= Operations

P Geometries

Delete

Edit

Synchronize

Check Synchronization

Add Probe...

dd Milling Operation
Add Machine Contral...

Add Operation from Template...

Add Machining process

Add Operations from Process Template...

iMachining...

Face..

Profile..

Contour 3D...
Pocket...

Drilling...

Thread Milling...
Slot...

T-Slot...

Translated Surface...
ToolBox Cycles...

Pocket Recognition...
Drill Recognition...

< | 11

| »

yl HSR...
HSS..

HSM...

73 e = Madal [ BMatinn Stochs 1 1

The Operations Manager window opens.

3D Drilling...
Engraving...

3D Milling...
3D iMachining...

Multi Axis Milling...

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

%} Click Geometry.

% Click New icon under

Drive surface.

Technology
Morph between two
v
boundary curves
* Morph between two boundary curves = X |
Technology Operation name: Template .
Morph between two e 1
- Es &Y
@
D Coordsys Geometry Area
— Type:
Tool Drive surface L
Ful, avoid cuts at exact edges A

_¢| Levels

Tool path parameters
Link

i Default Lead-In/Out
'("' Tool axis control
(¥ Gouge check

E ﬁ Clearance data
g Roughing and More
1] Motion control
&b Misc. parameters

< m ’

2 B « [

Start edge curve
2 B v o]
End edge curve
2B v [

Drive surface offset: 0

[ Save ][Saveacduiate ]V [

smiste | [ GCode

ExtendTrim

Angle range

2D Boundary

Round corners
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% Select the three faces as shown in the image.

Select these
— faces

% Click ¢ to return to the Operations Manager.

Start edge curve

% Click New icon under Start edge curve.
2| E v [o]

% Select the three segments as shown in the image.

Select these
segments
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% Click =) in the Chain List section.

%} Click « to return to the Operations Manager.

End edge curve

%} Click New icon under End edge curve. [Z] [] | ™

%} Select the four segments as shown

in the image.

|
\

Select the 4 Segments

%} Click v in the Chain List section.

% Click # to return to the Operations Manager.
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%} Select the Type as Full, start and end at exact surface edges from the drop

down list in the Area section. Twe /

Fd start and end at exact surface edges v]

Area
Type: /

[Fd, start and end at exact surface edges v]

%} Enter the Start and End margins as shown in the image.

) Click Margins.

Margins ~_ | Y |
Start margin: 0.5
<) Click OK. End margin: 0.7

Advanced parameter for margins

Additional margin to overcome 0.03
surface edge inaccurades: )

|| Add tool radius to margins

S

-

%} Click Tool > Select.

Technology Operation name: Template
~ \
T ¥
~ @ Coordsys Tool l Data I Cunlant' Tool Change pusltmn' Show tool
Q Geometry
N | oo
_£ Levels
5 Tool path parameters Type:
% Link Number: 0
Default Lead-In/Out
*§* Tool axis control Diameier: L
[ﬂ Gouge check Corner radius: 0
& Clearance data
! Roughing and More
|S| Motion control
4k Misc, parameters
] ]
[ save | [sovescoodote |w | smise | [ ceode Save & Copy
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% Click # iconto add a new tool.

%‘) Select Taper Mill as our tool.

% Enter the tool parameters as shown in the image.

%} Select

Select
32X60.

% Click Select.

Y- Y di (IR N
Tool Nu... ¥ | D Num... ¥ | User-d... & Number 1D number
B TAPER MILL !
Description
M Topology | Tool Data| iData | | | Holder | [ | Shape | Coolant| Tool Preset| Tool Message |
Tool parameters
Mm @ Diameter (D): 12 AD OHL-
Inch @) Tip diameter (TD): 5 A y
Corner radius (R): 2.5 ‘\L‘
Taper angle (A): 5 [—3
Arbor diameter (AD): 12
Length TL
Mm @ Total (TL): 80 SL
Inch © Qutside holder (OHL): 60 cL
Shoulder length (SL): 50
Cutting (CL): 40
Cone length: [E] | 40.0051 D
H length: [[ | 100 1t
R”|JD| |Conel
[JRough  Number of flutes: 4
< D ]
B Bx|[wm 9| B
T EIEIE
d EEEERAY [EC[n
Ho er. Tool Nu... % ‘ ID ... ¥ I Userd... ¥ Number 1D number
1 TAPER MILL !
Desaiption
M Topology | Teol Data| iData v Holder Shape | Coolart| Tool Freset| Tool Message
BT 40 > BT 40 ER S S
@ Shape (&} |
Local ]wl Taol adaptor: BT30
= g4 Setected holder: BT40 ER 32¢60
Ve
»
Holderovehanglengtn: |0
Description
| 3
W g x|w 4B B T (e
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%} Click Levels.

%’) Select the Levels parameters as shown in the image.

e —

— e
Technology Operation name: Template .
[ Mmgaeft;nm :;vn v] 5%_MC_faces - H = \l)
- @ Coordsys Clearance area Levels
... Q Geometry
o T (e ) b % »
3
- Tool path parameters "
- Hriale oot (o) :
-3 Default Lead-In/Out X= 0
. ! Tool axis control
= m G uge check Y= 0
. Clearance data 1
= J Roughing and More = 3
= |(__)| Motion control
... Misc, parameters
R —T—

Angle step for rapid moves: 5
| Rapid retract

| save | [saveacalate |w | Smuate | [ GCode | | savescopy || Bt |

%} Click Tool path parameters.

Technology Operation name:
[ Morph between two ] 5X MC faces u o l
- _MC_| v = v
% Enter a boundary curves
.- @ CoordSys /Surface qualitv| Sngl M Advanced
Q Geometry
value of 0.8 in 8] Too Surface qualty
. j' Levels Gris 0.02 aining tolerance: 1
Maximum = Jrool path parameters
. & Link [ | Distance : Note: The chaining tolerance is usually 1 to
i R 100 times the cut tolerance. This value has a
Step over. - * Default Lead-In/Out great impact on the calculation time.
-“§" Tool axis control Maximum step over: 0.8
[F couge check || Slow and safe path creation
g Clearance data Scallop: 0.03221 [ Adaptive cuts
J Roughing and More
I(:)| Motion control Surface edge merge distance Axial Shift
.. & Misc, parameters B 0.1 @ Constant from each contour
P F—— @ As value:

) Gradual for all cuts From | 0

® i - 0 .
B (A= o todl diameter: () Gradual for each contour To

0
[~ Damp
["] Apply outer sharp corner(s) [] 3D Tool Compensation
e | @ Tool Tip
Tool Center
radius: 5
[ save | [saveacaaiate |w |  smuate | [ Gcode | [ saveacopy |[ mExit |




%} Click Link > Links sub-tab.

for |

Technology Operation name: Template
Morph between two 5X MC fa 2 \ l )
[ boundary curves v] e eees M H=
~Q Coordsye Approach/Retract  Links ]4/
Q Geometry
Tool Gaps along cut
3 Levels [Direct »]  [Don‘tuseleaddnjout  ~]
Small gaps:
g Tool path parameters
ﬁ I {Clearanoe area '] [Don 't use Lead-In/Out ']
Y B T _ -
‘/’ Ji Defoult Lead-in/Out @) Small gap size in % of tool diameter: 20 ) as value: 0
' Tool axis control
e qquge check
i Clearance dota Links between slices
! Roughlng and More - -
-5 Motion control S = [D'Ed '] [Don tuse Lead-In/Out "]
dp Misc. parameters Large moves: {dearance area v] [Don'tuse Lead-In/Out ']
< | mm | »
(@ Small move as size in % of step over: 500 ) as value: 0
Links between passes
Small moves: Direct Don't use Lead-In/Out
Large moves: Clearance area Don't use Lead-In/Out
Small move as value: 10
[ save | [saveacaaate | | smuate | [ GCode | [ save&copy || Exit |

%} Enter a value of 500 in Small move as size in % of step over.
%} Click Tool axis control.

%} Enter a value of 70 in Tilt angle at side of cutting in the Angles section.

" & Mor I

Technology Operation name: Template
Morph between tw e 1
%} Select Orthogo- bondwryarves 7] | | | XHC-fees M 3
@ CoordSys . )
Q Geometry Output format: Interpolation

nal to cut direction @ - ili s Max. angle step: 3

at each position ) Toolpath parameters

f P Link Tool axis direction: Angle range

4?3 Default Lead-InjOut
rom the drop down, e ——
in the Side tilt defini- = 0¥ goue oo

= Clearance data

tion Secti on. g ;{Dughing and More Angles

----- I(__)| Motion control

@ Misc. parameters Lag angle to cutting direction: 0
L P — Tilt angle at side of cutting / 70
Side tilt definition:

[orthogonal to cut direction at each position_~ |
2 \

[ save | [ssveacacdate v |  smuate | [ Gcode Save & Copy




%} Click Gouge check.

Lo

Technology

Morph between two

boundary curves v

< |

@ CoordSys
Q> Geometry
Tool
_ﬁl Levels
g Tool path parameters
Link
Default Lead-In/Out
""' Tool axis control
Iy ) ouge check
i Clearance data
g Roughing and More
|(__)| Motion control
- Misc. parameters

1 | »

Operation name: Template
5X_MC_faces - (=] =
Gouge 1] Gouge 2| Gouge 3| Gouge 4|
Enable [Disable
o Geometry
- [Tl orive surfaces
(& P (/] Check surfaces
o e [Cluse ST fie
Tool tip Check surfaces 1
Z B
Strategy
[Retract along tool axis -]
Stock to leave:
Tolerance:

v o]

0.01

[ save | [ savescaluate |w |

smiate | [ GCode

%} Select the Enable/Disable check box.

%} Select the Check surfaces check box.

%} Click New icon in Check surfaces 1 section.

% Select the three surfaces as shown in the image.




% Click ¥

%} Ensure that Retract along tool axis is chosen in the Strategy section.

%} Click Save & Calculate.

%} Click Simulate once the tool path is calculated.

