Mastercam 2017
Chapter 39

A. Sketch Tray Circle.

Jewelry Box

Tray

Step 1. If necessary start a new Mastercam file, click New |__E|
(Ctrl-N) on the Quick Access Toolbar QAT.
O,
Step 2.  On the Wireframe tab | WIREFRAME | ¢lick Circle Center Point el
Center Point
Step 3. In the Circle Center Point function panel:
under Size, Fig. 1
Diameter 6.5 and press ENTER Y —
Press O key on keyboard to select
AutoCursor Origin override, _
Fig 2 Basic
Entticy
Click OK @ . ose: & anal
Step 4. Right click the graphics
window and click Fit Origin size
(Alt-F1). Radus: | 3.2500
Diamzter: 5-5E'E'E'~
Step 5. Use F9 to toggle Origin/Axis Fig. 1
display on and off to confirm
Origin, Fig. 2.
Fig. 2
B. Twin Edge Point Circles.
Step 1. On the Wireframe tab = WIREFRAME | click Circle Edge Point |(_! Circle Edge Point ~ |

Step 2. Use the upper quadrant and Origin for the two points to sketch circle, Fig. 3.

Step 3.

Step 4.

Repeat, and sketch
second circle using
lower quadrant
and Origin,

Fig. 4.

Click OK

@ in the

Circle Edge
Point func-
tion panel.

Fig. 3

Fig. 4
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C. Save As “TRAY”
Step 1. Click Save As | k=i | (Ctrl-Shift-S) on the Quick Access Toolbar QAT.

Step 2. Key-in TRAY for the filename and press ENTER. Trim Break Bxtend ¢+
©) @®
D. Trim Divide. peste
Step 1. On the Wireframe tab | WIREFRAME | click Trim Break Extend o St :
¥
Trim Break|" () Trim 2 entities
Bxtend - O Trim 3 entities
Step 2. In the Trim Break Extend function panel: o 31???%&
under Type, Fig. 5 i
select Divide/delete P R
Trim arcs, Fig. 6-9. : i
Fig. 5
Click OK @ when done.
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E. Fillet.

Step 1.

Step 2.

Step 3.

On the Wireframe tab =~ WIREFRAME

In the Fillet Entities function panel:
under Radius, Fig. 10
Radius .05
Click both arecs at tip, Fig. 11.

Click OK @

Save | b | (Ctr1-S).

F. Offset Contour.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

On the Wireframe tab
WIREFRAME | click Chains
|

on Offset | 5¢15e¢ | drop down.

-

_\.J Chains

Click Chain [C80D| in Chaining ,’/
di . . {
ialog box Chain '
geometry .\
Click any are, Fig. 12. .
Click OK| & |in Chaining dialog
box.

In Offset Contour dialog box set:
under Mode, Fig. 13

Select Copy F

=
Set Distance Wiy .35
and press ENTER.

The purple offset should be inside
the red original, Fig. 14. If it is not,

click Direction | ¢ in Offset
Contour dialog box, Fig. 13.

Click OK |_ &
tour dialog box.

in Offset Con-

Step 6. Right click the graphics window and

click Clear Colors E"E .

click Fillet Entities

- Entities ~

-

Fillet

~ Fillet Entities 2 x

R ©) @®

\ Basic

Entity ™~
\ Style: (® Normal

() Inwerse

() Circle

() Clearance  0.0000

\ () Relief

/
\ Radius Lo

\ 0.0500 ‘ e
/ b
! ’

Settings =

V2 Trim entities

A Fig. 10

x4

N | lﬁ
N % 1 L=
\

\ r tode

\  Move
\ ' Copy
= Join
£ Slat

rDigtances————————— |
N ! :}“ 0.35 ‘ -1[2]
\ : 3 o =
£ =0

" Abzolute % Incremental

Cnmersg
’7(" Mone {5 Shap € all

i~ Preview

ird | Fegen I~ Fit

¥ Infirite Look Ahead

Talerance IU_Um vl
[ aw depth ID.DDE vl

Aftributes
’7'_ Use Mew Attiibutes
v | Q| 2|
Fig. 13

Fig. 14
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G. Create Line.

