Mastercam 2017

Chapter 35

A. Create Rectangle.
Step 1.

New

3

Step 2. On the Wireframe tab | WIREFRAME
Step 3. In the Rectangle function panel:
under Dimensions, Fig. 1
Width 4
Height 3 and press ENTER

Press spacebar to activate Fast Point

Key-in .5, 0 [50

Click OK @ .

Step 4. iht click the graphics window and click Fit

(Alt-F1).

Step 5. Use F9 to toggle Origin/Axis display
on and off to confirm Origin, Fig. 2.

B. Save As “BELT BUCKLE”

Step 1. Click Save As | kz{ | (Ctr1-Shift-S) on
the Quick Access Toolbar QAT.

Step 2. Key-in BELT BUCKLE for the file-
name and press ENTER.
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Belt Buckle

If necessary start a new Mastercam file, click

(Ctrl-N) on the Quick Access Toolbar QAT.

and press ENTER twice

[ ]

click Rectangle |p. ;...

Rectangle

©)

Basic

3 x

@e®

Foints

1|2

Dimensions

widsh: -1.['EIEIEI~
Height: 3.0000 &
Settings

[] &ncher to center
[ create surface

Fig. 1

Fig. 2
Origin '8
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C. Create Ellipse. KIetise T
Step 1. On the Wireframe tab = WIREFRAME | click Ellipse |~ Ellipse | on
] = 4
Rectangle | .| drop down. S N (] ol
‘ " ﬁ; 1.25‘ -12] ﬁl
Step 2. In the Elhpsi:;halog box set: |
width [ 1,975 Fig. 3 Tderace e
@
Height 1.25 and press ENTER | S| 2]
. Fig. 3
Press spacebar to activate Fast Point|
Key-in 2.5, 1.5 [2515 and press ENTER
Click OK |8
D. Offset Ellipse.
Step 1.  On the Wireframe tab | WIREFRAME ' ¢Jick
I~
Offset Offset |-
Step 2. In Offset dialog box:
under Mode, Fig. 5 Fig. 4
select Copy *
. =
Distance g ) 09 oifsec
Click ellipse, then click inside, Fig. 6 o=
The purple offset should be inside of the red original. o
If it is not, click Reverse button B s , Fig. 5. . E”;:‘
o  Jain
Click OK t&” " JS |m
Step 3. Right click the graphics window and click Clear Colors E"E b [ &j' B
“n
] - Preview
Step 4. Save H (Ctrl-S). [FIT M
= Click Ellipse.. T o e
v ]| Q| 2|
N..then click inside Ellipse Fig. 5

Fig. 6
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E. Three Circles.

Step 1. On the Wireframe tab | WIREFRAME ' ¢lick Circle Center Point

Step 2. In the Circle Center Point function panel:
under Size, Fig. 7

Click Locked fof
Diameter .159 and press ENTER

Press spacebar to activate AutoCursor Fast Point
Key-in 1.2, 1.5, -.25 [1215.-25 | 4nd press ENTER

i

Key-in 3.5, 1.95, -.25 [*51%-3 and press ENTER

Key-in 3.5, 1.05, -.25 [*51%5-3 | and press ENTER twice

Click OK @

F. Merge Mastercam Graphic File.

Step 1. Download mastercam-graphic.dxf from
http://www.cudacountry.net/html/master-
caml17_toc.html

Step 2. Back in Mastercam 2017, click File Menu >

©

Circle
Center Point

Circle Center Point % x

Basic
Entity ~
Mode: (® Manuzl

() Tangent
Center Paint .

Reselact
Size &
Radius: 00755 s a
Diamster: 3459[“ s a‘
Fig. 7

O

(1.2, 1.5, -.25)

(3.5, 1.95, -.25)
O

(3.5, 1.05, -.25)
O

Merge.
Step 3. In the Open dialog box: Fig. 8
Set Files of type to S
AUtOCAD'DXF7 Fig‘ 9 OO | 4~ Downloads - - m“ Search Downloads O]
Select the mastercam-graphic.dxf ... i = -0 e
ﬁle and Clle Open. ~ Mame | Date modified + | Ty

m,‘? Mastercam 2017
. my rcarmz017

1/ shared Mcam2017

Step 4. In the Merge Pattern function panel

L Mcx

. 7 Favorites
Clle OK . B Desktop

41 Downloads
| Recent Placb j <

ray

a mastercam-graphic. dxf —

0/25/2014 9:55 AM

File name: Imastercamfgraphic.(lm‘

=] JAutocAD Files ¢ DWG;DxXFE > |

Optians | Open | - Cancel

Fig. 11

Fig. 9

Merge Pattern v X

® @e®

Position .

Reselact

Scale =

1.0000

Fig. 10
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G. Extrude Outside Ellipse Solid.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Change to the Isometric View. Right click in the graphics window and click
67 Isometric (wcs) | (Alt-7).

Right click in the graphics window and on —— ; = 2"
iy Dy H48 0.0 -| 2 (2.0 Def =
the Mini Toolbar click Solid Color LI EEN ENEE
drop down arrow, then click light cyan, Fig. 12. D&
Fig. 12

S ™ x|

On the Solids tab click Extrude .
Extrude Iﬁ . |
Click Chain |C) in
Chain

Chaining dialog =~ _Z_--__ _
box, Fig. 13.

outside ellipse

Click

outside
ellipse to
chain, Fig. 14.

ClickOK| & |in S ~~—TTe====C
Chaining dialog box.

' ' Fig. 14
In the Solid Extrude function panel:

under Operation, Fig. 15

select Create body
under Distance
Distance .25 and press ENTER
The direction arrow should point down, Fig. 16. If arrow

Basic ]zl
points in wrong direction, click Reverse All | ##|, Fig. 15. — 2

Click OK and Create New Operation @ Name: | Extrude

Type: (®) Creats body
Cut body
Add boss
Target | (None)
Creste a single operation
Automatically determine operation type
Chains n)

Chain 1

Distance 2

(® Distance 3.25000‘ -
Through 2l
[[] Both directions

= Direction Fig. 15
arrow

Fig. 16
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H. Cut Inside Ellipse.

Step 1.

Step 2.

Step 3.

Step 4.

Click Chain |20

box.

in Chaining dialog

Click inside ellipse to
chain, Fig. 17.

v’

Click OK
dialog box.

in Chaining

In the Solid Extrude function panel:
under Operation, Fig. 18
select Cut body
under Distance
Distance .07 and press ENTER
The direction arrow should point down, Fi

=

-

. 19. If arrow

points in wrong direction, click Reverse All

Click OK and Create New Operation @

Fig. 19

+*|, Fig. 18.

\Direction
arrow

Chain
inside ellipse

Operation

Name: | Extrude Cut ‘
Type: () Create body

(@ Cut body
() Add boss
Targst | Solic body

Crezte a single operztion
[] automatically detarmine operation type

@

Chains

Chain 1

Distance

® Distance o.omos :
() Through all
[] Both directions

D Trim to Faces

Fig. 18
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I. Extrude Mastercam Solid.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Right click in the graphics window and on [+ [— -[=— -|& g, -
" - FpBnbEw Z 0 ||| WS‘*‘B
the Mini Toolbar click Solid Color HEN EEEE
ick li i LR 1E 1N
drop down arrow, then click light red, Fig. 20. o 20-INI_| L
ig.

Click Chain [CB0D|in Chaining dialog box.

Click each letter and include in-
ner geometry of a’s and e in
chaining, Fig. 21.

Click OK| &/ |in Chain-
ing dialog box.

In the Solid Extrude function panel:
under Operation, Fig. 22
select Create body
under Distance
Distance .07 and press ENTER
The direction arrow should point down, Fig. 23. If arrow

Fig. 21

points in wrong direction, click Reverse All | +*| Fig. 22.

Oparation (~

Click OK and Create New Operation @ Neme: [Extrude |
Type: @) Create body
() Cut body ‘
O add boss

Target | olic body

Create a single operation
[] Automatically determine cparation type

Chains '@
Chain 17
Chain 11
Chain 12
el
Distance '@
(®) Distance 0.07000 :
() Through all ‘
[ Bath directions
Direction . ... ~
arrow .
Fig. 22

Fig. 23
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J. Cut Holes.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Use Ctrl-T to toggle Translucency.

Click Chain [C8)| in Chain-
ing dialog box.

Click the 3 circles, Fig. 24.

Click OK| & |in Chaining dia-
log box.

In the Solid Extrude function panel:
under Operation, Fig. 25
select Cut body
under Distance
Distance .15 and press ENTER

The direction arrow should point up, Fig. 26. If arrow

points in wrong direction, click Reverse All

Click OK 0 .

Fig. 26
Turn off Shading (Alt-S).

Use Ctrl-T to toggle Translucency.

Save | k1l (Ctrl-S).

i+

, Fig. 25.

Direction
arrow

Fig. 27

Name: | Extrude Cut ‘
Type: () Create body

(®) Cut body
() Add boss
-

Create a single operation
[] Automatically determine oparation type

Chains @

Chain 1

Chain 2

Chain 3

Distance @

(® Distance 0.15000 -

() Through &l s

[] Both directions

[ Trim to Faces @
Fig. 25
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K. Stock Setup.