%} Click the Play icon.
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*_- Morph between two boundary curves ‘ = P ‘
Technology Operation name: Template N
Morph between two 20 A
T ¥
g f;z:::;-sf Gouge lI Gouge 2| Gouge 3| Gouge 4|
rod DE;BHE/Disab'E Geometry
Levels
-6 Tool path parameters [T Holder [ Drive surfaces
Link [7] Arbor Check surfaces
. Default Lead-In/Out;
.r'-\. Tool axis control Tool shaft [[use STL file
If § Check surfaces 1
i Clearance data Tool tip - {
J Roughing and More ‘ i ‘ “ faces1 - E]
155 Motion control
# Misc. parameters Strategy
! V) [Rehacl along tool axis ']
Stock to leave: 0
e m Tolerance: 0.01
soe {saveacm S J[ =
-
&; Simulation | ? P |
Rest Material | SolidVerfy | RapidVerfy | I
Machine Simulation | SolidVerfy for 3D |
HstCAD | 20 | 30 |
[] Show data [7] Show tool
["] Hidden lines
Show tool frequency: |1
[Stoponnext | | Clear | | Colors |
Simulation speed
| U
/ oM
o’




The simulated toolpath looks like this:

%’) Click Machine Simulation. | 2 | RestMatera | Soldverfy
%} Click the hide & - icon.

% Run machine simulation by clicking the play icon.

> b uw > A

- Ee

View E Control Settings Help

Y z < 5
308690
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% Pull the slider on Move List to 50% of the tool path.

%} Use the down key on your keyboard and move step by step to observe the

movement on the fillet.

Eile View Machine Control Settings Help

KK P E »Ge " @0, W=5H. [@0. HE

XOISPPOP VIO O-© @ (QOIRJ vl o &z,

- More st a x
. [> Operation 1 5_MC_faces
s | X Y z c [ ®
/ Observe Here Zom S - £

/ T o a0 da0 73
i E 0340 060 75460
Yo Teie

To0m 7

53 [ -100000 10 [ %

Observe that the B angle changes drastically due to the chosen side tilt definition
i.e. Orthogonal to cut direction at each position. Also observe that the tool side
sticks to the fillet while rolling creating a funny situation where the head and table
are trying to roll over.

2D | RestMaterial | SolidVerfy |
RapidVeify |  SolidVerfyfor3D |
Machine Simulation | HostCAD | 3D |

%} Select the Exit icon to exit machine simulation.

B u P P A
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% Click Exit to exit Operations Manager.

h Morph between two boundary curves

X
Technology Operation name: Template -
2

Morph between two 5X MC faces o
boundary curves e I v n =

D M CoordSys
Q Geometry

I:i.s [Defne | [MAC 1(s-Positon) ~)

g Tool path parameters
B Lk

L Default Lead-In/Out
r'\ Tool axis control
|ﬁ Gouge check

! Roughing and More
I(:,| Motion control

&k Misc. parameters

L T —

[ sove | [saveacaadate |w [  smiate | [ Gcode J Save & Copy

9@ CAM-Part (IMPELLER. ASSEMBLY-1)
Machine (DMUS0_MNEW
% Right click > Copy the tool path. % CoordSys[DManag;r }
(B Stock (stock)
(B Target (target)
% Settings
Tool
-[Z] Machining Process
[--(5f) Geometries
..... {m Fixtures
-] B Operations
&R Setup
5~ 8 MAC 1(1- Position)

O

SER(e] S|

=& CAM-Part (IMPELLER. ASSEMBLY-1)
[J§ WMachine (DMUSO_NEW)
@ CoordSys Manager
L..fB stock (stack)
(B Target (target)
% Settings
------ Tool

%} Right click > Paste the tool path.

() Geometries
----- ﬂ Fixtures
=1 B Operations

Bﬁﬂl Setup

5 G5 MAC 1 (1- Position)
-] Y SX_MC_faces

w0
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% Right click > Edit the pasted tool path.

& soliacam IFIIe Edit View n\% A

Add Probe...
L E% Add Milling O ti >
Desion nterference Clearance  H gt
Study  petection Verification Alig Add Machine Control...
Assembly [ Layout [ Sketch | Evalua Add Operation from Template...
SERel s Add Operations from Process Template...
=& CAMPart (IMPELLER-3)
HE machine (omuso_New) Add Machining Process »
@ CoordSys Menager
:::e:s(m“ Create Template...
Settings
Tool Edit...
& Machining Process
(D Geometries 601 GCode »
& i@;mo:raum [ Calculate
= ?_;’"‘;Ac 1(t-Posibor) Calculate in parallel...
-0 O [ Calculate & GCode
Tool Sheet
Synchronize >
Tool path »
& Simulate
GCode Simulators >
Transform
Split
File...
Info
Operation Group »
The Operations Manager now opens.
%} Click Tool axis control.
‘_- Morph between two boundary curves =] X
Technology Operation name: Template .
Morph between two 2 \1
P o - e &
~&@ Coordsys Output format: Interpolation

- Q Geometry

#fl o T— ;
_~L| Levels

g Tool path parameters

.\\ @ Link Tool axis direction: Angle range
S Default Lead-In/Out
T —
¥ souge check
i Clearance data
J Roughing and More Angles
- |(__,| Motion control o o
.4 Misc, parameters Lag angle to cutting direction:
pj ——— Tilt angle at side of cutting 70

Side tilt definition:

[Fnlow surface ISO Lines direction v

[ome ] [soeacoin v [ smime ) [ cooe

%} Select Follow surface ISO Lines direction as the Side tilt definition.
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%} Enter a value of 80 in the Tilt angle at side of cutting.

& Morph between two boundary curves = Py ‘
Technology Operation name: Template .
Morph between two 5X MC fa = l)
[ boundary curves v] —eteess M H= =
@ CoordSys )
Output format: Interpolation
0 Geometry
8] Tool Max. angle step: 3
—¢| Levels
g Tool path parameters
% Link Tool axis direction: Angle range

L. ),im Default Lead-In/Out
e
m 9999& check
g Roughing and More
I‘__)] Motion control
.. & Misc, parameters
e m r

N

[Tllted relative to cutting direction

.

Angles

Lag angle to cutting direction:

Tilt angle at side of cutting

Side tilt definition:

N

[Fnllnw surface ISO Lines direction

Advanced

) Click Save & Calculate.

% Click the hide &- icon.

[ Save ] [SaveaCalculaiE ]" [ Simulate J [ Save & Copy H Exit ]
%CI'kS' lat the tool path i lculated
ICK Sdlmulate once the tool path IS calculated.
% Run machine simulation by C||Cklng the pIay Icon.
SOlACAM Part | SolldCAM Operations
File View Machine Control Settings Help
A x
X v z < 5

o0 mse e Ssw 85

Talo e aise  dlere  ese
R N B+

203% e i o0  Bese

2029 e i Giexo o500

S023 S0 aimo %0 Bime

201% a0t om0 eix
G Game o Siaas _ Bys

x ) 10030 315000 83650
o000 aae0 030 T
sl aem oo Sisle oo

1oz os 1070 3t B

s Hoo  10m0 St S

o7 nos 1050 e erm

et Fi% s 355 S

Gosw i ome s eime
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< analysis | Mo statistics | &4 Machine

[ Report | W8 s Control

7% [ 0 [ s3 [ wooow | 0 [ %
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% Select the Exit icon to exit machine simulation.

%} Click Exit to exit Operations Manager.

& Simulation

RapidVerify

I

2D | RestMaterial | SolidVerfy |
SolidVerfy for 3D |
Machine Simulation | HostCAD | 3D |

B u b R
Morph between two boundary curves = P ‘
h P ry

Technology Operation name: Template .

Morph between two ~ \l)
P s - &@s

@ CoordSys

Q> Geometry

Tool =

i, Levels Define MAC 1 (1-Position) ~

g Tool path parameters
Link
Default Lead-In/Out
r'-: Tool axis control
m Gouge check
! Roughing and More
|(:)| Motion control
ok Misc, parameters
m | »

sove acomr

To find out the ISO directions of this tool path, do the following:
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%} Right click Tools > Sketch Tools > Face Curves.

& SolidcAM  File Edit View Insert Tools SolidCAM Window Help Q‘ O-&-
| |

B & 9

"ﬁ'

S SolidCAM | File Fdit View Tnsert % [Defeature... H OD-2-H: @ &- - |
I
Df;?;n [ e ol %Selm 1 Fillet
Interference  Clearance Hole Invert Selection
Study | pelection  Vesificalion Aligrurier | Chamfer...

_ ' |Farmat Painter... 7 | Offset Entities...
Assembl Sketch | Evaluate i B | Convert Entiti
e e Component Selection onvert entties
BEik[e|s| # Intersection Curve
- & CAM-Part (IMPELLEF-3) Component
- HR vachine MUEY NEW) P & Face Curves

L& CnoriSys Manmger ‘

L Stock (st Sketch Entities -
© @ Target Garcet) 2| Trim
1 Gy sstings = Sketch Toals T | Extend
o] Teal — -

B s Skelhibelungs # | Split Entities
L () weomemes Blucks 5
¢y Fixtures i b <1 | log line
50 ?mo.mnm e Tedls [# | Canstruction Geometry
=] Satup g .
£~ @ MAC 1(1-7oston) Rimeniions © | Make Path
O4 Relations
Mirror
Pdmel % | Dynamic Mirror
@ |Measure... : | Stretch Entities
&[5 | Mass Properties... Move...
4 | Section Properties... Rotate...
j Chetk... Scale...
¢ | 8| Assembly Visualization Copy...
| AssemblyXpert... Linear Pattern...
MateXpert.. %% | Circulan Pallern...
[ |Inzerference Detection... Edit Linear Pattern...
5 |Clearance Verification... Edit Circular Pattern...
il |Hole Alignment... dit Polygen
Reorganize Components_.
% |Equations... ' | Create Sketch from Selections

%} Select the highlighted face as shown in the image.

Selections &

| @ [Face<1>@DesignModel-1/Impel]
e[ 1]
(@ Mesh
_ Position

Options A

O

[V] Constrain to model
[V]1gnore holes

%} Deselect the pink lines checkbox and enter a value of 15 in the blue lines check
box as shown in the above image.
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% Click ¥

%’) Right click the tool path and select Simulate.

& solidcam IFIIe Edit View 1:1 A

% Add Probe...

vy o = | = _

i il Add Milling O ti »
Design | jhterference Clearance  H ke Rl eslontd

Study | petection Verification Aligf Add Machine Control...

ESEBTIBRISEE €vad  AddOpusion om Tempc.
BERIS s l—] Add Operations from Process Template...