+
/
Step 1. On the Wireframe tab = WIREFRAME | ¢lick Line Endpoints| . | (ine e B
Endpoaints
Step 2. In the Line Endpoints function panel: _ ©0®
. . . Basic
under Dimensions, Fig. 15 - o
LOCk E Angle Mode: @ Fraeform
Angle 25 and press ENTER St
Sketch line from Origin up to e
right out past offset arc, Fig. 16. LSS
. Endpoints o
Click ok &4 7 e
Origin
H. Offset Lines. Length: | 3.0243 -*a
Step 1. On the Wireframe tab = WIREFRAME B
Axis Offset =
lick Off -bl 0.0000 =
click Offset | ofrset Fig. 16 Fig. 15
Step 2. In Offset dialog box:
under Mode, Fig. 17 oifset .
Copy @ sl =
. =
Distance |gj,] -8 Mode
Click line, then click above, ¢ to
Fig. 18. cun Ry

=

Click Apply . NE N =[]
R amd
Freview

’7|7 I Regen ™ Fit
Attributes
’7 [ Use New Attributes

Fig. 17 Fig. 18

i
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Step 3. In Offset dialog box:
under Mode, Fig. 19

Distance I.I-.I?I T
Click angled line again, then
click below, Fig. 20.

Click Apply .

In Offset dialog box:
under Mode, Fig. 21

Distance E 175
Click offset .8 line, then click
below, Fig. 22.

Step 4.

Click Direction 47"’ until
(twice) bi-directional lines appear,
Fig. 22.

Click Apply .

In Offset dialog box:
Click offset .7 line, Fig. 23.

Click OK | g

Right click the graphics window and

Step 5.

Step 6.

click Clear Colors E"E .

Delete the three centerlines.
To delete, click and press Delete key,
Fig. 24 and Fig. 25.

Step 7.

s =

Mode

" Move
% Copy
" Jain
" Slat

Preview

’7 ¥ | Regen
Attributes
’7 [~ Use New Attrbutes

? |

gfi =

Mode

" Move
& Copy

 lain ‘

" Slat

=
[T}

0175 ~v H
Preview

’7 ¥ | Regen

Abtributes
’7 ™ Use New Attrbutes

I~ Fit

x|

v oL 2|
— N
Fig. 21

Fig. 23

Fig. 24

Fig. 20

Fig. 25
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I. Trim Divide and Trim 1 Entity.

Step 1. On the Wireframe tab =~ WIREFRAME | click Trim Break Extend

N/
v
Trim Break|
Extend ~

Step 2. In the Trim Break Extend function panel:
under Type, Fig. 26
select Trim 1 entity
Trim lines to inside arc, Fig. 27.
To trim, click line on side you want to keep, then click arc.

55

Fig. 27 Fig. 28

Step 3. In the Trim Break Extend function panel:
under Type, Fig. 29
select Divide/delete
Trim all short arc segments between lines.
To trim, click arc segment between lines, Fig. 30.

Click OK when done.

R

Fig. 30 Fig. 31

Trim Break Extend 7 x

©) @®
Basic
Entity ~

Mode: (®) Trim
) Break
£ Auto
Trim 1 entity
() Trim 2 entiﬁs‘s
() Trim 3 entities
() Divide/delete
() Trim to point
() Extend

Extersion length ~)

0.1000

r |

Fig. 26

Trim Break Extend 2 x

©) @®
Basic

Entity b
Mode: (@) Trim

) Break

O Auto

() Trim 1 entity
() Trim 2 entities
() Trim 3 entities

@) Divide/dslets
() Trim to point ~

() Extend

Type:

Extension length

>

0.1000

Fig. 29
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J. Fillet Chains.

Step 1. On the Wireframe tab | WIREFRAME | click Fillet Chains |( Fillet Chains | on Fillet Enti-

=

ties| .. [drop down. Fillet Chains ¥ x
Entities - ® @ @ ®

Step 2. Click Chain [CHED)| in Chaining Basic
dialog bOX. Ertity ~

Style: (@) Normal
() Inverse

Step 3. Chain geometry of each pocket, Fig. 32. OO =
Step 4. Click OK Q‘/ in the Chaining dialog box. cha;;ec N
Fadius e
Step 5. In the Fillets Chains function panel: o250 s
under Radius, Fig. 33 Direcws “
Radius .1 25 0 All corners
and press O v
ENTER Settings !
. Trim entitizs
Click OK @ Fig. 33
Step 6. Save | k= | (Ctr1-S).
K. Pin Hole Circle.
Step 1. Right click in the graphics ¥ |[— [— EE s .
window and on the Mini R R AT *, DelNpColors