Step 1. If necessary, display Toolpaths Manager. On the View tab

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

VIEW | (lick | [t Toolpaths | (A1t-0).

If Machine Group is not displayed in the Toolpaths Manager,

Fig. 28 on the Machine tab | MACHINE | "¢lick Machine | ., |>

Default from the menu.

Expand Properties (click +) in
Toolpaths Manager, Fig. 28.

Click Stock Setup in Toolpaths Man-
ager, Fig. 29.

Click left front top corner of the stock
to move the origin, Fig. 29. After you
click corner the arrow will point to cor-
ner.

Click All Entities in Stock Setup dialog
box, Fig. 29.

Confirm Display check box is checked,
Fig. 29.

Click OK W’ in Machine Group
Properties, Fig. 30.

Toolpaths v
X hhix ERFaol. 7
BXRA | vyaDo 3 |G

E!--EE Maching Group-1
—1-1l1 Properties - TECHNO DAYIMCI 3 Axl‘

-|=] Flles
- Tool settings

Machine Group Properties LI

Files | Tool Settings  Stock Setup |

Stock Flane

| ITDD

Shape

" Solid M

" Cylindiical CFie |
Az
@ Oy CZ

{+ Rectangular

v Display
W Fit scre§ 2.0

= \ire frame
" Sold

i
+ ,-/ ~ . A
i -
Stock Origin /’;‘f'x‘\ ‘.y\‘i \l |
In view ey e ‘./ .
=] -

coordinat

" Click corner
to move arrow

Select corners... HEl extents |

[[==]