5 & CAMPart (IMPELLER-3)

HP Machine (DMus0_rew) Add Machining Process 4
@ CoordSys Manager
:ﬁﬁfzo Create Template...
p settngs
% Tool Edit...
Machining Pre
(D Geometries - 601 GCode »
9; n;:ubons [ Calculate
= @ Sg"m 1 (1-Positon) Calculate in parallel...
-0 ¢ . Calculate & GCode
Tool Sheet
Synchronize »
Tool path / >
& Simulate
GCode Simulators »
Transform
Split
File...
Info
Operation Group »
%} Stop the Machine Simulation.
P

Machine Simulation

S

Preparing simulation data... (SX_MC_faces) 0%
— |
— e |
& Simulation ? x|
%} Click Host CAD. 0 | RestMateral | Soldverfy |

RapidVerfy | SolidVerfyfor 3D |
Machine Simulation _ Host CAD | 3D |
[] Show data [] Show tool

%} Select the single step mode icon. [E] Hidden ines

Show tool frequency: |

| Stoponnext | | Cear | | Colors |

Simulation speed
% Click the play icon. [

0
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% Click Clear to clear the simulated tool path. & Simulation . X |

2D | RestMaterial | SolidVerfy
RapidVerify |  SolidVerify for 3D
Machine Simulation ~ Host CAD | 3D
["] Show data ["] Show tool
[7] Hidden lines

Show tool frequency: ‘1 ‘

(Soponnes ] [ Cear ] o
e

| 0

T

Observe that the tool follows the axis of the ISO parameters. This is because of the
side tilt definition we chose i.e. follow surface ISO lines direction.

Tool Axis

Surface I1SO Lines
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% Select the Exit icon to exit machine simulation.

%} Right click > Copy the tool path.

%} Right click > Paste the tool path.

29

RapidVeify |  SolidVerfyfor3D |
Machine Simulation | HostCAD | 3D |

| Rest Material | SolidVerfy |

>~

b u | | A

SilRel s

= @ CAM-Part (IMPELLER. ASSEMBLY-1)
i [IB Machine (DMUSO_NEW)

&Y CoordSys Manager

Stock (stock)

@a Target (target)

() Geometries

----- {m Fixtures

=] = Operations

-3 setup

5 @5 MAC 1 (1-Position)
-] 4 SX_MC_faces

.00 wF

SEENEEY

=& CAM-Part (IMPELLER-3)

i [JB Machine (DMUS0_NEW)
@ CoordSys Manager

B Stock (stock)

o (lBp Target (target)

% Settings

Toal

-..[=] Machining Process

() Geometries

Y Fixtures

-] = oOperations

B{ﬂ} Setup

B @ MAC 1 (1-Position)

D v 5% _MC_faces
% QU 5% _MC_faces_1

o ¢ R

-




% Right click > Edit the pasted tool path.

& solidcAM I File Edit Vien P
Add Probe...
L) Ifl{% Add Milling Operati
Desion jterference  Clearance ) S
Detection  Werification Add Machine Control...
Add Operation from Template...
SCIE AT Add Operations from Process Template...
=1 € CAM-Part (MPELLER.3)
£ Mazhine (oMU HEwW) Add Machining Process
& CoordSys Managar
(@ stk fstock)
@ Target frarge) Create Templay
Sathings
Teel Edit...
Machinng Process
& o 601 GCode
& %;“;:Em i Calculate
= C? s.f;zmc 11+ Poston) Calculate in parallel...
oy 3 i Calculate & GCode
o g SR
N Tool Sheet
Synchronize
Tool path
B Simulate
GCode Simulators
Transform
split
File...
Info
Operation Group
%} Click Tool axis control.
& Morph between two boundary curves = Y
Technology Operation name: Template o\
Morph between two SX_MC_faces_2 - B = A )
boundary curves
----- & CoordSys
_____ Q_ Geometry Output format: Interpolation
----- Tool -
Max. angle step: 3

----- _¢| Levels
s Tool path parameters
- Link

B Default Lead-In/Out
----- [ i Tool axis control
----- [F Gouge check

& Clearance data
----- g Roughing and More
----- I<5] Mation control

----- =k Misc. parameters

N

Tool axis direction:

Angle range

’Tllted relative to cutting direction T

Angles

Lag angle to cutting direction:

Tilt angle at side of cutting

Side tilt definition:

80

’Drthogonal to cut direction at each contour «

Approximate:
’Smooth v]
l Save ] ’Save&CaIcuIate lz l Simulate ] l GCode ]

Save & Copy ”
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%} Select Orthogonal to cut direction at each contour as the Side tilt definition.

#,- Morph between two boundary curves ‘ = X |
Technology Operation name: Template o
MDF[*\ between two 5X MC fa 2 —u l
[ boundary curves v] A v H = =r
CoordS
D Coordsys Output format: Interpolation
Q Geometry
- ) Too Max. angle step: 3
_* Levels
g Tool path parameters
e Link Tool axis direction: Angle range
: 'i;im Default Lead-In/Out —
"[" Tool axis control [Tibed relative to cutting direction >
|ﬂ Gouge check
9 Clearance data
g Roughing and More Angles
I(:)l Motion control o 0
g Misc. parameters Lag angle to cutting direction:
‘| " - Tilt angle at side of cutting 80
Side tilt definition:
[thhogmal to cut direction at each contour
Advanced
Approximate:
» Smooth v]
 save | |saveacCaate |w | Smuate | | GCode ] save&Copy || Exit |
% Select Smooth in the Approximate section.
%} Click Save & Calculate.
ﬁ Morph between two boundary curves = X ‘
Technology Operation name: Template \.)
as i
. . bound:
Click Simulate once the tool path ——=
. I | d g :Z:::Ji Output format: Interpolation
Is calculateaq. e e >
Levels
g Tool path parameters
Link Tool axis direction: Angle range
i D=fault Lead-In/Out
B e —
m ﬁauge check
i Clearance data
! Roughing and More Angles
1,1 Motion control L
o Misc. parameters Lag angle to cutting direction: 0
) 0, 4 Tilt angle at side of cutting 80
Side tit definition:
[orthogonal to aut direction at each contour v
Approximate: /
[moon A )
V 4
(o) (osaciotn)v [smie ) (o)
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% Click the play icon.

&; Simulation

IE

22

%} Click Machine Simulation.

Rest Material | SolidVerfy | RapidVeriy | I

_y Machine Simulation | SolidVerify for 3D |

HstCAD | 20 | 30 |
[ Show data [ Show tool
["] Hidden lines

Show tool frequency:

1

[Stoponnes | | Cear | | Colors |

Simulation speed
I 0
oo e A

~

The simulated tool path looks like this:

P> Operation 1: 5X_MC_faces_2

LR

263 41710 1750 12810 -9380 -84710 |
264 1710 1.750 -12750 -9210 -84220
265 41710 1750 -12680 -9.010 -83.740
266 41710 1750 -12610 -8790 -83.250

1730

Yz c 8

-82.740
-8 0

-12290 -7450 -81.130

n 1720 -12210 -7.020 -80.630
272 41710 1700 -12120 -6.570 -80.170
273 41710 1.680 -12.040 -6.100 -79.740
274 41710 1.660 -11.950 -5.580 -79.320
| 275 41710 1630  -11860 -5000 -78.910
© Move List [ Analysis |" statistis | & Machine |
Axis Control 33
S S [t 5 c B | Tuer
315 | -3.978 | 8221 | 8222 | 0
315 280 560 100000 30 | 0
=]
=] & =
2
=
8% s | 20 | o -100000 | -120 | 06 |
E Report ## Asis Control

The tool maintains orthogonal position to each contour. This is because of the cho-
sen side tilt definition i.e. orthogonal to cut direction at each contour. Observe the
tool “Dance” on the front fillet as the tool is maintaining it’s position orthogonal to

the contour.

%} Select the exit icon to come out of machine simulation.
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& Simulation

Rest Material | SolidVerfy | RapidVeriy |
HostCAD | 3D 20
Machine Smulation | SoidVerfy for 3D |

> u M




% Right click the toolpath.

SolidcaM |

%} Click Add Milling Operation > Multi
Axis Milling.

[ New -

About % Open

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

Add Operation from Template...

Add Operations 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
Documentation (DPP)
Machine Setup
Change Submachine to
Change Tool...
Change Tool Data
Rename

Cut

Copy

-

EE
i

» iMachining...

(= RTINS T E ==

=Wy
Face..

Profile...
Contour3D..
Pocket...

Diilling..

Thread Milling...
Slot.

T-Slot...

Translated Suface..
ToolBox Cycles...

Pocket Recognition...

/

Multi Axis Milling...
» SWARF Machining...
» Multi-Auis Drilling...
Convert HSS-HSM To Multi Axis Milling...

Drill Recogpnition...

3D Drilling...

» Engraving...

3D Milling...
» 3D iMachining...

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

ﬁ; Morph between twcyndary curves ‘ = P
Technology Operation name: Template .
Morph between two 2 1 )
[ boundary curves v] - EH = J
@ Coordsys Geometry Area
/' ' Type:
/-’ 8] Tool Drive surface
—*- Levels |7| “ - @ Full, avoid cuts at exact edges -
g Tool path parameters =) =
Link
Default Lead-In/Out
1

"‘f" Tool axis control
w Gouge check

g Roughing and More
155] Motion control

-dp Misc. parameters End edge curve
—_—| 2B

Drive surface offset:

0

v L]

v o]

[ Save ] [Save&Calculate ]V

:

GCode

<) Click Geometry.

%} Click the new icon in the Drive Surface.
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[] Extend/Trim
Angle range
] 2DBoundary

] Round corners

savedCopy |[ Bxit |




Select the faces as shown in the image.

oo o

Select the highlighted faces

/

%} Click ¢

%} Click the new icon in Start edge curve section.

Technology Operation name: Template .
Morph between two S \l)
[ boundary curves v] v H =
g CunrdS e Area
o -SE: = Type:
Tool Drive surface
— = Full, avoid cuts at exact edges -
—&' Levels | /| “ faces3 - @ -
g Tool path parameters — =
% Link
Default Lead-InfOut
“§" Tool axis control Start edge curve i . 1
[ Gouge check ? = .
T_ Clearance data |:| “ @
! Roughing and More
I Motion control []  Extend/Trim
.. dp Misc. parameters End edge curve
«| T » I?I l] . E []  Anglerange

[J] 2D Boundary

Drive surface offset: 0 ] Round corners

[ save | [ssveacalouate |w [  smuate | [ GCode saveCopy |[ BExit |




% Select the curves as shown in the image:

Select the
highlighted curves

) Click

%‘) Click «

% Click the new icon in the End edge curve section.

- L v e omm =S
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/
Technology Operation name: Template .
ravane CR= Jd
& CoordSys
-QE=m seomet N e
f§) Tool Drive surface
_{!l Levels . Full, avoid cuts at exact edges -
- 6 Tool path parameters faces3 E]
o
Default Lead-InfOut
i -rt" Tool axis control Start edge curve S — 1
|ﬂ Gouge check -
& Clearance data E]
’ Roughing and More
F 3l Moten conird Extend/trm
.. dp Misc. parameters End edge curve
— o™
Drive surface offset: [] Round corners
[ save | [saveacaadate |w [ smuate | [  GCode
- EE—— .




% Select the curves (Bottom Fillet Edges) as shown in the image.

N \

% Select the Type as Full, start and end at exact surface edges in the Area sec-

Y
[ select the highlighted
[ | curves
[

%‘) Click «

tion.

o e e ’ SN

Technology Operation name: Template -
Morph between two

%} Select Margins. boundary curves 7 - B

@ CoordSys - o
0 Type:
8] Tool Drive surface

i Dot ) | e )

&

B |
Default Lead-In/Out
"?' Tool axis control Start edge curve Nurnber of cuts .
w Gouge check -
T Clearance data contourd [B
l Roughing and More
.1} Moton contra
. dp Misc. parameters End edge curve
|| A B =
' ;

m o

[ save | [savescamiate |v [ smiste | [ ccoe |
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% Enter the start and end margin values as shown in the image:
. —%

Margins . )

% Click OK. Start margin: 0.3

End margin: / 0.3
Advanced parameter for margins

Additional margin to overcome
surface edge inaccurades:

0.03

| ] Add tool radius to margins

Click Tool and select the same tool (Taper [I]

N

Mill) that was used earlier.

Technology Operation name: e i
Morph between two 5X_MC_faces3 > \l)
boundary curves v S ” "=
.. @ CoordSys Tool ] Data | Coolant| Tool Change position | Show tool
- Q Geometry
v Tool data
/’ o Levels TAPER MILL
5 Tool path parameters Type:
@ Link Number: 1

Default Lead-In/Out
'('\' Tool axis control
e Gouge check Corner radius: 2.5mm
& Clearance data
! Roughing and More
|(:)| Motion control
&F Misc. parameters

i) S

Diameter: 12 mm

[Come ) (Seacioin v [ smioe ] [coom ]

1 Technology Operation name: Template -
<) Click Levels. i T | as s
@ Coordsys Clearance area Levels

%} Select “Sphere” as the %&/ e [imeS) ree: [ =
clearance type and enter | 8 e | aoroon [ :

Link
the values as shown in 5 Smrnion IS
. [I¥ Gouge check Y= 0
the Image. § Clearance data . =

! Roughing and More

|(:)| Motion control \

. qn Misc, parameters
< | m ] »

Angle step for rapid moves: 5
["|Rapid retract

(o) (comacimn)v [ omie ) (oo
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%} Click Tool axis control.

Technology Operation name: Template .
Morph between two 5X MC faces3 o \l)
boundary curves v] - faces v H=
- CoordS:
D Coordsys Output format: Interpolation

Q Geometry

_'L' Levels

g Tool path parameters

Link Tool axis direction: Angle range
. 'l:% Default Lead-In/Out —
”r'\ Tool axis control Tilted relative to cutting direction -
/f m EP:"QE check
! Clearance data

! Roughing and More Angles l

|(:)| Motion control L 0

_dh Misc. parameters Lag angle to cutting direction:

< | I | » Tilt angle at side of cutting
Side tilt definition:
[Folow surface ISO Lines direction ']
!
F [ save | [savescacuate | [ smuiate | [ Gcode saveacopy || Ext |

%) Enter a value of 80 as the Tilt angle at side of cutting.

%} Select Follow surface ISO Lines direction as the Side tilt definition.

% C||Ck Gouge ChECk. h Morphbemes ! 7 ﬁ

Technology Operation name: Template O
Mmg:r‘;“m:" = SX_MC_faces3 . (== \l)
@ CoordSys 3
<) Select the Enable/ | &2 o 1| G 2] o3 G o
o ... E[§] Too |V|Enable /Disable

Disable check box. = Tl P i Geamet)

g Tool path parameters [ Holder [Jprive surfaces

Link
| h h k Default Lead-In/Out B b Check surfaces
Se eCt t e C ec 'r'"' Tool axis control [¥] Tool shaft ["]Use STL file
surfaces checkbox. _H#God Biredse Checksuraces
-~ .. gRuughlngand More ‘i‘ |‘ v @
|(__)| Motion control
%} Click the new icon | "= [sm._,y |
Retract along tool axis -
under Check
. Stock to leave: 0
surfaces 1 section.
Tolerance: 0.01
! [ save | [saveacacuste |w [ smuate | [ GCode Save & Copy
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% Select the surfaces as shown in the image:

e RN 0N WP VYT W R =
@ IMPELLER-3 (Def...

Select the highlighted
surfaces

¥

) Click ¥

%} Click Save & Calculate.

%} Click Simulate once the tool path is calculated.

k Morph between two boundary curves =1 Py
Technology Operation name: Template .
Morph between two 5% MC_faces3 o~ 1
e s - as g
D Coordsys Gouge 1] Gouge 2| Gouge 3| Gouge 4
Q Geometry
Todl Enable/Disable
_{' Levels Tool Geometry
&) Tool path parameters [ Holder ["Drive surfaces
ﬂ |r|k [ arbor Check surfaces
Default Lead-In/Out
"!" Tool axis control Tool shaft [FJuse STL file
i Gouge ched] Check surfaces 1
F Clearance data Tool tip Checesuriaces
z 2B e -
! Roughing and More ‘>‘ |7
1] Motion control
&k Misc. parameters T
< n ] »
[Retract dlong tool axis ~
Stock to leave: 0

[oe ) (Somacombelv [ smise ) [ ot
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%} Click the play icon. & simulation (2] x |

2D | RestMaterial | SolidVerfy

RapidVerfy |  SolidVerfy for 3D
Machine Simuiation ~HostCAD | 3D |
["] Show data ["] Show tool
["] Hidden lines

Show tool frequency: |1

[ Stop onnext | | Gear | | Colors |
Simulation speed

| 0

o= A

The tool path looks like this: . —

We can see that the toolpath really looks very bad as there are gouges, wrong re-
tracts etc. We need to fix this issue.

Let us go back to the Operations Manager and fix the issues in the tool path.
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% Select the exit icon to go back to the Operations Manager.

& Simulation

(2] x |

2D | RestMaterial | SolidVerfy
RapidVerfy |  SolidVerfy for 3D
Machine Simuiation Host CAD | 3D |
["] Show data ["] Show tool
["] Hidden lines

Show tool frequency: |1

[ Stop onnext | | Gear | [ Colors |
Simulation speed

I 0

v P A
-
% Click Geometry.
% Click Margins.
& Morph between two boundary curves B - o ‘ = % |
Technology Operation name: Template .
[ Mmﬁ\bet;vgv et:\m v] 5X_MC_faces3 - H & \l)
@ CoordSys —~ o Ar
. Q Geometry Y ::pe:
Tool Drive surface [ }
b Levels . Ful, start and end at exact surface edges v
Tool path parameters faces3 @
Link
Default Lead-InfOut
- .r'\. Tool axis control Start edge curve Number of cuts -
m Gouge check .
. ? Clearance data contourd @
! Roughing and More
Rvorr o
&b Misc. parameters End edge curve
v | | [[2] B e
e sutace et 0
[ save | [savescaalste | | smiate | [  Gcode save&Copy |[ Exit |
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% Change the start and end margins as shown in the image:

Margins

<) Click OK.

%} Click Save & Calculate.

%} Click Simulate once the tool path is calculated.

k Morph between two boundary curves

Start maragin:

End margin:

/
/'

Advanced parameter for margins

Additional margin to overcome
surface edge inaccuracies:

e

03

[ ] Add tool radius to margins

P

Technology Operation name:
Morph betw v
B fooms
@ CoordSys
Geometry
S
8] Tool Drive surface
_i Levels 2 =
fa
g Tool path parameters ‘é‘ |‘ ces3 v [Z]
B
Default Lead-In/Out
- Tool axis control Start edge curve
- Iﬂ Gouge check =l .
9 Clearance data ‘ﬁ‘ |‘ cantours @
! Roughing and More
|‘:,| Motion control
b Misc. parameters End edge curve
* ol —] [Z] l] contour5 v E
Drive surface offset: 0
[ smiate | [ Gcode

= >N
Template .
== 3
Area
Type:

[Fll,stataﬂdmdatexactsufaceedges VJ

] Anglerange

O O O R
gl |y o
1l

smeacom




The simulated tool path looks the same as there is not much change in the quality

of the toolpath. We need to SEcaosEmmE] TR0 B 9 6 @ B &
understand as to what is
causing these issues.

% - &; Simulation | ? XS |

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

Click the exit icon to return to the Operations Man-

ager. HestCAD | 30 | 20 |
[7] Show data [ Show tool
["] Hidden lines

Show tool frequency: ||

[Stop onnet | | Cear | | Colors |

I 0

oo ke A

%} Minimize the Operations Manager.
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The tool path is fine till the fillet comes up. To understand and evaluate it better, let

us create a sketch.
% Click Sketch.

% Click Insert > Reference Geometry > Plane.

@ N-O-
Sketch  Smart .
Dimensmn‘m 0

& ¢ sewp
5@ mu(mm?/
-0 A sx_Me_Bees
% Y S_MC_faces_1
01 g 5x_MC_faces_2
i 0] 4 5X_MC_faces2

0o G

v
WIHE Edit M[H__merthools SolidcAM  Window Help RlD L= 200 = I
rJ|  Component b | Zi\ Mirror Entities &
| % Mate.. near Sketch Pattern - Diz’:j:égi
Component Pattern... * floztntiies - _
Mirror Components... ——
Smart Fasteners...
Smart Features...
Envelope 4
Exploded View...
New Motion Study
Assembly Feature 4
] Reference Geometry % | Plane...
= S ; gzlzz;iinate System...
& 3D Sketch B
| Layout # |Point...
N &l | Mate Reference...
£ | 3D Sketch On Plane
Derived Sketch €D | Curve Through Reference Points...
Sketch From Drawing % | Curve Through XYZ Points...
_TI i | Explode Line Sketch i | Grid System
¢ Design Study 4 )
Customize Menu
Tables 4
Annotations
Object...
@ Hyperlink...
Picture...