ounding box

All Surfaces All Selids | Urselect &1 |

I~ Use Machine Tree

Fig. 29

Fig. 30

Mastercam 2017 Mastercam Belt Buckle Page 35-8




L. 2D High Speed Dynamic Mill Toolpath. x|
Step 1. On the Toolpaths tab | TOOLFATHS | i the 2D group click Dy- FIsersDocumenisiny meam2TAMILLN
@ [BELT BUCKLE
namic Mill @b vl 8| 2 |
Dynamic ... ‘
_ _ _ Fig. 31
Step 2. Click OK q.?’ in NC name dialog, Fig. 31.
% x|
Chaingeomety—————————————
Step 3. Select Machining regions| % |button in M"‘°””[:]g ’egmg | ® & |
Chaln Optlons dialOg bOX’ Fig. 32. i~ Machining region strayl
' Stay inside
" From outside
Step 4. Select Chain CD|in Chaining dialog _— tt o
[ Upen chain extension (o stock
bOX, Fig- 33 ' None [ighare stock]
£~ Tangert
. . . . . . " Shortest distance
Step 5. Click the inside ellipse to Chain the ellipse
Avaoidance regions
and click OK W"{ in Chain dialog box, o x| ® |
Fig 34. Al regions
Chain o _b | ®|
inside ellipse Containment regions
o & | @& |
Entry chain
o | & |
Preview chains El
v %| 2|
~~~~~~ I~ Dor't show this dialog again this session
Fig. 32 x
~Chain geamety————————————
. tdachining regions
Fig. 34 il | ® |
Step 6. Select Avoidance regions| [ |button in Chain Options dialog [ Machiia egn ey~
. * al Ingde
bOX, Flg' 35 " From outside
i~ Open chain extension to stack ——
Step 7. Click each letters to Chain letters (no inner space) and click OK : e o 2]
angent
w‘ 111 Chall’l dlalog bOX, Fig 36. " Shartest distance
Cﬁli‘in Avoidance regions
Step 8. Click OK | o cach letter o kg B |
in Chain p- Don’t Chaln A regions
) inner space
tions box, P o LI &I
Containment regiohs
Fig 35. e
o Ik | 5 |
Entry chain
o R & |
Freview chains | El
Y] %[ 2]
™ Don't show this dislog again this session
Fig. 35

Fig. 36
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Step 9.

Step 10.

Select
Toolpath Type ‘ LAY

5 | 5 o

N 2D High Speed Toolpath - Dynamic Mill

from the tree
control and
confirm: @ stosk

[Z- Cut Parameters
@ Depth Cuts

Entry botion
- Break Through
[+ Linking Parameters
Home / Rel. Points

Toal
Halder

W‘;

Dynamic Mill
toolpath

Arc Filer / Tolerance —
Planes [WCS)

Coalant

Canned Test

;I—I;l;I

Quick View Settings

Tool 34 FLAT EN...
Tool Diameter 075

Comer Radius 0

Feed Rate E417E

Spindle Speed 713

Caolant Off
ToolLength 0O

Length Qffset 241

Diameter OIF.. 241

Machining
regions 1

Avoidance
regions 9
Fig. 37.

Sirea Mil

~

Drwnamic: Mill

Y @ [
Dynamic Peel Mill Blend Mill
Contour

i~ Chain geometry

Machining regions

m | @
’@mng region strategy————

¥ Stay inside

" From outside

i~ Open chain extension o stock
' Mone [ignore stock]

= Tangent

1~ Shortest distance

Lwoidance regions

ol

regions

o b | ®|

Containment regions

v b | @

Entry chain

v b @]

Cplane / Tpl.. Top
Select TOOl Avis Combin...  Default Preview chains “
from tree con-
= edited
trol and: @ - disabled W | ® | o | ) |
click Select 2
ibrary too
Flg' 38' EN 2D High Speed Toolpath - Dynamic Mill il
Toolpath Type =
Tool diameter: |0.75
Hu\da~ # Aszembly Ma.. | Tool Name Halder Mame
| ‘ ‘ Corner radius: |0.0
Stack
Cut Parameters Tool name: I 344 FLAT ENDMILL
- Depth Cuts
Entry Mation Tool #: |24 Length offset |247
& Break Through
= Linking Parameters Head #: |1 Diameter offset |2=ﬂ
Home / Rel. Points
e Filter £ Tolerance —
Planes [WCS)
e Conolant "
Spindle diraction: I -
oo Canned Text - I AETR pindle direction: | Cw
4 | r - | _'I Feed rate: IB.M 76 Spindle speed |713
Quick Yiew Sett FPT-IU.DU23 SFM IWSS 3364
ek Tiew sefings Riight-click for options
Tool 34 FLATEM..
Plunge rate: IE 76 Retract rate IE 76
Toal Diameter  0.75 Select library loul..l [~ Filter Active FEilter... |
Comer Radius 0 s ™ Force tol change ¥ Rapid Retract
Feed Rate E4176
Spindle Speed 713 Camment
Caolart oif =]
ToolLength 0O
Length Offset 241 ;I
Diameter Off... 241 ™ Tobatch
Cplane # Tpl.. Top
Asig Comnbin...  Default
= edited
@ - disabled V/l xl ol P |
%

Fig. 38
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Step 11.

Step 12.

Step 13.

Step 14.

Cllck Fll- Tool Selection - C:4Users’,Publict Documents',shared Mcam201 7 Mill, Tools',Mill_Inch.tooldb ﬂ
ter m Tool C:hUsersi\PublictDoc. Ml lmnchtoolds [ |
Selectlon % | Assembly Mame | Toal Mame | Helder Mame | Dia. | Cor rad. | Length | # Flutes | Tupe | Rad. Ty... |3 Filter... J
. 0 - 1 CENTER DRILL 0125 0o n1d. 2 Center Dril None ™ Fiter 278
d]alog bOX’ [ 11 CENTER: DRILL 0125 00 [IRR N Center Drll None Pl
. [T 00 CENTER DRILL 0125 00 0116 2 Certer Dril None ofderioas
Flg, 39. W4 0 CENTER DRILL 0125 00 0128, 2 Center Dl None
W0 os 12 CENTER DRILL 01875 00 017, 2 Center Dril Hone Display mode
WoE 2 CEMTER DRILL 01875 00 0172, 2 Center Drill Mone - Tools
. 0wo7 13 CENTER DRILL 0% 00 028, 2 Center Dril None - T
Click None U o 3CENTER DRILL 025 00 023 2 CenterDil  None 9 Bl
o9 14 CENTER DRILL 03 00 nzes. 2 Center Dril None
under Tool W10 4 CENTER DRILL 03125 00 0287 2 CorterDill None 11| of | % | ) |
W as P fane e fnen n At rol bl P
Types
Fig. 40.
Tool List Filter x|
Click Endmilll Flat button et
(first button top row) and - Eg Eﬂ Pry E]!j ] ill o
Cth OK i’ s& iL ZH id i]v i!  Radiuz Type
Fig. 40 Hi < ¥ Mone ¥ Corer v Full
N R [y =
!JI ﬂ o U i~ Toal Material
1 » ¥ Hs5 ¥ Ceramic
Click 284 3/16 FLAT Eﬂ Hl [i é
. | ¥ Carbide ¥ UserDef 1
ENDMILL and Clle OK Al | Nore | W TiCoated ¥ UserDef 2
Flg' 4 1 . Operation masking Unit masking ' Al Hong | Copy job setup mat! |
INU operation masking ﬂ INU unit masking j
Beset all V" | x | ? |
Fig. 40
' Tool Selection - C:\Users',Public, Documentsshared Mcam201 7 Mill', Tools',Mill_Inch-tooldb 5‘
C:AUserghPublichDoc.. \Mill_lnch. tocldb = |
‘ # ‘Assemh\y Name | Tool Mame | Halder Mame | Dia | Cor. rad. | Length | # Flutes | Tupe | Rad. Ty | - Filter... I
N 1/32FLAT ENDM... - 003, 00 0375 4 Encmill .. None ST
W 20 1AEFLAT ENDM... - 1 Erdmill .. None Her Aciive
] 3/32 FLAT ENDM... 4 Erdmill .. None 22 of 427 taals
B 282 1/8 FLAT ENDMILL 4 Endrill . None
'] 5/32 FLAT ENDM... 4 Endmill ... Mone Display mode
'} AT END o Endrmill .  Toos
] 144 FLAT ENDMILIP 4 Endrmill ... O Assemblies
] 5/16 FLAT ENDM 4 Endmill Hone * Both
[ /8 FLAT ENDMILL 4 Endmill .. None
I 298 13/32 FLAT END. . 4 Endnil.. Kone | v% | ® | P |
W oo mte T Eun . ettt b »

Mastercam 2017 Mastercam Belt Buckle Page 35-11




Step 15. Back in Tool
page set:

Tool # 1
Feed rate 200

Plunge rate

100

Fig. 42.
Step 16. Select Cut
Parameters
from tree con-
trol and set:

Cutting meth-
od Climb

Stock to leave
on walls and
floors 0

Fig. 43.

N 2D High Speed Toolpath - Dynamic Mill

RACT)

=B o

Toolpath Type -

Hn\di&
@ Stock
[ Cut Parameters
i@ Depth Cuts
Entry Motion
& Break Through
= Linking Parameters
Home / Rel. Points

&rc Fier / Talerance —
Planes [WCS)

Coalant

Canned Text

Quick View Settings

Toal 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate
Spindle Speed
Conlant Dff
Tool Length
Length Offset 284
Diameter OF
Cplane / Tpl...
Avis Comnbin...

Default

= edited
@ = disabled

| # ‘ Azsembly Na.

| Tool Name | Holder Mame ‘

284

4

3716 FLAT

| o

Select library toal...

™ Tobatch

Right-click for aptions

I Filter Active: Filter... |

Tool diameter: |0.1875

Cormer radius: |0.0

Toal name: IEJ]B FLAT ENDMILL

Length offset |254
Diameter offset |254

Tool #: |1

Head#: [0 ’

O -

Spindle speed Iﬁ
SFM IT 39,9869
Retract rate. |5150395

¥ Fiapid Retract

[~ RCTF Spindle direction:

Feed rate: IEIJIJ 0

FPT: (0.0175

Flunge rate: I1 oo.g ~

™ Force tool change

Comment

S

Fig. 42

N 2D High Speed Toolpath - Dynamic Mill

RACT

HE

Toolpath Type =
Tool
Halder

Cut Parz
i@ Depth Cuts
Entry Motion

& Break Through
= Linking Parameters
Home / Rel. Points

&rc Fier / Talerance —