Customize Menu

% Select the highlighted points.

Selected the highlighted
points
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% Click ¥

=
%} Click sketch to create a sketch.

Let us make a sketch as shown in the image:

-445mm __-647mm _omm__ Under Defined _Editing Sketchi___Custom -1

The lines in the sketch must be created nearly normal to the edge and the fillet as
marked with the arrows. These lines represent the normal direction of the surfaces.
You can see that the normal angle changes according to the curvature of the sur-
face. Since we had kept the tool axis control at 80 degrees, the tool will always
maintain 80 degrees to the lines that we just created, which is resulting in a bad
toolpath. Thus, we need to use a different tilt axis control. Whenever we get a
blade with a bottom fillet, the below mentioned tilt strategy holds good.

% Click to discard the changes to the sketch.
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% Select Tilt Curve — Morph 2 Crv (Under Surface Bodies of Impeller_Part)

1= ALTEY 2

&~ ;

%@ IMPELLER (Default<Display State-1>) |l
Sensars

Annotations
% Front Plane
% Top Plane
< Right Plane
-5+ Origin
= () Impeller_Part<1> (Default<<Defa
Mates in IMPELLER
Sensors
Annotations
£-{@] Surface Bodies(13)
<> Surface-Extendl
<> Surface-Loft3
<> Surface-Loft4
<> Surface-Offset2 L
<> Tilt Curve - Morph 2 Srf —3/
<> Surface-Offset3
ilt Curve - Morph 2 Crd
<> Surface-Offsetd
<> Ruled Surface3
<> Ruled Surface4
<> Ruled Surface5
<> Surface-Offset7[1]
< Surface-Offset7[2]
Solid Bodies(1)
3= Material <not specified>
< Front Plane
& Top Plane
% Right Plane
L. Origin
@ Imported1 Y,
& Revolvel w
& Filletl

A Fillet2 s
< 1 [

[

% Switch on the surface by clicking

Go back to the SolidCAM Manager to edit the tool path.
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% Click Tool axis control.

Assembly | Layout | Sketch | Evaluate | SclidCAM Part | SclidCAM Operations

) & A Far PRI & Morph between two boundary curves

[ Machine (DMUSO_NEW)

@ CoordSys Manager Technology Operation name: Template
Stock (stock) Morph betw: two
(@ Target (target) [ i ;TV“ v] 5X_MC_faces3
@y Settings
@ Coordsys .
Q try Output format: Interpolation
Tool 5 Axis - Max. angle step: 3
S @ MAC 1(1-Position) * Levels
) A 5% ac_faces £ Tool path parameters
; ﬂ Link Tool axis direction: Angle range

) Default Lead-In/Out

-0 A [SHINEIREESS) l "'\' Tool axis control 'I'ihd.lh'w anve v]

- |ﬂ Gouge check

o aas
~ .'l Clearance data
&) Roughing and More Curve tilt type: Tilt curve
|‘__)| Motion control
<k Misc. parameters [mmm "] v E]
< [ m 3 [ Advanced ] /
Angles

Fixed tiitangle: 0

save | [saveacacuate |w [  smuate | [ Geode | [ saveacopy |[ mxit

% Select Tilted through curve as the Tool axis direction.
% Click new icon in the Tilt curve section.

% Select the curves as shown in the image:

9 IMPELLER-3 (Def...

Select the highlighted
curves

Note: For information on how to create the surface, refer to the movie attached
with this tutorial.
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e Click ¥
%’) Click «

%} In Tool axis control, select Closest point as the Curve tilt type.

* Morph between two boundary curves | = Y |
Technology Operation name: Template N
Morph between two 5X MC faces3 ~ \ l)
[ boundary curves v] P FACES: v =
CoordS
D Coordsys Output format: Interpolation
0 Geometry
Tool Max. angle step: 3 l
__-LI Levels |
6 Tool path parameters
@ Link Tool axis direction: Angle range
U Default Lead-In/Out
TR | [eseane -
|ﬂ quge check
§ Clearance data
J Roughing and More Curve tilt type: Tilt curve
I Motion control a .
i contours -
=k Misc. parameters [(‘Josestpnnt 'J @

< | m | » Advanced \
Angles

Fixed tilt angle: 0

[ save | [ssveacaalate |w [ smiate | [ Gcode | savemcopy || Bxt |

%} Click Save & Calculate.

%} Click Simulate once the tool path is calculated.

&; Simulation |@7§Z|
Rest Material | SolidVerfy | RapidVerfy
% Click the play icon. Machine Simulation | SoiidVerfy for 3D
HstCAD | 30 | 2
[7] Show data [7] Show tool
[] Hidden lines

Show tool frequency: |

[ Stoponnex | | Cear | [ Coors |
Simulation speed

I 0

I N LY

/
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The simulated tool path looks much smoother now:

% Go to the feature manager design tree and hide the created surface by clicking

&

% Click Machine Simulation.

%} Click the play icon [»

e}
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& Simulation "

Rest Matenal | SolidVerfy | RapidVerfy |

) Machine Simuiation | SolidVerify for 3D |
HstCAD | 30 | 2 |
[7] Show data [] Show tool
[ Hidden lines

Show tool frequency: |1

[Sioponnex | [ Clear | | Colos |
Simulation speed

| 0

Y




The machine simulation is much smoother now as the tool negotiates the blade
surfaces & the fillet below smoothly. This type of tool tilting is very useful when ne-
gotiating surfaces with fillets or surfaces with varying curvatures which cause the
normal's of the surface to change drastically.

File View Machine Control Settings Help

©. s=0.[@0. XN
2, L o, w2 [y

Y’ o

Sap 201 mm

Progress ax

Observe that the final 5-6 passes are gouging the part as seen below in the machine
simulation. We -
need to fix this.

The gouge is a
result of an angle
change within a
very short travel
of the tool which
is causing the
tool to
“touch”the part
thereby causing
this gouge.




In order to fix this gouge we will now open a new parameter box and study the ef-
fect of the same.

This parameter can be found in the tool axis control tab and more than often kept
as default. However this parameter can have a great degree of effect in smoothing
tilt motions and thereby avoiding gouges in this case.

This parameter is called “Side Tilt Fanning Distance”.

g‘j Simulation

2D | RestMaterial | SolidVerify |
RapidVerify } SolidVerify for 30 I
MachineSimuIatiun]HoleAD] D |

% Click the exit button to return to Operation Manager

W

. L.{i# Default Lead-InfOut o
00 axis control Tool axis direction:

--[{7 couge check

% In the tool axis control tab & U8 Georance dota Tiled through curve -
i i ----- &) Roughing and More
curve tilt type sub tab click on 1€ voton conrol
Advanced. +dF Misc. parameters Curve tilt type:
[Closest paint hd

Advanced Options for Tilting Relative to Cutting Direction

% In the Side tilt fanning Distance Side tit fanning distance:
change the value from /
2 to 25 & click OK.

o ] [ conee

Click Save & Calculate button and after the calculation is completed click on
Simulate button & select Machine Simulation (if the previous simulation was
set to HostCAD). Click play and observe that there are no gouges now.

I What the “Side Tilt Fanning distance” does is to evenly distribute the changes in
the tilt angles over a larger distance (25mm in our case) thereby smoothing the
tilt. Thus gouges are now avoided and we get a much better tilting motion.
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%’) Click the exit icon to return to the Operations Manager.

- #; Simulation ‘M|

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

HstCAD | 30 | 20
[7] Show data [ Show tool
[ Hidden lines

Show tool frequency: |1
| Stop onnext | | Ciear | | Colors |
Simulation speed

I g

[ u | A |

/|

%‘) Click Exit to exit the Operations Manager.

& vy ones T =0l %
Technology Operation name: Template ol
[ Morph bet;uzinv = v] 5X_MC_faces3 v (= \V
.. CoordSys . -
> oy Output format: Interpolation
...8] ool 5 Axis Max. angle step: 3
- ‘i Levels
. Tool path parameters
g Link Tool axis direction: Angle range
@ Default Lead-In/Out
."i" Tool axis control I“tﬂd through curve '] L] Limits
:?: Clearance data
’ Roughing and More Curve tilt type: Tit curve
5] Mot trol
et | [Comstpm -] conours " e
< | m ] » Advanced I
Angles
Fixed tilt angle:
| Save | | SaveacCaluate | | Smuate | |  GCode | | Save &Copy |i Exit |
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Parallel to Curve

The Parallel to Multiple Curves feature creates toolpath segments parallel to a lead-
ing curve. The neighbouring toolpath segments are parallel to each other. An im-
portant point here is that the cuts are not simply copied next to each other; every
new cut is an offset of the previous cut. When selecting the curve geometry, select
the curves directly from the part. When using a single drive surface, you can only
select one curve from which to create a parallel toolpath. When using multiple
drive surfaces, you can then select multiple curves to use. Each curve is only used
for the drive surface nearest to that curve.

This type of strategy is very useful in machining impeller blades as it provides uni-
form spacing of cuts.

& solidcAM || File Edit View

Add Probe...

1 1 ¢ @ iMachining - @ 3D )
nght Clle > copy the tOOI path. P Add Milling Operation >
Probe | @@ 2.5D - @ Eng
B Add Machine Control...
(@) Recognition - &8 3D
Assembly | Layout [ Sketch [ Eval Add Operation from Template...
@\Engm\ & | Add Operations from Process Template...
& CAM Part (MPELLER 3)
B machine (DMUG_MEW) Add Machining Process
@ Coordsys Manager
(@ Stock (stock)
@ Taroet (aroet) Create Template...
Edit...
601 GCode »
[F# Calculate

Calculate in parallel...
Calculate & GCode

Tool Sheet
FSEEY 4
Synchronize »
Tool path >
Simulate
GCode Simulators >
Transform
Split
File...
Info
Operation Group »
Documentation (DPP) 3
@ Machine Setup »
nge Submachine to
Change Tool...

Change Tool Data

Rename
r Cut
H

Copy
-
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% Right click > Paste the tool path, et e ct ves i priTre—

¢ @ iMachining » & 3D Dril ;
| Add Machine Control...
Probe | @ 2.5D - & Engravi
@) Recognition - &% 3D Milli Add Operation from Template...
Assembly | Layout | Sketch | Evalua Add Operations from Process Template...
@li .. & | Add Machining Process

=& CAMPart (IMPELLER-3)

Machine (DMUSO_NEW)

@ CoordSys Manager Create Template...
@ stock (stock)
flp Target (iarget) Edit...
G Settings
% Tool G0 GCode
=] Machining Process -
() Geometries i Calculate
Fixtu -
= EIQB C;::ehms Calculate in parallel...
o dhste Calculate 8 GCode

- @ MAC 1 (1-Postion)
- [] ff 5¢_MC_faces
m-* Y S MC_faces_L Tool Sheet
-] U 5% _MC_faces 2
L] G 56_MC_faces2

0 o I Synchronize
Tool path

& Simulate
GCode Simulators

Transform
Split
File...

Info

Operation Group

Documentation (DPP)
@ Machine Setup

Change Submachine to
Change Tool...
Change Tool Data

Rename
Cut

Copy
Paste

v

%} Right click > Edit the pasted tool path.

& solidcam IFJ'Ie Edit View In -
Add Probe...

Add Milling Operation
Add Machine Control...

pt & iMachining - & 3DD
Probe & 2.5D - @5 Engra
@]} Recognition - &2 3D Mi

Add Operation from Template...

SlElEes 0000 Add Operations fyom Process Template...
=& CAM-Part (IMPELLER-3)
HE Machine mMUsO_NEW) Add Machinigff Process
oordSys Manager o
- tock (stocd)
@ Teroet (target) e
i S Settings
L % Tool Edit...
Machinng Process
(5 Geometries GCode
B Factres
=] @2 Operations Calculate
&g Seup =
% @ MAC 1 (- Position) Calculate in parallel...

Calculate & GCode
Tool Sheet

Synchronize

Tool path

& Simulate
GCode Simulators

Transform
Split

File...

Info

Operation Group

Documentation (DPP)
@ Machine Setup

Change Submachine to

Change Tool...

Change Tool Data

Rename

Cut

Copy

-
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Select Parallel to curves in the Technology section. We will now study another

strategy which is

* Parallel to curves ‘ = X
popUIar When Technology Operation name: Template o
machining these Paralel o curves @ ¥ g s G
types of parts. @ Coordsys — N
Q eome ea )
] Tool \ Drive surface W=
_,L‘ Levels I?l Il faces3 - E] [Hﬂ,stzxta\da\datemctmfaceedges V]
gTual path parameters = =
Default Lead-In/Out
I("'Tt:bctl.a)cls|:r:|mrt:bl Number 1
.. [ﬁ Gouge check
& Cearance data %e e
.. J Roughing and More Igl I - E]
B
V— | | tozoft, 0
[ save | [saveacaadate |w [  smuate | [ GCode save&Copy || Exit |
%} Click Geometry.
%’) Click the new icon in the Edge curve section.
% Select the curves as shown in the image.
e R W ) w1 ve - T g

=9 IMPELLER-3
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& Click =)

%} Click «

%} Click Tool and select the same tool that has been defined already.

%} Click Tool path parameters.

—
& Parallel to curves
e—

= %

@

B4 Advanced

)

Technology Operation name: Template
[ Parallel to curves V] - u =
& Coordsys Surface quality Sorting ]
Q Geometry
Tool / Sorting Tool contact point
4 e R e
= Jroo pat paranetes "
% Link \- Front shift:
=] x
o Defauit Lead-In/Out Direction of machining: Side shift:
§~ Tool axis control
Gi check
m T-P:l'lge = Cut order: [Standard '}
195 Clearance data
! Roughing and More Machine by: [Lanes ,]
I(__)l Motion control
dF Misc. parameters Enforce dosed contours
4| m | »
. [ Flip step over

save&Copy || Ext |

%} Click the Sorting sub-tab.

%} Select One way as the Cutting method.

<) Click Link.
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%} Select Use Lead-In in the First entry section.

h Parallel to curves

Technology

[ Parallel to curves V]

@ CoordSys

Q Geometry
Tool
Levels
o g Tool path parameters

- ETE] Default Lead-In/Out

--'rf" Tool axis control
- m Gouge check

..\ Clearance data

_—— S
—
Operation name: Template N
- 3
Approad'l]Retractl Links |
First entry
[From dearance area '] [Use Lead-In '] E]

[ start from home position

% Click

The Lead-In window opens.

%} Deselect the Use default
Lead-In check box.
%} Make the changes as

shown in the image.

%} Click OK.

= ! Roughing and More e
151 Motion control |Back to dearance area v]  [useLead-out =] [ie)
ok Misc. parameters
< | m b [ Return to home position /
Home position
0 0 250
[ save | [saveacakuate |w | sSmuate | [ GCode Save&Copy || Bt |
%} Select Use Lead-Out in the Last exit section.
| Lead-In - |L
/i [TTuse default Lead-In
Lead parameters
Type: [Tangenﬁal arc 'J
[“1Fip \
' Tool axis orientation: [Fixed 71 M’
Max. angle change: 4+
Use the
) width Length
20 20
b @ Arc sweep Arc diameter/ Tool
diameter %:
30 100 \
Height: 1 [ ] [
“~ Cancel |
Feed rate % 100
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& Click -

Technology Operation name: Template O
Y @
@ Coordsys Appruam/Rewactl Links |
Geometry
i Tool First entry
: ‘é ‘II‘_Z‘:I;H’ [me dearance area V] [er Lead-In v] E]
Link [ start from home position
U Default Lead-In/Out
“§ Tool axis control
w il?:.lge check
1?; Cl'earanca data e /
J Roughing and More
IS1 Motion control [Back to dearance area v]  [useLead-out -]
dF Misc. parameters
< m » ["]Return to home position
Home position
0 0 250
v il e Y —
Lead-Out —— |A|
[ ] Use default Lead-Out
% Use the same parame- | Leadparameters
Type: [Tengentid arc - ]
ters for Lead— Out also. ™ \

! Tool axis orientation: [Fined

l Max. angle change:
Use the
() width
20

@) Arc sweep

S0

Height:

Feed rate %
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Length:
20

Arc diameter/ Tool
diameter %:

100
\
1 \
100




% Click the Links sub-tab.

& Parallel to curves i = = ‘
Technology Operation name: Template .
[ Parallel to curves V] - = =5 \I‘)
@ CoordSys ApproachRetract  Links b
- Q Geometry
..[8] Tool Gaps along cut
b Levels ] [Direct v|  [Don'tuseLeadinjout +|
5 Tool path parameters Small gaps:
Link e [Ck:arm area v] [Don'tuse Lead-In/Out v]
L
o i Defoult Lead-in/Out @ Small gap size in % of tool diameter: 20 7 as value: 0
o | Tool axis control
m Gouge check
- .?, Clearance data L et
’ Roughing and More -
I(—_)l Motion control Small moves: [Dl'ect '] [Don‘tme Lead-In/Out v]
4 Misc. parameters Large moves: [deam area '] Use Lead-In/Out - ] @\
< | (1] »
@ Small move as size in % of step over: 110 ©) as value: 0
Links between passes
Small moves: Direct - Don't use Lead-In/Out v
Large moves: Clearance area v Don't use Lead-In/Out v
Small move as value: 10
[ save | [saveacacuate | | Smuate | [ Geode | [ savescopy || mExit |
S —
%’) Select Use Lead-In/Out in Large moves.
) Click ]
% Make Lead-In / Lead-Out ————— — | % ]
Use default Lead-In/Lead-Out
t h e ead-In Lead-Out
changes as P
shown in the Type: [Tangential arc ) Type: Tangential arc -
image. Elre ‘ ;’ Fip
Tool axis orientation: [Fixed v] Tool axis orientation: | Fixed v
% CI ick OK_ Max, angle change: 4 ‘ lax. angle change <
Use the Use the
) Width Length: Width Length
0 20 ‘ 0 20
@ Arc sweep Arc diameter/ (@ Arc sweep
Tool diameter %:
390 100 S0 100
Height: 1 \ Height: 1
Feed rate % 100 Feedrate % 100
[ o [ cancel |
—
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%} Click Save & Calculate.

- 52
h Parallel to curves 1\ = J
—

Technology Operation name: Template .
[ Parallel to curves V] - = = \l)
@ Coordsys Approach/Retract  Links ]
Q Geometry
Tool Gaps along cut
b Levels [Drect v [Dontuseleadinfout |
Small gaps:
g Tool path parameters
% s [(‘Jearance area - ] [Don 't use Lead-In/Out - ]
] ’ ) )
. s} Defouit Lead-In/Out @ Small gap size in % of tool diameter: 20 () as value: 0
- § Tool axis control
m Gouge check
e ? Clearance data Links between slices
J Roughing and More Small - -
1] Motion control S moves: [D'eCt '] [Dm t use Lead-In/Out "]
- o Misc. parameters Large moves: [Clearance area '} [Use Lead-In/Out "] E]
< | m Ly
@ Small move as size in % of step over: 110 () as value: 0
Links between passes
Small moves: Direct Don't use Lead-In/Out
Large moves: Clearance area Don't use Lead-In/Out
Small move as value: 10
[ save | [ saveacauate |w smiate | [ Grode save&Copy || Exit |

/
%} Click Simulate once the tool path is calculated.
The simulated tool path looks like this. The parallel to curve strategy gives a uniform

spacing between passes on the entire set of surfaces unlike the morph between
curves which cause passes to converge thereby creating a rubbing action.




% Click the play icon P>
You can see that the tool is performing one way cutting. This is a very effective
strategy for cutting impeller blades as explained in the previous page.

%} Select the exit icon to return to the Operations Manager.
- é: Simulation " |u|

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

HetCAD | 30 | 20 |
[] Show data [ Show tool
[] Hidden lines

Show tool frequency: |1

(Soponnet] (Gox) (Can)

I 0

b e A

%’) Click Exit to close Operations Manager.