Planes [WCS)

Coalant

Canned Text

Quick View Settings

Toal 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate
Spindle Speed
Conlant Dff
Tool Length
Length Offset 284
Diameter OF
Cplane / Tpl...

Avis Combin...  Default

= edited
@ = disabled

Cutting method

Tip comp

it -]
o ¥

Approach digtance |00 Bottom left -

First pass offset
First pass feed reduction

Conventional feed rate

Stepowver

250 %

Min taolpath radius 10,0 %

o

0.046875
0.01875

[ Gap size
 Distance

% of tool diameter

( Motion < Gap size, Micra |

Micio lift distance

Back feedrate

ift

bl KL PELENN

Motion > Gap size, retract
“Never

J

Cut order optimization
Stock to leave on walls

Stock to leave on floors

IMaleliaI =2

=y
W& LJ

Fig. 43
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Step 17.

Step 18.

Select Depth

Cuts from tree ‘ ¥ W
control and set:

Check
Depth cuts

Max rough
step .02
Fig. 44.

Select Entry
Motion from
tree control
and set:

Z clearance
.02
Fig. 45.

N 2D High Speed Toolpath - Dynamic Mill

Toolpath Type =
Tool
Halder

Stack

Cut Parameters

------- Entry Mutiur~

& Break Through
Linking Parameters
- Home / Rel. Paints

&rc Fier / Talerance —

—¥ Depth cuts

Max rough step:

# Finish cuts:

Finish step:

I Use island depths

i

Comer Radius 0
Feed Rate 200
Spindle Speed 2852
Conlant Dff
ToolLength 2375
Length Offset 284
Diameter OF 284
Cplane / Tpl.. Top

verlap:

Stock aboveislands:

—

A

17

Planes (WCS) ™ Subprogram
Coalant [~ Tapered walls
- Canned Test hd % Absolute = Incremental
LI_I_»l_I Taper angle oo
no
Quick View Setlings |sland kaper angle
Toal 3B FLAT EN.. .
Island f.
Tool Dimeter 01875 [1 s fecng

RACT

| B &%

Avis Combin...  Default
= edited
@ - disabled vv’l xl e}l P |
y)
.
Fig. 44
N 2D High Speed Toolpath - Dynamic Mill il

Toolpath Type =
Tool
Halder

Stack
Cut Parameters
- Depth Cuts

- Home / Rel. Paints

&rc Fier / Talerance —
Planes [WCS)

Coalant

Canned Text

Quick View Settings

Toal 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate 200

Spindle Speed 2852

Conlant Dff
ToolLength 2375

Length Offset 284

Diameter OF 284

Cplane / Tpl.. Top

Avis Combin...  Default
= edited
@ = disabled

Entry method
’7 IHehx only

i Chain geometr

0]

o

Helix radius
Trochoidal loop radivs

Additional slat width

I™ Canter helix on paint

117 el

Z clearance
* Plungs angle

" Enliy pitch

K

I Entry feeds / speeds

Framp feed rate

Ramp spindle speed

Dwell before cut spindle speed

3500

kil

Fig. 45
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Step 1 9 . Select Linking M 2D High Speed Toolpath - Dynamic Mill

RACT

- Toolpath Type =

Step 20.

Step 21.

Step 22.

Parameters
from tree con-
trol and set:

Depth -.07
Fig. 46.

Click OK
WJ in
Dynamic Mill
dialog box.

Allow
Mastercam to
calculate the
toolpath.

Save E

(Ctrl-S).

Mastercam 2017

JEE

- Halder

Stack

- Depth Cuts
v Entry Motion
& Break Through

Arc Filter / Tolerance

- Canned Text _'LI
K

Quick View Settings

Tool

Cut Parameters

Linking Parameters
- Home / Ref. Po}

Planes [WCS)
Coalant

Toal

Tool Diameter 01875

316 FLAT EN..

Comer R adius

]

Feed Rate 200
Spindle Speed 2852
Conlant Dff
ToolLength 2375
Length Offset 284
Diameter OF 284
Cplane / Tpl.. Top
Avis Combin...  Default
= edited

@ =disabled

| p— Cjaarance.._l 0.0

& Bbsolute € [ncremental

r Use clearance only at the:
start and end of operation

o[ e |||

& Absolule 1 Incremental

Feed plane.. | 01

" Absolute 1% Incremental

Top of stack. | 0o

& Absolute  Incremental

&l il s

" Absalute 1% Increme

Fig. 46

Fig. 47
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M. 2D High Speed Area Mill Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Use Alt-T to turn off toolpath display.

Copy and Paste Dynamic Mill tool- axm
path in the Toolpaths Manager. To
copy, click to select toolpath, Fig. 48. -3
Then, use Ctrl-C and Ctrl-V, Fig. 49.

Expand copied toolpath and click

Parameters, Fig. 49.

Toolpaths
Py Xx | Ty T LwRoL

=5 EE Machine Group-1

E-1l1L Properties - TECHMO DAYINGCI 5 AXL

E|---08 Toolpath Group-1

D Parameters

I Geometry - (10) chain(s)

Fig. 48

Select Toolpath Type from the tree control and select:

- 1

v aL$ 5

1 - 2D High Speed (2D Dynamic &

W #234 - 0.1575 ENDMILLL FLs

§ Toolpath - 4821.2K - BELT BL

Toolpaths v 8
7 WX Hhix ERFolL 7
AR YA $ (5G]

E--EE Machine Group-1
_|]_|_ Properties - TECHMO DAaYIMNCI 3 AT
E|---88 Toolpath Group-1

B+ 1 - 2D High Speed (2D Dynamic k

W #2734 -0.1575 ENDMILLL FLs

Z - 2D High Speed (2D Dynamic
D Parameters

¥ w204 -0.1278 MILL1 FLy
I Geometry - (107 chainis)
g Toolpath - 4521, 2K - BELT BL

" Fig. 49

[N 2D High Speed Toolpath - Area Mill |
Area Mill EETIELE Y
Fig. 50
‘ -« Toolpath Type 1= ~ Chain geometry
e Tonl (5] ]
e ~ @ D Fﬁ MG Machining regions
~ Holder Dynamic Mill Dynamic Peel Mill Blend Mill
Cantour n [3 &
Select Tool & staek ~ b | @]
= Cut Parameters r~ Machining region strategy
from tree con- Depth Cuis @ Sy
. - & Trochoidal Motion
trol and Clle Transitions " From outsids
& Break Through a e? . "
. = Lirking Parameters [~ Open chain extension to stock ——
SeleCt llbrary HST Leads b " Maone [ignore stack]
Home / Rel. Paints
too " Tangent
F‘ 5 1 Arc Filker / Tolerance (" Shortest distance
1g. . Planes [WCS) 5
4 | » Awoidance regions
Quick Yiew Settings @ [}; | @&
Tool /16 FLAT EN Air regions
Tool Diameter 01875
Camer Radius 0 o LI &I
Feed Rate 200 Containment regions
Spindle Speed 2852
Coalant oif (U | @
ToolLength 2375 .
Length Offset 284 By el
Diameter Off.. 234 m b &b
Cplane # Tpl.. Top
Axis Combin..  Default iz &t H
v = edied
@ = disabled ,‘/l xl e}l Z |
i
.
Fig. 50
[N 2D High Speed Toolpath - Area Mill x|

'

)

4

-2 Trachoidal Maotion

- Break Through

Toolpath Type =

Ho\d&

Stock
Cut Parameters
Depth Cuts

Transitions

Linking Parameters
HST Leads
Home / Rel. Points

Arc Filter / Tolerance

Planes [WCS) -
KN

Quick View Settings

Toal

316 FLAT EN..

Tool Diameter 01875
Comer Radius 0
Feed Rate 200

ot

Feeod AnER

| # ‘ Azgambly Na... | Tool Name

| Holder Mame ‘
3B FLAT =

| I ]|

Right-click for options

[ Filter Active Eilter... |
Fig. 51

Select library todl... |

|—|_ T ool inspection / n!ange

Tool diameter: |0.1575
Corner radius: 0.0

Toal name: |3J1B FLAT ENDMILL

Tool #: |284 Length offsat: I2E4
Head #: |0 Diameter affset |2E4

Spindle direction: Iﬂ
Saiel smeed] lﬁ
st [138.0888

Retract rate: |B150898

[¥ Rapid Retract

[~ RCTF

Feed rate: |2UU.D
FFT: II] 0175
Flunge rate: I1 oo.g

[ Force tool change

Comrment
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Step 6. Click 279
1/32 FLAT
END-
MILL and
click OK
Fig. 52.

Step 7. Back in

Tool page
set:

Tool # 2
Feed rate 2

Plunge rate 1
Fig. 53.

| B o

RICT:)

=% Tool Selection - C:\Users' PublicDocuments®,shared Mcam201 74Mill ToolsMill_Inch.tooldb 5[
C:AUzershPublich\Doc. AMill_lnch tooldb = |
Assembly Mame | Tool Hame Holder Mame Cor. rad. | Length | # Flutes Filter...
- 1 4 Endrilll l_l
‘ 116 ’ ] ! ] 4 Endmill .. ' Fiker hctiva
0o 3432 FLAT ENDM . 0083, 0o 0I7s 4 Endmill .. Mone 22 of 427 tools
B o282 1/8 FLAT ENDMILL 0125 00 03rs 4 Endmill ... None
] 5/32 FLAT ENDM 015, 00 naws 4 Endrmill Mane Display mode
B 284 3/16 FLAT ENDM... 01875 0.0 04375 4 Endmill ...  MNone " Tools
L 1/4 FLAT ENDMILL 025 00 05 4 Endmill .. Mone 0 Assemblies
B 2se 5/16 FLAT ENDM... 03125 00 07 4 Endmill ... None * Both
Bl 287 3/8 FLAT ENDMILL 0375 00 07 4 Endmill Hone
B 288 13/32 FLAT END... 0408 00 k] 4 Endmill .. None | | |
5 o M ha e bl o V| R %
4
.
Fig. 52
2D High Speed Toolpath - Area Mill 5[

Right-click for options

Toolpath Type =
Tool diameter: [0.03125