—
k Parallel to curves !\ L= % ‘
Technology Operation name: Template .
[ Parallel to curves V] - EH = \l)
~ @ Coordsys Approach/Retract  Links |
Q Geometry
Tool Gaps along cut
L Levels [Direct v]  [Don'tuseleadnjout  ~|
- 5 Tool path parameters Smal gape:
| % Large gaps: [Clearanee area "] [Don‘tuse Lead-In/Out ']
"7 3 _ -
o e Defoult Lead-In/Out @ Small gap size in % of tool diameter: 20 () as value: 0
[] Tool axis control
Eﬂ Gouge check
§§ Clearance data Link= hehaeen Sices
- ! Roughing and More - =
. |(:)| Motion control Small moves: [D'ed '] [Don 't use Lead-In/Out ']
<P Misc. parameters Large moves: [dearance area v] [Use Lead-InfOut 'v] E]
< | m | »
@ Small move as size in % of step over: 110 ©) as value: 0
Links between passes
Small moves: Direct Don't use Lead-In/Out
Large moves: Clearance area Don't use Lead-In/Out
Small move as value: 10 \
| save | [savescacdate [w |  smuate | [ cCode [ saveacopy || BExit |

o — S—

61




Morph Between 2 Surfaces

The Morph Between Two Surfaces feature creates a morph toolpath on the drive
surface. The drive surface is enclosed by two check surfaces. Morph means that the
generated toolpath is approximated between the check surfaces and evenly spread
over the drive surface. This is great for impeller machining with twisted turbine
blades. The main advantage is the possibility to compensate the tool to the drive
surface and check surface in the left and right corner of the work piece. All you
need is the tool radius which is the distance (Margin) between the tool center and
the surfaces.

We would also be discussing couple of side tilt definations while using the above
strategy.
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& SolidcAM | File Edt View lns%
TT & iMachining - @ 3D Drill

Probe @ 2.5D - @p Engravi
(@) Recognition - &8 3D Milli

Assembly [ Tayout Skeich | Evaluate
AT EY

- &8 CAM Part (IMPELLER.T)
. Machine (DMUS0_NEW)
@ coordsys Manager
i Stock (stock)
(B Target (target)
; Settings
] Tool
JEE] Machining Process
- Geomelries
B Fixtures
=-0 B Operatans
F@ Setup
£ @ MAC 1(1-Position)
a0 A s MC_faces
G-% §ff 5X_MC_faces_1
-0 Y 5x_MC_faces 2
00 g 5 e _faces2
-0 4 SX_MC_faces3

o
Add Probe...

Add Milling Operation
Add Machine Control...

Add Operation from Template...

Add Operations 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
Documentation (DPP)

Machine Setup

Change Submachine to
Change Teol...
Change Tool Data

Rename

Cut

Copy
4

%’) Right click the tool path > Add Milling Operation > Multi Axis Milling.

| - 2.4 .l & 8-

= ' e

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...
3D iMachining...

HSR...
HSS...
HSM...

Multi Axis Milling...

SWARF Machining...

Multi-Axis Drilling...

Convert H55-HSM To Multi Axis Milling...

63



% Select Morph between two adjacent surfaces in the Technology section.

—
}_- Morph between two adjacent r = X

Technology Operation name: Template .
Morph between two 1 )
adjacent surfaces e M u -

@ CoordSys

T

Geometry Area
Type:
Tool Drive surface Lo
_£ Levels 2 Full, avoid cuts at exact edges -
g Tool path parameters | “ | M E]
B ik
Default Lead-In/Out,
r?x Tool axis control Start edge surfaces 1
w Gouge check /
& Clearance data | “*‘ |‘ T E]
g Roughing and More Show
|‘:)| Motion control

- Misc. parameters End edge surfaces

. []  Extend/Trim
: ' £l E * ]
o |
Drive surface offset: 0 [] 20 Boundary

[ Save l Save &Cah:ulate Simulate ] [ GCode

% Click Geometry.
% Select the new icon under Drive surface.

% Select the faces as shown in the image:

7 = e ) - w
=Q IMPELLER: 7 \\

Select the highlighted faces
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% Click

%‘) Select the new icon under Start edge surfaces section.

* Morph between two adjacent d

Operation name: Template .
- B® &3
@ CoordSys
AT — "o
] Tool Drive surface
Levels Full, avoid cuts at exact edges -
i P =
B e
.53 Default Lead-In/Out
“§" Tool axis control Start edge surfaces Number of cuts 1
% Gouge check
& Clearance data @ v E]
’ Roughing and More
. I(__)| Motion control
dp Misc, parameters End edge surfaces
e : - [

g
£
g
7

Ol O O DO

1N

I !géi‘

4
H
®
§
H

[ save | [saveacaiate |w [ smuate | [ GCode |

%‘) Select the highlighted face.

==

]

+Q IMPELLER-3 (Def...

% Click « fSelectthehighIighted I
ace

" |wve -




%} Select the new icon under End edge surfaces.

* Morph between two adjacent Q

Operation name: Template .
- BE &3
@ CoordSys
seanery =
8] Tool Drive surface [ ’ ]
b Levels - Full, avoid cuts at exact edges -
s Tool path parameters @
2 L
Default Lead-In/Out
“§™ Tool axis contrl Start edge surfaces Mumber of ks 1
. w Gouge check .
? Clearance data @
. J Roughing and More
|‘:,| Motion control
dF Misc, parameters End edge surfaces :
—| T o
G e
ot
[] Round comers
[ save | [savescacuate |w [ smuate | [  GCode | Save & Copy
— —_
% Select the highlighted face.
N TN D W LW v e 2 o)

+@ IMPELLER-3 (Def...

Select the
highlighted face

%’) Click +
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%} Select the Type as Full, start and end at exact surface edges in the Area sec-

tion.

) Click Margins.

%} Select Add tool radius to margins check box.

<) Click OK.

#_- Morph between two adjacent surfaces

Technology

Morph between two

- v
adjacent surfaces

@ CoordSys

S

Tool

jl Levels

g Tool path parameters
Link
Default Lead-In/Out

r"' Tool axis control

|ﬂ Gouge check

g Roughing and More
-IS] Motion control
. & Misc, parameters

m | »

Operation name:
Geometry

Drive surface
2] [E] o
Start edge surfaces
(2] [B) e
End edge surfaces
[Z] [] faces7

Drive surface offset:

E

= %]
Template -
- @@ 3
Area
Type:
[ﬁ.ﬂ,startandmdatexactsufaceedges v]
* o]

[]  Extend/Trim
Angle range

0 [] 2D Boundary

[J] Round corners

Margins | X
Start margin: 0
End margin: 0

Advanced parameter for margins
Additional margin to overcome

surface edge inaccurades: 0.03
Add tool radius to margins
Cancel

%} Click Tool and select the same tool that has already been defined.
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% Click Levels and enter the parameters as shown in the image.

& Morph between two adjacent surfaces = P ‘

Technology Operation name: Template .
M betw e ]

(e o) e - as 3
D CooniSys Clearance area Levels

0 Geometry

1 7o e ok 125 Revactdsne |
—
STOOI path parameters Ao pont \
£ o port. (o] 2

. i Default Lead-InjOut X= 0
- ri' Tool axis control
m Gouge check = 0

- J Roughing and More

..[5] Motion control \
& Misc, parameters

i

Angle step for rapid moves: 5

["|Rapid retract
[
smiste | [ Gode | | savescopy || Exit |
% CI ick Link & Morph between two adjacent surfaces - = X
Technology Operation name: Template N
(e o] . Ge &y
. . - @ CoordSys .
Click Links - Geometry somronchRewact Lk [
b b Tool Gaps along cut
sub-tab. b Levels S [Direct v|  [pontuseLeadinjout  ~]
5 Tool path parameters 900
5 L Li_n|k e [Clearance area '] [Don'tuse Lead-InfOut ']
- ’
o Jif Default Lead-in/Out @ Small gap size in % of tool diameter: 20 ) as value: 0
§ Tool axis control
. |ﬂ Gouge check
J C'-Ilearance data P
- Roughing and More - -
. I(—_)I Motion control Small moves: [D'CCt "] [Dnntuse Lead-In/Out v]
dF Misc. parameters Large moves: [dearance area 'J [Dnn'tuse Lead-In/Out 'J
« | m | »
@ Small move as size in % of step over; 800 ) as value: 0
Links between passes
Small moves: Direct Don't use Lead-In/Out
Large moves: Clearance area Don't use Lead-In/Out
Small move as value: 10
[ save | [saveacaadate |[w [  smuate | [ Geode | [ savescopy || Eat |

%} Enter a value of 800 in Small move as size in % of step over.
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%} Click Gouge check.

k Morph between two adjacent surfaces

=

W
& -

Technology Operation name: Template
[ Morph bet“;:eg;"s“ v] SX_MS_facesS . (=]
@ Coordsys Gouge 1| Gouge 2| Gouge 3| Gouge 4|
Q Geometry
8] Tool Enable/Disable
‘i‘ Levels Tool Geomei-ry
s Tool path parameters [ Holder f Drive surfaces
- P Link [ Arbor [¥] Check surfaces
Default Lead-In/Out
“§™ Tool axis control Tool shaft [C]use sTL file
S | Creckarfces 1
. ? Clearance data Tool tip
J Roughing and More EI v [Z]
1% Motion control
...dp Misc, parameters Strategy
< | m » [ﬁt'ngindawaywiﬁmax. — v]
Amaideﬁltande '] Stock to leave: 0
[ Advanced ] [D SNOOM] Tolerance: 0.01
[ save | [savescacuate | | smuate | [  Gcode [ savescopy |[ Exit |

%‘) Make the changes as shown in the image.
%‘) Click new icon under Check surfaces 1.

% Select the highlighted faces.

=9 IMPELLER-3 (Def...

TR N w W vv L

Select the highlighted
faces
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% Click ¥

%’) Click Misc. parameters.

* Morph between two adjacent sﬂﬁces ™~ d'
Technology Operation name: Template -
Maa";hc::tt‘;m“ = 5X_MS_faces5 - (= = \1‘)
@& CoordSys
Q Geometry Message
Tool -
__£ Levels L
g Tool path parameters
Link
Default Lead-In/Out
.('\. Tool axis control Extra parameters
: Jo
& Clearance data
J Roughing and More
1] Motion control [] smooth surface normals
o ) .
< m | » It ‘4‘.‘-. b'-.,:.l . g
7
[¥] Tool Center based Calculation
-
[ save | [saveacacuate |w [  smuate | [ GCode | Save & Copy
s S—
%’) Select the Tool Center based Calculation check box.
& Morph between two adjacent st ﬁces ™. =|0] X
. Technology Operation name: Template .
) Click Save & Calculate. e s - ww G
@ CoordSys
Geometry Message
Tool A
r\k Levels il
8 S Tool path parameters
ﬁ Link.
Default Lead-In/Out;
r'\. Tool axis control Extra parameters
h Joe
F: Clearance data
J Roughing and More
1] Motion control [] smooth surface normals
3
- 0
< m | »

[¥] Tool Center based Calculation

[ save | [seveacaaiate ¥ |

Simulate

sove o

% Click Simulate once the tool path is calculated.
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The simulated tool path looks like this again a bad toolpath , we need to fix this.