Holdt& ‘ # ‘ Asgzembly Ma.. | Taol Mame | Holder Mame ‘
[ = G FLAT Corner radius: (0.0
Stock B 2 /32 FLAT
Cut Parameters Toal name: |1/'32 FLAT EMDMILL
Depth Cuts
@ Trochoidal Motion Tool #: |2 s Length offset; [273
Transitions =
@ Break Thiough Head #: |0 Diameter offset: 279
Linking Parameters
HST Leads
Home / Ref. Paints
- APl T F rore S drtor: [T =]
‘ | _>|_I | | . Feed rate: [2.0 Spinde speed: [2852
[l »
Quick Yiew Settings FPT: IﬁJDE SFR [23.3312

Toul 1/32ZFLAT EN... Plunge rate: | 1.0 Retract rate; |5 160595
Tool Diameter  0.03125 Select library tool... I™ Filter Active Filter.. |

Comer Radius 0 I Force tool chand® [ Rapid Retract
FeedRate 2 Toolinspection / change —————————— C

Spindle Speed 2352 o T omment

Coslant ot Farce retiact every :I
ToolLength 225 'l IU.U Mirutes

Length Offset 273 =
Diameter Of.. 273 I~ Tobatch

Cplane / Tpl.. Top

Avis Combin...  Default

= edited

© = disabled J | x | @ | ?

Fig. 53
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Step 8.

Step 9.

Step 10.

Select Cut Pa-

rameters from ‘ ¥

tree control
and set:

XY stepover
% of dia

45

Fig. 54.

Select
Transitions
from tree con-
trol and set:

Z clearance
.02
Fig. 55.

Click OK

W?J in Area
Mill dialog
box.

M 2D High Speed Toolpath - Area Mill

o Tool

Holder

Toolpath Type =

Cutting methad

Tip comp

XY stepover

% of dia |‘15-D

Min, II] 004297
M IU.UU?S] 3

& TmchmdalMoliu!
Transitions
& Break Through
[ Linking Parameters

HST Leads
Home ¢ Ref. Paints

Corner rounding
Iar radius

ID. 001563

- e Filber / Tolerance
e Planes [wWCS) -
[

Quick View Settings

Frafile tolerance

[ffset tolerance:

0.000313

|0.00375

N

keep tool down within—————————————————

IU.03125
|1UU ]

" Distance

& 3 of tool diameter

Tool 1/32 FLAT EN
Tool Diameter  0.03125
Camer Radius 0
Feed Rate 2
0.0
Spindle Speed 2852 Stock to leave on walls I ‘
Caolant oif Stock to leave on floois IU_D
ToolLength 225
Length Offset 279
Diameter OIf.. 273
Cplare / Tpl.. Top
Az Combin...  Default
= edited
@ = disabled W’l xl e}l P |
i
.
Fig. 54
[N 2D High Speed Toolpath - Area Mill x|
+ Toolpath Type =
Tool ~ Entry method
Hald
eieer i~ Profile ramp
@ Stock " Enlry helix
(=l Cut Parameters
Depth Cuts Fisdius 07125
- Trochoidal Mation
o Mote: If helix fails, profile ramp will be used
- iy Break Thro
[+ Linking Parameters .
o HST Leads o Entry feed rate
Home ¢ Rel. Paints @ Plunge rate
Arc Filter / Tolerance ¢ Feedrate
Planes [WCS) -
4 L3
Quick View Settings
Z clearance ooz
Taol /32 FLATEN.. ~
Tool Diameter  0.03125 Plunge angle 20
Comer Radius 0
Feed Fate 2 Preferred profile i3]
Spindle Speed 2652 (o
Coolant Off Skip pockets 0.825
ToolLength 225 smaller than
Length Offset 279
Diameter OF... 273
Cplane / Tpl.. Top
Asis Combin...  Default
= edited
@ - disabled W’l xl e}l P |
y)

Fig. 55

Mastercam 2017 Mastercam Belt Buckle Page 35-17




N. Verify Two Toolpaths. Toolpaths -
Step 1. In the Toolpaths Manager, click CENENA BN R RE
Regenerate all selected operations P R, S-Sk G

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Tp |, Fig. 56.

Save | k= | (Ctrl-S).

Click Toolpath Group-1 in the
Toolpaths Manager to select both

toolpaths, Fig. 57.

Click Verify | 3

Click Play ° (R) in VCR bar along bottom of the win-

dow, Fig. 58.

B-88 Machine Group-1

El-1lL Properties - TECHHO DAYINCT 3 AL

E|== Toolpath Group-1

B 1 - 2D High Speed (2D Dynaric &

Parameters
s #1-0,1875 ENDMILL1 FLAT
' Geometry - {10) chainis)
oolpath - 4821,2K - BELT EL
- 2D High Speed {20 Dynamic

¥ #2-0.0313 ENDMILL1 FLAT
' Geometry - (10} chain(s)

Fig. 56

in the Toolpaths Manager, Fig. 57.

Toolpaths v 1
Py Xy | T Tx | "gim -7
BERA YALT T:-:“'i:ln—‘r

EI--EE Machine Group-1
)

HNO DAYINGI 3 AXT!

D&D Drynarmic b
Parameters

#1 - 0,1875 ENDMILL1 FLAT
Geometry - (10} chainis)

= Toolpath - 4821.2K - EELT BL
2 - 2D High Speed (2D Dynaric I
Parameters

Fig. 57

00000000

Fig. 58

[ Move Info
4 Toolpath Info

Note Total Time to run program under Toolpath Info in the Move List Feed Length  3263.710
panel (roughly 4 hours), Fig. 59.

Switch back to Mastercam (Alt-Tab).

Fig. 60

Feed Time 3h 48min 41.29s

Min/Max X 0.250 [ 4.369

Min/Max Y 0.250 / 2.644

Min/Max Z -0.070 [ 0.250

Rapid Length  129.277

Rapid Time 0.78s

Total Length 3392.987

Total Tima 3h 48min 42.07s
[ Verbose
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0. 2D High Speed Dynamic Mill Toolpath.
Use Alt-T to turn off toolpath display.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Copy and Paste Dynamic Mill tool-

path in the Toolpaths Manager. To

copy, click to select toolpath, Fig. 61.
Then, use Ctrl-C and Ctrl-V, Fig. 62.

Expand copied toolpath and click

Parameters, Fig. 62.

Select Toolpath Type from the tree

control and:

Click both Re-
move selected
machining

&

chains

and Remove
selected
Avoidance

@

chains
Fig. 63.

Under Ma-
chining re-
gions

Click
Select machin-
ing chains

3
Fig. 64.

[N 2D High Speed Toolpath - Dynamic Mill

HHE 2%

¥

Toolpaths v

Xy Ix EwRo - 7

BxA vao$ ARG
=k EE Machine Group-1
jl|_ Properties - TECHND DAYVINGCI 3 AXL
E|---8_8 Toolpath Group-1
2% 1 - 2D High Speed (20 Dynamic i

Parameters
5 #1-0.1575 ENDMILLL FLAT
I Geometry - {10) chainis)
§ Toolpath - 4821, 2 - BELT BL
2 - 2D High Speed (2D Area Milly
D Parameters
s #2-0,0313 ENDMILL1 FLAT
' Geometry - {10) chainis)
§ Toolpath - 2826.4K - BELT BL

* Fig. 61

~

Toolpaths - 8
Iy Hhix ERFEaol | 7
AR YAaG$ [ RG,

EI--EE Machine Group-1

_|l|_ Properties - TECHMO DAYIMNCI 3 AXL
E|---8_8 Toolpath Group-1

B 1 - 2D High Speed (2D Dynamic
D Parameters
----- s #1 - 0.1575 ENDMILL1 FLAT
----- - Geometry - (10} chainis)
g Toolpath - 4821, 2K - BELT BL
B 2 - 20 High Speed (2D Area Mill)
D Parameters
----- s #2-0.0313 ENDMILLL FLAT
I Geometry - (10} chainis)

=

20 High Speed (2D Dynarnic [
D Parameters

----- ¥ #1-0.1575 YILLL FLAT
----- I Geometry - {10} chainis)
g Toolpath - 45821, 2K - BELT BL

" Fig. 62

-~ Toolpath Type =
e ol ‘

Holder

@ Stock
=] Cut Parameters
Depth Cuts
Entry Mation
Break Thiough
- Linking Parameters
E Home / Ref. Paints

<o by Filter / Tolerance ™

o Planes WCS)

e Cioolant

oo Canned Test -
~ 1o

Quick Yiew Settings

Tool IMEFLATEN..
Tool Diameter  0.1875

Comer Radius
Feed Rate 200
Spindle Speed 2852
Conlant aff
Tool Length  2.37%
Length Qffzet 284
Diameter OfF.. 284
Cplane / Tpl.. Top

=}

[E] ¥ @
Area Mill Dynamic Peel Mil Blend Mill
Contour

r~ Chainh geomety

M achining regions

w B | ® |
i~ Machining region slralegy—‘

& Stay inside

" From outside

i Open chain extension to stock
¥ None [ignare stock]

" Tangent

 Shortest distance

Avoidance regions

"o el

Air regions

w k| ®|

Containment regions

v 5| @

Entiy chain

o | @]

Avis Combin...  Default E e H
= edited
& = disabled w{ | x | @ | P |
P
.
Fig. 63
[N 2D High Speed Toolpath - Dynamic Mill x|

b B

v

SILE

+ Toolpath Type =
Tool
Holder

Stock

Cut Parameters

Depth Cuts

Entry botion

& Break Thiough
[=-- Linking Parameters

E Home / Ref. Paints

A Filker / Tolerance —
Planes #C5)

Coalant

Canned Text

=
4| IC

Drynamic: Mill

B N @m [
Area Mill Dynamic Peel Mil Blend Mill
Cantour

i~ Chain geometiy

Machining regions

m ‘gl @
i~ Machining region sirate
& Stay inside
" From outside

i~ Open chain extension to stock
£+ None [ignore stock]
£~ Tangent

 Shortest distance

Miek Wiem Sathinns

Avoidance regions

m b |la

Fig. 64
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Step 6. Select Chain CODD|in
Chaining dialog box

Step 7. Click to chain inner ge-
ometry of both a’s and e
letters, Fig. 65.

Step 8. Click OK V” in Chain-
ing dialog box.

Step 9. Back in the Dynamic Mill
dialog box, confirm 3 Machining
regions chained, Fig. 66.

EN 2D High Speed Toolpath - Dynamic Mill 5 x|

RAGT: -1

Toalpath T —
TZ;ID‘a o = w oo [[(((( Chain geometiy

Machining regions
Holder Dynamic Ml Area Mill Dynamic Peel Mil Blend Mill
Contour k)]

Stock
Cut Parameters ~ Machining regiW strategy
- Depth Cuts & Stay inside

- Entry Motion

- Break Through
=~ Linking Parameters

: Home / Ref. Paints

" From outside

r~ Open chain extension to stock ——

' Maone [ignare stack)

A Filker / Tolerance — £ Tongent
Planes (wCS
Ennlant[w : " Shortest distance

Avoidance regions

0 s | @

Air regions

v | ®

Containment regions

o | ®

Entry chain

o L @
Preview chains ﬂ
= edited

@ = disabled v | ® | e}l ? L
Fig. 66

oo Canned Test bt
I
Quick Yiew Settings

Tool MG FLAT EN...
Tool Diameter 01875
Camer Radive 0

Feed Rate 200
Spindle Speed 2852
Coolant ot
ToolLength 2375
Length Offset 284
Diameter OIf... 284
Cplane / Tpl.. Top
Az Combin._. - Default

Mastercam 2017 Mastercam Belt Buckle Page 35-20



Step 10. Select Tool

from tree con- ‘ ¥ W

trol and set:

Select 1/32
FLAT END-
MILL in the
Tool display
window

Feed rate 2

Plunge rate 1
Fig. 67.

Select

Entry Motion
from tree con-
trol and set:

Step 11.

Z clearance .02

Fig. 68.

Step 12. Click OK

w/ in
Dynamic Mill
dialog box.

[N 2D High Speed Toolpath - Dynamic Mill

= |85 o

& Stock

- Toolpath Type =
e
Ho\dlls

=] Cut Parameters

Depth Cuts

Entry Mation
& Break Thraugh
[ Linking Parameters
Home / Ref. Paints

AycFiter / Tolerance. —

Tool diameter: [0.03125

| # ‘ Assembly Na... |

Tool Name | Holder Mame ‘

Corner radius: 0.0

JABFLAT ..

1/32 FLAT ‘

Tool name: |1.v‘32 FLAT ENDMILL

Length offset: |275
Diamneter offset |27El

Tool #:

2
Head #: |0

Flanes [w(CS)
Coalant . I =
Canned Test _|;| [~ RCTF Spindle direction: | Cw
bl | L4 Feed rate; [2.0 Spindle speed: |2852
] | 2 ! N |
ick View Setti FPT: |0.0002 SFI IHS 3869
s W Sl Right-click for options
Tool 1/32 FLAT EN..
. Plunge late:|1-D Retract rate: ISWSUSE’8
Tool Diameter 003125 Select library tool [~ FiterActive  Filler | s
Comer Radius 0 [~ Force toal chang! i Rapid Retract
Feed Rate 2
Spindle Speed 2852 Commert
Cadlant i =l
ToolLength 225
Length Offset 273 LI
Diameter 0. 273 ™ Tobatch
Cplane / Tpl.. Top
Avis Combin...  Default
= edited
@ = disabled W’l xl e}l P |
2
.
Fig. 67
M 2D High Speed Toolpath - Dynamic Mill x|

RACT

E | ® o5

ot Tool
- Holder

Stock

4

- Toolpath Type =

- Cut Parameters
Diepth Cuts

i@ Break Through
= Linking Parameters
Home / Rel. Points

ArcFilker / Tolerance —
Planes [WCS)

Coalant

Canned Text

_I—I_>ILI

Quick View Settings

Toal

Tool Diameter
Camer Radius
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Offset
Diameter DI
Cplane # Tpl...
Asis Comnbin...

v = edited
@ = disabled

1432 FLAT EN..
0.03125
il

2

2852
oif

2258
279
27
Top
Default

Entry method
’7 IHehx only

i~ Chain geometr

0]

o

Helix radius
Trochoidal loop radivs

Additional slat width

I™ Canter helix on paint

117 el

Z clearance
* Plungs angle

" Enliy pitch

E’IQ

I Entry feads / speeds

Framp feed rate

Ramp spindle speed

Dwell before cut spindle speed

3500

AR

Fig. 68
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P. Verify 3 Toolpaths.

Toolpaths v Toolpaths v 1
Step 1. In the Toolpaths Manager, click W DI ELWEeL| 7?7 MWDk B i@ L7
Regenerate all selected operations P R, S-Sk G BXA|YacRG T
E-88 Machine Group-1 -85 Machine Group-1
T.. , Fig. 69. B-1l1 Properties - TECHHO DAYINGT 3 ART -1l 0 DAYINGT 3 AT
E|88 Toolpath Group-1 E|88

B 1 - 2D High Speed (20 Cynamic [ - 1 - 2D High SD&D Crynarmic f
D Parameters D Parameters
----- s #1-0,1875 ENDMILL1 FLAT s #1 - 0,1875 ENDMILL1 FLAT
Step 2 SaVe H (Ctrl-s)' ----- ' Geometry - (103 chain(s) 1 b I Geometry - {10} chainis)
§ Toolpath - 4821, 2K - BELT BL g Toolpath - 45821, 2K - BELT BL
By 2 - 2D High Speed (20 Area Mill) B 2 - 2D High Speed (2D Area Mill
1 11 D Parameters D Parameters
Step 3 : Clle TOOlpath Group 1 mn the ----- ¥ #2-0.0313EMDMILLLFLAT 1 b ¥ #2-0.0313ENDMILLY FLAT
Toolpaths Manager to select all 3 tool- | B Geometry- () chants) - B Geometry - (10) chaiis)
§ Toolpath - 2826.4K - BELT BL g Toolpath - 2826.4K - BELT BL
i B- 2D High Speed (2D Dynamic B 3 - 2D High Speed (2D Dynaric I
paths, Flg. 70. D Parameters D Parameters
----- ¥ #2-0.0313 ENDMILLL FLAT - W #2 - 0.0313 ENDMILL1 FLAT
----- I Geometry - (3) chainis) - Geometry - (3) chainis)
. . * . 3 Toolpath - 4821.2K - BELT BL 8% Toolpath - 1157.2K - BELT B
Step 4. Click Verify | " | in the Toolpaths
Manager, Fig. 70. Fig. 69 Fig. 70

Step 5. Click Play ° (R) in
VCR bar along bottom of
the window.

Step 6. Switch back to Mastercam
(Alt-Tab).

Fig. 71
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Q. Contour Toolpath with Tab.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Use Alt-T to turn off toolpath display.

(=K

On the Toolpaths tab TOOLPATHS | in the 2D group click Contour | _
ontour
Click Chain |CH0D (C) in Chaining dialog box, Fig. 72. YEE >
(&
Click outside ellipse to Chain, Fig. 73. The chain arrow should point
. . . . . . . . AR 2
clockwise around the chain. If chaining directions arrow is pointing
in the opposite direction - click Reverse [ Fig. 72.
Click OK |_ & |in
Chaining dialog box. Z--o-oo__ _
g N Direction Fie. 72
. arrow ig. 7
In the 2D [N 2D Toolpaths - Contour x|
Toolpaths ‘ ¥ LW 5 o
Contour dialog oo ——
box confirm 1 s [ & = b
Chain 1S se- [_] S Cantour Paocket Facing Slot Mill "Eham g;n]metryﬁ
lected, Fig. 74. b S
& Break Through
& Mulli Passes
& Tabs
= Linking Parameters
Haome / Ref. Points—
Arc Filker / Tolerance
- Planes [WCS]
e Cioolant =
4 I »
Quick Yiew Settings
Tool F1EFLAT EN

Tool Diameter  0.1875
Camer Radius 0
Feed Rate E 4176
Spindle Speed 1089
Caolant Off
ToolLength 2375
Length Offset
Diameter OIf...
Cplane # Tpl...
Az Combin

284
264
Top
D efault

= edited
@ = disabled

v | %] Q|

?

H

o)

Fig. 74
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Step 7.

Step 8.

Select Tool
from tree con-
trol and set:

Select 3/16
FLAT END-
MILL in the
Tool display
window

Feed rate 200

Plunge rate
100
Fig. 75.

Select Cut Pa-
rameters from
tree control
and set:

Compensation
type Wear

Compensa-
tion direction
Left

Tip comp:
Tip

Stock to leave
on walls and
floors 0

Fig. 76.

[N 2D Toolpaths - Contour

RICTIEX:

Toolpath Type =

e
Ho‘des
=] Cut Parameters
& Depth Cuts
Lead In/Out
& Break Thraugh
i Multi Passes
& Tabs
[ Linking Parameters
Home / Rel. Points—

Arc Filter / Tolerance
Planes [WCS)
Coalant

Quick View Settings

Tool 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate 200

Spindle Speed 2852

Caolant Off
ToolLength 2375

Length Offset 284

Diameter OIff.. 284

Cplane / Tpl.. Top

| # ‘ Assembly Na. | Tool Name | Holder Mame ‘
B 1 - 3ABFLAT ..
B 2 - 1732 FLAT s
| | i

Right-click for options

Select library toal [ Filter Active Filter. |

™ Tobatch

Tool diameter: |0.1575
Corner radius: 0.0

Tool name: |3.v‘18 FLAT ENDMILL

Tool # |1 Length offset: I2E4
Head #: |0 Diamneter offset |254

Spindle direction: | Cwf =

Feed rate: IZUU.D Spindle speed |2852
rpr:[ooTes SFM W

Plunge rate: [100.0, Retract rate: ISWSUSE’8
I Force tool changs

[~ Rapid Retract
Comment

=

Avis Combin...  Default
= edited
@ - disabled V,l xl e}l P |
2
.
Fig. 75
[N 2D Toolpaths - Contour x|
Toolpath Type =
o Tool
- Halder Compenzation type Iwaar vI
Cortaur type: 20 d
(SRR Cut Parameters B d'
@ Depth Culs‘ ‘ompensation direction Left e & o
Lead In/Out
@ Break Thiough Tip comp Togw | ﬂ
i Multi Passes
E-& Tabs I | 0 ptirmize cutter comp in eantiol
[ Linking Parameters Rall cutter
Home ¢ Ref. Paints—] around cormers ISharp jv
[v' Infinits look ahead