You can see that apart from the area to be machined, some other areas are also
getting machined.

%} Select the exit icon to return to Operations Manager.

&; Simulation | ? DX

2D | RestMaterial | SolidVerfy
RapidVerfy |  SolidVerfyfor 3D
Machine Simulation ~ Host CAD | 3D
[7] Show data [] Show tool
[T Hidden lines

Show tool frequency: | 1

[Stop onnext | [ Cear | | Colors |
Simulation speed

I 0

(= u ] A
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We can fix this issue by going back to Geometry.

%} Click Geometry.

k Morph between two adjacent surfaces

| =

Technology

[

Morph between two
adjacent surfaces

)

_{'I Levels

g Tool path paramete
Link

Default Lead-In/Out

rs

Operation name:
5%X_MS_facesS

Geometry

Advanced Options of Surface Paths Pattern

X.
[ X

Generate tool path front side
, First surface tool path tangent angle:

0

Second surface tool path tangent angle: 0

-] o

l

| cancel

rf' Tool axis control Start edge surfaces
. Eﬂ Gouge check =l .
? Clearance data ‘£| || facess @
5 Roughing and More
I(__)l Motion control
. gp Misc, parameters End edge surfaces
| i I [zl ll faces7 - E
| show |
Drive surface offset: 0
Advanced
| save | |saveacaalste |w | Smuate | [ GCode

%} Click Advanced.

%} Select the Generate tool path front side.

%} Click OK.
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O Extend/Trim |

[ Anglerange

[|:| 2D Boundary J

[] Round corners

save&Copy || Exit |




|
|
|
0
E

& Morph between two boundary curves

% Click Save & Calcu- . F— — )
late.

() e . as &
@ CoordSys
S ceoner o= " e
Tool Drive surface l ]
-*' Levels . Full, start and end at exact surface edges v
s Tool path parameters faces3 E]
&
Default Lead-In/Out
"I"' Tool axis control Start edge curve Mumber of cuts e
|ﬂ Gouge check .
v Clearance data contours E]
’ Roughing and Mare
11 Moton conto
b Misc, parameters End edge curve
< , conors v ()
s
ovessiatns 9
[ save | [savescalalate |w Smiate | [ Gode |

% Click Simulate once the tool path is calculated.

The simulated tool path looks like this:
ARANG T o @R-H- &

A lot of unwanted areas can still
be seen in the tool path.
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% Click the exit icon to return to the Operations Manager.

- &; Simulation |u|

Rest Material | SolidVerfy | RapidVerfy |
Machine Simulation | SolidVerify for 3D |
HetCAD | 30 | 20 |

[] Show data [~] Show tool

[] Hidden lines

Show tool frequency: |1

| Stop onnext | | Glear | | Colors |

Simulation speed

| 0

o e A

%} Click Margins.

*_- Morph between two adjacent surfaces \ = X ‘ l
) Margins ‘ B ‘
Technology Operation name: Template
M betw tw e
ajjghcent merefgce: v LS focess T "= e / e
@ CoordSys End margin: 0.5
> Geometry Area —
o Geame! Type:
. - Tool Drive surface Advanced parameter for margins
A Levels ‘7‘ “ facesS - B Gl stavk, and end ajq Additional margin to overcome 0.03
g Tool path parameters —) = surface edge inaccuracies: .
B Link (7] Add tool radkus to margs
: Default Lead-In/Out, Facis D mewows
Ll
g Tool axis control Start edge surfaces M '
) (=) oK Cancel
IF faouoe check ‘ Vi ‘.‘ facess - @ \—6 an
k ’.ij Clearance data —) =
g Roughing and More m \
. |(__)| Motion control
. dp Misc, parameters End edge surfaces
| =
Ll —T— 2] B o7 [ O exendm |
[ save | [savescaciate @ [  smuiate | [ Goode | Save &Copy

s m——

%} Enter a value of 0.5 in the start and end margin fields.

%} Click OK.

%} Click Save & Calculate.

% Click Simulate once the tool path is calculated.
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The simulated tool path looks like this:

RN Oy e

The tool path still has some problems which we must fix.

%} Click the exit icon to return to the Operations Manager.

I é; Simulation |u| 1

2D | RestMaterial | SolidVerfy
RapidVerfy |  SolidVerfy for 3D
Machine Simulation  Host CAD | 3D
[ Show data [ Show tool
[ Hidden lines

Show tool frequency: |1

| Stoponnext | | Cear | | Colors |
Simulation speed

| 0

(= = M | A

/

This problem is the result of a wrong tool axis control & we need to change the type
of tool axis control to fix this issue.
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%} Click Tool axis control.

#; Morph between two adjacent surfaces = P |
Technology Operation name: Template .
Morph between two 5X MS faces5 ~ \l)
[ adjacent surfaces v] —faces M (=
= CoordS:
D Coordsys Output format: Interpolation
Q Geometry

oo Max. angle step: 3
jl Levels

g Tool path parameters
% Link Tool axis direction: Angle range

' 'ﬁ% Default Lead-In/Out
BRI ool i contol [Tited through curve -]

3 m Gouge check
L. g Clearance data

- ! Roughing and More Curve tilt type: Tilt curve

- I(:)l Motion control ) (=
...dp Misc. parameters [Ande from curve 'J |ﬁ‘ |‘ v E]
Advanced

4 | m |

Angles .
Fixed tit angle: 0

[ save | [saveacaadate |[w | smuste | [ cCode ] saveacopy || Exit |

% Select Tilted through curve as the Tool axis direction.

% Select the feature manager design tree. s REE® s

H Assembly | Layout | Sketch | Evaluate | SolidC
% Select Tilt Curve—Morph 2 Srf. T ——

=L (f) DesignModel<1> (Default<Display S =

. . -{&l Sensors
% Click ® to unhide the surface. thE Acmorations
% Front Plane T
% Top Plane
%2 Right Plane
1. Origin
=% (f) Impeller_Part<1> (Default<<Defau
[H{&] Mates in DesignModel
{&] Sensors
Annotations
[={s8 Surface Bodies(13)
<> Surface-Extend1
<> Surface-Loft3
~<> Surface-Loft4
<> Surface-Offset2
ilt Curve - Morph 2 Srif
" <> surface-Offset3
<> Tilt Curve - Morph 2 Crv
<> Surface-Offset4
<> Ruled Surface3
<> Ruled Surface4
~<> Ruled Surface5
<>> Surface-Offset7[1]
<> Surface-Offset7[2]
+{@l Solid Bodies(1)
4= Material <not specified>
% Front Plane
% Top Plane
<2 Right Plane
-} Origin

m

< | m »
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%} Select Closest point as the Curve tilt type.

%‘) Click the new icon under Tilt curve.

h Morph between two adjacent surfaces

- x|

%‘) Select the highlighted curve.

Select

highlighted curve

the
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Technology Operation name: .
[ wbe:waief:ct:so v] 5X_MS_faces5 v = \l)
@ CoordsSys .
Q> ceomety Output format:
R ;
_iv' Levels
g Tool path parameters
- Link Tool axis direction:
g Default Lead-In/Out
-‘.* [rited through arve -]
|ﬂ Gouge check
. ?' Clearance data
.. ’ Roughing and More Curve tilt type:
I(__,l Motion control v @
&k Misc. parameters [dosstmt '] =
4| LU * Advanced \
Angles
Fixed titangle: 0
[ save | [saveacaalate |w | smuate | | ] [ savescopy || Ext |
- - —




& Click =)
% Click

) Click Save & Calculate.

The following error displays:

& SolidCAM

?

X4

. -

(Q) Selected avoid tilt direction type is not allowed for current tilt strateqy.

This is because the tilted through curve strategy does not allow gouge check using
the tilt tool as the tilt is being generated by the curve and cannot be changed by the

gouge check strategy.

% To fix this issue, click Gouge check.

%} Deselect the Enable/Disable check box on the Gouge 1 (Which is using the Tilt-

ing tool with max angle).

b,- Morph between two adjacent surfaces = =
Technology Operation name: Template .
Morph between two 5X MS faces5 “u 1 2
[ adjacent surfaces v] - H = \"
el
& CoordSys Gouge 1 [ffouge Zl Gouge EI Gouge -ll
Q Geometry )
8] Tool || #Rable Disable
—i L Tool Geometry
evels )
Tool path parameters Holder Drive surfaces
'nk Arbor Check surfaces
Default Lead-In/Out
'rf" Tool axis control Tool shaft Use STL file
% Check surfaces 1
i Clearance data T~y Ty 2 B -
g Roughing and More ‘J| ‘| facess
I(__)| Motion control Sho
gk Misc, parameters Strategy
« m )
Tilting tool away with max. angle:
0
0.01
[ save | [savescacuste |w [  smuate | [ GCode save &Copy || Bt |
-
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Technology Operation name: Template

i or] etween two adjacent surfaces T = ﬁ
% Click Save & Calculate, ~*menvosdere

.
S et e SX_Ms_facesS - (== \l)
g erds;s Gouge ll Gouge 2| Gouge 3| Gouge 4|

Geometry
. . [ |Enable Disable
Click Simulate once the == {1, Too Geometry
| g [[] Holder [l prive surfaces
H Tool path parameters . .
tool path is calculated. N = N
Default Lead-In/Out
r'\ Tool axis control [¥] Tool shaft [Juse s file
] Gouge chedk Pvedee Check surfaces 1
&g Clearance data - [
B Roushing andvere [oess -]
1] Motion control Show
o Misc. parameters ey
R F——
- ‘Tllhng tool away with max. angle: v
Stock to leave: [0 |
Tolerance: ‘ 0.01 ‘

Save Save & Calailate | Simulate GCode | Save &Copy
-

The simulated tool path looks like this:

l ‘\\lm

You can see that the tool path is much better with this strategy now. Let us now run
the machine simulation.
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%} Click Machine Simulation. & Simulation 2] X |

2D | RestMaterial | SolidVerfy
RapidVerfy |  SolidVerfy for 3D

%’) Click the play icon  to run the simulation. Mgechine Simuiation  Host CAD | 3D |
A [ Show data [7] Show tool
["] Hidden lines

Show tool frequency: |1

[ Stop onnext | | Gear | | Colors |
Simulation speed

| 0

e M P A

The machine simulation looks like this:

} b mm 1

rogress ax

End of tutorial
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