- e Filker / Tolerance
Internal cormer IU 0
EIG”IES [WCS) rounding radius
oalant _|;|
Extemal comer IU 0
LI—I C break radius o]
Quick View Settings Max depth variance II] 005
Tool 316 FLAT EN..
Tool Diameter 01875
Camer Radius 0
Feed Rate 200
Spindle Speed 2652 Stock to leave on walls 0o l
Caolant oif ‘_
ToolLength 2375 Stock to leave on floors [ili]
Length Offsst 264 ~ -
Diameter OIff.. 284
Cplare / Tpl.. Top
Axis Combin...  Default
v = edited
@ - disabled ‘V,l xl e}l P |
2

Fig. 76
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Step 9.

Step 10.

Select Depth
Cuts from tree
control and set:

Check Depth
cuts

Max rough
step: .02

Finish step 0
Fig. 77.

Select Lead
In/Out from
tree control
and set:

Uncheck Lead
In/Out
Fig. 78.

D Toolpaths - Contour

¥ HE (PG

Toolpath Type =
« Tool
Holder

=« Cut Parameters
e Lead In/0 ut~
- Break Through
@ Multi Passes
& Tabs

Linking Parameters
Home / Rel. Points—

Arc Filter / Tolerance
Planes [WCS)
Coalant

' 1o

Quick View Settings

Toal 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate 200

Spindle Speed 2852

Conlant Dff

Tool Length
Length Offset 284
Diameter OF 284
Cplane / Tpl.. Top
Avis Combin...  Default

= edited
@ = disabled

—Iv Depth cuts

# Finish cuts:

[~ Keep tool down

[ Subprogram
& shsofute

Iax rough step: D.U2s
Finish step: 0o ‘

€ neremental

Depth cut order
' Bycontowr ¢ Bpdepth

[~ Tapered walls

Tiaper angle:

—

[N 2D Toolpaths - Contour

R i Y=

Fig. 77

- Toolpath Type =
o Tool
Holder

Cut Parameters
« Depth Cuts

@ n

@ Break Thluug&
@ Multi Passes

@ Tabs

Linking Parameters
Home / Ref. Points—

A Filter # Tolsrance
Planes C5S)
Coolant

ﬂ—l_ﬂLI

Quick Yiew Settings

Tool 3G FLAT EN...
Tool Diameter 01875

Comer Radius
Feed Rate 200
Spindle Speed 2852
Coolant Qff
Tool Length
Length Offset 284
Diameter Off... 284
Cplane / Tpl.. Top
Az Combin..  Default

o

= edited
& = disabled

T Lead In/Out
[¥ | Enter/esit 2PN

¥ Erfiy

it in closed contours

r Line
= Perpendicular

100.0 % |n1s?5
|—

% Tangent

Length

Ramp height

A
Radius

0.0
o000 % IU 1875
IHEI 0
IU ]

Sweep

Helix height

™| Wse entry point = Wse point depth
I Eriter o first depth cut arly

™| Flunge after first move

™ Ovenide feed rate. [Z00,0

| Adiust start of contaur,
Length

= Evtend &% Sharten

¥ | Gouge check

“

l= =

L1

[z =

Overlap 0.0
¥ Exit

L

&
" Perpendicular, & Tangent

Length 1000 % 01875

Fiamp height

A

Fadius 1000 3 [oaers

Sweep

Helix height

1117107

™| Wse exit print = Wse point depth
I Exit orilast depth cut ol

= | Fetract before last move

™ Owenide feed rate. [Z00,0

| Adjust end of contaur

& Shorten

&

Lenagth

) Estend
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Fig. 78
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Step 11.

Step 12.

Step 13.

Step 14.

Select Tabs
from tree con-
trol and set:

Check Tabs
Select Auto-
matic

Fig. 79.

Select Linking
Parameters
from tree con-
trol and set:

Depth -.25
Fig. 80.

Click OK

v |
Save H

(Ctrl-S).

[N 2D Toolpaths - Contour

¥ HE (PG

Toolpath Type -
« Tool
Holder

[ Cut Parameters

o Depth Cuts

i Lead In/Out

& Break Thraugh

@ Mulli Passes

.

Linking P NI

- Home / Rel. Paints—]

Arc Filter / Tolerance
Planes [WCS)
Coalant

' 1o

Quick View Settings

Toal 316 FLAT EN..
Tool Diameter 01875

Comer Radius 0

Feed Rate 200

Spindle Speed 2852

Conlant Dff
ToolLength 2375

Length Offset 284

Diameter OF 284

Cplane / Tpl.. Top

v Tabs
[ Tab F'Uhrn
i+ Automatic
- Number&ns 4
% Max. distance between tabs 95

" Create tahs on shapes less than:

I 100 # I 100
& Tabal
FEostion... |

I | Wse square paint for tab postion

 Manual

5 Sttt ! Midpoint € End
i~ Tab Motion
© Ful & Parlial
 Verlical moves
% Ramp moves Ramp angle: 45.0
Width 10
0.0z

Tah thickness

I™ Use feed plane for full height tabs
™ Ovenwite edited tabs

Avis Combin...  Default
= edited
@ - disabled v | ® | ) | |
y)
.
Fig. 79
[N 2D Toolpaths - Contour x|
Toolpath Type =
Taal
| pe—— [ | Clearance,. a0
Halder !
% Absolute Incremental
Cut Parameters ™| Usz clearance oriy at the
- Diepth Cute start and end of operation
@ Lead In/Out
- g Break Through
@ Mulli Pagzes
- Tabs = ﬂl 025
[ ing Par " Absolute @ Incremental
------- Home / Rel. PD&
Arc: Filter / Tolerance
Planes [WES) Eeedplane | [02
Coolant _lLl  Absolte @ Incremental
4 >
Quick View Settings
Tal 341G FLAT EN. Top o stzck.. | [00
Tool Diameter 01875 & Absolute € Incremental
Comer Radius 0
Feed Rate 200 =
Spindle Speed 2852 =
Coolant i = l—
Depth... -0.25
Toollengh 2,375 — ‘
Length Dfisst 284 2 — € Absolute 0 Incremen
Diameter Off... 284
Cplane # Tpl.. Top
Asig Comnbin...  Default
= edited
@ = disabled v | " | 4 | |
%

Fig. 80
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R. Verify Contour with Tab.

Step 1. Click Toolpath Group-1 in the Toolpaths Manager to select all 4
toolpaths, Fig. 81.

Step 2. Click Verify 1‘@ in the Toolpaths Manager, Fig. 81.

Step 3. Click Play ° (R) in VCR bar.

Step 4. Switch back to Mastercam (Alt-Tab).

Fig. 82

Toolpaths v 1
Py Xy | T Tx | ‘?gim -7
BXxXRA | varo s

EI--EE Machine Group-1

@t

0 DAYIMCT 3 AXL

igl D&D Drynarmic b
D Parameters

----- s #1 - 0,1875 ENDMILL1 FLAT
----- I Geometry - (10} chainis)
E Toolpath - 45821, 2K - BELT BL

B 2 - 2D High Speed (2D Area Mill

D Parameters

----- ¥ #2-0.0313ENDMILLY FLAT
----- I Geometry - {10} chainis)
8% Toolpath - 2626.4K - BELT B

B-{fF# 3 - 2D High Speed (20 Dynamic I

D Paramekers

----- W #2-0.0313 ENDMILLL FLAT
----- Bl Geometry - (3) chain(s)
g Toolpath - 1157, 2K - BELT BL

B 4 - Contour (20) - [WCS: Top] - |

D Parameters
----- s #1 - 0,1875 ENDMILL1 FLAT

----- I Geometry - (1) chainis)

8 Toolpath - 146.8K - BELT BL

Fig. 81
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S. Create WCS BOTTOM CUT.

Step 1. Rotate view to view bottom of solid
with single hole on left side,
hold down middle mouse
button (wheel) and drag to
rotate view, Fig. 83.
Step 2. Display the Planes Man-
ger (Alt-L).
Step 3. In the Planes Manger:
Click Create a new plane -, - drop
down and select From geometry, Fig. 83. .
Fig. 83
Step 4. Click the 2 lines in left corner to define construction plane, Planes v x
Fig. 85. . - pr=crEBa-5-@
&z From s T 7 omeet
?E From so\.id face.., lc (1] |
‘ ﬁ? From line normal...
- /:, -7 &% Dynamic..
\\’\ . - ‘ =
zK,/j | ~. wiork offset ié::;r::;hc I:I IE
’\ S o U N Color: -
Select S~ - O
both lines jzﬁgm
Z Origin:
i . |[___|Assucialive
Fig. 85 > Fig. 84
Step 5. Rotate axes by clicking the arrow in the Select plane dialog box, Fig. 86
until X axes points to right, Y axes to rear and Z up, Fig. 87. Plare 5.1 &
This should be Plane 6, Fig. 86. | v
Click OK |_& |in the T Fig 86
Select plane dialog box. 5 B

Fig. 87
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Step 6.

Step 7.

Step 8.

Step 9.

In the New Plane dialog box:
Key-in BOTTOM CUT for
name, Fig. 88
Origin X 0
OriginY -3
Origin Z .25

Click OK | &

Back in the Planes Manager:
Click Set All | == | Fig. 89.

Change to the Isometric View.
Right click in the graphics window

and click |7 Isometric WCS) | (Alt-7).

Save E

(Ctrl-S).

origin

| r—

Mame IBDTTDM cuTt ‘v & -y

i~ Origin
X ID.D
s |-3.U
Z ID.25 l

Name

> e
QI Back.

Boktom

=e B 8-5@

- X

GF WS T T Offset

& Right side
Left side:
[T Associative
I + lso
ok Offset igroroman | Jwes [c T ]
" Manual I
. ‘wiork, offset: Marial
& Automatic .
[Get unigue Autamatic
Caolor: -
[ Wiewsheel
[ Create Viewshest 0o 00 L}
™| Gave Bookmark *r' Origin: 3.0
¥ SetasWCS é‘ | Z Origin: 0.25
I Setae Tplane
I~ Setas Cplane Carnment:
v] %| _2| Fig. 89

BOTTOM CUT

Fig. 88

Fig. 90
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T. Circle Mill Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Confirm origin.
Use F9 to toggle
axes, Fig. 91.

On the Toolpaths
tah | TOOLPATHS

in the 2D group
click Expand gal-
lery button ~ and
click Circle Mill

Circle Mill

, Fig. 92.

Click Entities but-
ton in Drill Point
Selection dialog box, Fig. 93.

4

Click the 3 circles and click End Selection 2 @ ﬁ

Contour Dirill Dynamic ... Face
(ENTER), Fig. 94. o ~

Fig. 92

4l

Click OK | s/ |in the Drill Point Selection
dialog box.

r 7 orill Point Selection

L3

Fig. 94
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Step 6. Select Tool
from tree con-
trol and click
Select library
tool
Fig. 95.

Select 282 1/8
FLAT END-
MILL and
click OK

Fig. 96.

Step 7.

[N 2D Toolpaths - Circle Mill ]

Y HE DS

Toolpath Type =

Tool diameter: |0.1875

Tool
Hn\d& | # ‘ Assembly Na.. | Tool Name | Holder Mame ‘
[ 16 FLAT Corner radius:
Cut Parameters B 2 /32 FLAT ..
@ Roughing Tool name: IBJ]B FLAT ENDMILL
=94 Finishing
Loy Transitions Tool #: Length offset |254
i@ Depth Cuts
@ Braak Thiough Head #: Diameter offset |254
= Linking Parameters
Home / Rel. Points
Planes [WCS)
Ezsf:; Test = [~ RCTF Spindle direction: ICW' -
LI—I_>|—I J | _DI Feed rate: |25 0 Spindle speed. IT 083
ick Vi i g ID.DDES |52.4705
Quick View Settings I —— FFT: SFM
Tool /1B FLATEN.. Flunge rate: |15-U Fetract rate; |25-U
Tool Diameter 01875 Select library toal, I ™ Filter Active Filter... |
Comer Radius 0 ~ [ Force toal change [v Fiapid Retract
Feed Rate 25
Spindls Speed 1069 Comment
Coolart ot =
ToolLength 2375
Length Offset 204 LI
Diameter Off... 284 I™ Tabatch
Cplane / Tpl.. BOTTOM CUT
Asig Comnbin...  Default
= edited
@ = disabled | b4 | 0 | @ |
%
Fig. 95
E x|
C:AUzershPublich\Doc. AMill_lnch tooldb = |
‘ # ‘ Azgembly Name | Tool Mame | Holder Mame | Dia. | Cor. rad. | Length | H Flutes | Type | Rad. Ty... | - Filter I
1/32 FLAT ENDM... 00z, 0o 03vg 4 Endmill .. MNone [ Fier ot
1716 FLAT ENDM 00625 0.0 0375 4 Erdmill .. Hone Hher fetive
3/32 FLAT ENDM... 0093 0.0 0375 4 Endmill ... None 22 of 427 tools
B 4
5/32 FLAT ENDM 4 Display mode
JABFLAT ENDM 0187 00 04375 4 Endmilll MHone " Tools
174 FLAT ENDMILL 025 00 05 4 Endmill ... None ' Assemblies
BAEFLAT ENDM... 031ze 00 0.7s 4 Endmill .. MNone * Both
3/BFLAT ENDMILL 03vs 00 07s 4 Endmill .. MNone
13/32 FLAT END! 0.406 oo 08 4 Endmilll MHone
o S S o S )
A
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Step 8.

Step 9.

Back in Tool
page set:

Tool # 3
Feed rate 2

Plunge rate 1
Fig. 97.

Select Cut Pa-
rameters from
the tree control

and set:

Compensation

type Com-
puter

Compensation
direction Left

Tip comp:
Tip

Stock to leave
on walls and
floors 0

Fig. 98.

[N 2D Toolpaths - Circle Mill

R

Toalpath Type -

.
Hnld&
= Cut Parameters

@ Roughing
=@ Finishing

@ Tiansiions

& Depth Cuts
@ Break Through
[ Linking Parameters
Home ¢ Ref. Points

Planes [WCS]
Coolant

e Catingd Tewt -
4 I 3

Guick View Settings

Tool T/ FLAT EN..
Tool Diameter 0125
Comer Radius 0
Feed Rate 2
Spindle Speed 4278
Coolant Off
ToolLength 225
Length Offset 282
Diameter Off... 282
Cplane / Tpl.. BOTTOM CUT
Agis Combin...  Default

+ = edited
& = disabled

| B |Assembly Ma.. ‘ Tool Hame | Holder Mame |
| - BMEFLAT ..
B 2 - 1732 FLAT
B 3 - 1/8FLATE..
| | 2

Right-click for options

Select library tocl... [ Filter Active Filter...

™ Tobatch

Tool diameter: |0.125
Corner radius: |0.0

Tonl hame: |1fE FLAT EMDMILL

Tool #: |3 Length offset |232
Head #: |0 Diameter offset I282

I” RCTF Spindle direction: I[:w vl
Feed rate: [20 Spindle speed: [4278
FPT: W&' s [1335859

Retract rate: |5-1 0338

¥ Rapid Rietract

Plunge rate: |1.0

7

I Force tool chan

Comment

N

[N 2D Toolpaths - Circle Mill

RACT: b=

Fig. 97

Toolpath Type =
o Tool
Holder

& Firishing
: @ Transitions

oo Linking Parameters
: Home ¢ Ref. Points

Planes Mw/CS)
Coalant

Canned Text -
| I

Quick Yiew Settings

Tool Diameter 0,125
Corner Radiug
Feed Rate 2

Spinde Speed 4278

Coolant [ali3
ToaolLength  2.25

Length Offset 282

Diarngter Off... 282
Cplane / Tpl.. BOTTOM CUT
Auis Cornbin,.. Default

=

= edited
@ = disabled

Tool 1/8 FLAT EN.

Compensation type

I Cumpuler} -
=

Campensation direction Left
Tip comp: ITiD ‘ 3

d
W

L]

Circle diameter

Start angle 50.0

Stock to leave on wals

"Ry
"Ry

Stock to leave on floors

Fig. 98
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Step 10.

Step 11.

Step 12.

Step 13.

Select Depth
Cuts from the
tree control and
set:

Check Depth
cuts

Max rough
step: .02
Fig. 99.

Select Linking
Parameters
from the tree
control and set:

Depth -.15
Fig. 100.

Click OK

¥
Save H

(Ctrl-S).

[N 2D Toolpaths - Circle Mill

¥ Wl

Toolpath Type -
+ Tool
Haolder

Bl Cut Parameters
@ Roughing
E--@ Finishing

| L@ Transttions

3

Linking Parameters
Home # Rel. Paints

Plares [wCS]
Codlant

oo Canned Test -
4 I I 3

Guick View Settings

Tool 1/8 FLAT EN.
Tool Diameter 0125
Corner Radius 0
Feed Rate 2
Spinde Speed 4278
Coalant aiff
ToolLength 225
Length Offset 282
Diarneter Off... 282
Cplane / Tpl.. BOTTOMCUT
Auis Cornbin,.. Default

= edited
2 = disabled

¥ Depth cuts

b2 rough step: 0.02
# Finish cuts: IU
Finish step: IU o

™ Keep tool down

™ Subprogram

€ Sbsolute & Inciemental

M 2D Toolpaths - Circle Mill

BICT: I

Fig. 99

Toolpath Type -
o Tool
Halder

Bl Cut Parameters
< Roughing
=2 Finishing

L L@ Transtions
oo Depth Cuts
@ Break Through
- v Linking Para 5

Home / Ref. PD‘

Planes MCS)

+ Coolank
oo Canned Test -
] |»

Quick View Settings

Tool 1/8 FLAT EN
Tool Diameter 0125
Comer Radius 0
Feed Rate 2
Spinde Speed 4278
Coolant Off
ToolLength 225
Length Offset 282
Diameter OK... 282
Cplane / Tpl.. BOTTOM CUT
L Combin,..  Default

+ = edited
& = disabled

&+ Absolute

' Ahsalute

" Absolute

&+ Absolute

e (0] : | oo
1 m lzarance,

" Incremental

I | Use clearance only at the
start and end of operation

I~ Retract... | 025

@ Incremental

Feed plane... | 01

' Incremental

 Incremental

Top of stock. .. | 0o
|- ' Ahsalute

[T, I-mﬁ“

" Increme

Fig. 100
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U. Verify Circle Mill.

Step 1. Click Verify

%

Step 2. Click Play ° (R) in VCR bar.

in the Toolpaths Manager, Fig. 101.

Step 3. Switch back to Mastercam (Alt-Tab).

Fig. 102

V. Change Back to Top WCS.
Step 1. In the Planes Manger (Alt-L) set:
under Name, Fig. 103

Click Top

Click Set All

Step 2. Change to the Isometric View. Right click in the graphics

window and click

=

Step 3. Save

6T Isometric (WCS)

(Ctrl-S).

(Alt-7).

Toolpaths v &
Xy hhix ERSZEaL |7
BXR| YA TG T

E--%E Machine Group-1
El-1lL Properties - TECHHO DAYINCI 3 AXT:
E|== Toolpath Group-1
B 1 - 20 High Speed (20 Cyvnaric
D Parameters
----- s #1 - 0,1875 ENDMILL1 FLAT
----- B Geometry - (10) chains)
-2 Toolpath - 4521.2K - BELT BL
B 2 - 2D High Speed (20 Area Mil)
D Parameters
----- ¥ #2-0.0313ENDMILLY FLAT
----- I Geometry - {10} chainis)
-5 Toolpath - 2526.4K - BELT BL
-7 3 - 20 High Speed (2D Dynarnic
D Paramekers
----- s #2 - 0.0313 ENDMILL1 FLAT
----- B Geometry - (3) chain(s)
.22 Toolpath - 1157.2K - BELT BL
-7 4 - Contour (20 - [WCS: Top] - |
D Parameters
----- s #1 - 0,1875 ENDMILL1 FLAT
----- B Geometry - (1) chain(s)
-2 Toolpath - 146.8K - BELT BLt
[—]m 5 - Circle Mill - [WCS: BOTTOM b
D Parameters
----- ¥ #3-0.1250 ENDMILLY FLAT
..... . Geometry - {3) Poinks
- BE Toolpath - 12,2K - BELT BUCI

Fig. 101

Planes v X
+-m- O B O-5-@
Mame GF WS C T Offset
v | lwes Jc T ]
Fronk
EBack
Eiottom
Right side
Left side
Iso
" BOTTOM CUT
‘wiork offset: Manual
Automatic
Caolor: -
0.0 %
0.0
0.0 ®
Comment:

Fig. 103
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