Toolbar click Wireframe

Color drop down Fig. 34 Fig. 35
arrow and select magenta, Fig. 35. )

+
+
Step 2. On the Wireframe tab =~ WIREFRAME | ¢lick Circle Center Point O

Circle

Center Point

Step 3. In the Circle Center Point function panel:

under Size, Fig. 36
Diameter .125 and press ENTER (0, 3.035)
Key-in 0, 3.035 ID,S.DSE in Circle Center Point * x
AutoCursor Fast Point and @) @O®
press ENTER twice. Basic
. Entity -
Clle OK @ N Mode: 0 Manuzl
Step 4. Save E (Ctrl-S). Cen;::l::t b
:adius: 0.0625 5 d
Diamater: 0.1250 5 d
Fig. 36 Fig. 37
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L. Cut Pockets.
Change to the Isometric View. Right click in the graphics window and click

Chain
outside arcs

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

G Isometric (WCS) | (Alt-7).

50LUDS

On the Solids tab click Extrude

Extrude [*

Click Chain [COE)| in Chaining dialog box.

Click outside arc to chain, Fig. 38.

Click OK | & |in Chaining dialog box.

In the Solid Extrude function panel:
under Operation, Fig. 39
select Create body
under Distance
Distance .75 and press ENTER

[EEEleN Advanced

The direction arrow should point down, Fig. 40. If arrow Opzration @
Name: ‘ Extrude
points in wrong direction, click Reverse All ||, Fig. 39. Typs: © Creste bocy
) Cut body
Click OK and Create New Operation @ s
Creste a single operztion
[] Automatically determine operation type
Chains :‘_‘:'
Chain 1
E‘%
Distance f‘_‘:‘
® Distance 0.75000 :
| Through all ‘
[] Both directions
Direction ] Trim to Faces v
arrow “~\a Fig. 39

Fig. 40
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M. Cut Pockets.

Step 1. Click Chain COGD| in Chaining dia-
log box.

= =

"~ o
~

Step 2. Click any geometry of each

pocket, Fig. 41. S —
Type: O Creahe body
(®) Cut bod
Step 3. Click OK| & |in Chain- ) s st
lng dlalog bOX. Creste a single operzation
[] automatically determine operation type
Step 4. In Solid Extrude function Fig. 41 chairs ®
panel, Fig. 42 e
Select Cut Body Chain 3
Select Distance {* o

Set Distance .65

i =
Distance (~
(@) Distance :.E.sc.nns -
() Through zll

The direction arrow should
[] Both directions

point down, Fig. 43.
Click OK and Create New

Operation @

N. Cut Pin Holes. Fig. 43

Step 1. Click Chain COOD| in Chain
Chaining dialog box.

o Y
D Trim to Faces W)

Fig. 42

Solid Extrude 7%

® @O®

ZEiTe Advanced

Step 2. Click Pin hole (magenta) to chain,
Fig. 44.

2 )
Operation [E,5)

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

Step 3. Click OK| & |in Chain-

ing dialog box.
& qaios el €
Step 4. In the Solid Extrude function [ Create 2 single aperatin
[[] sutomatically det=rmine operation type
panel: . ®
under Operation, Fig. 45 Fig. 44 —
Select Cut Body Direction
. arrow
under Distance
Select Through All /
The direction arrow should L @
. . ) Distance | 065000 -
point down, Fig. 46. P
. [ Bath dire:ﬁa&
Clle OK 0 : [] 7rim to Faces ':'-':'
Fig. 45

Step 5. Save | kel | (Ctrl-S).

Fig. 46
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0. Translate Solid.

Step 1.

Change to Top View. Right click in the graphics window and click

Step 2. Use F9 to toggle Origin/Axis display on.

Step 3. On the Transform tab = TRANSFORM
Step 4. Click the solid body to se-
lect it and click End Selection
@eresston | (ENTER), Fig. 47.
Step 5. In Translate dialog box set:
Select Move ™ Fig. 48
K 5
AN 1
Click OK | &/
Step 6. Click Yes to move defining wire-
frame entities, Fig. 50.
x

2]

™ Do nat ask me agai for this session ? |

You have selected a Solid ta move but, you have nat included its defining
wireframe entities. |f pou do not include the existing wireframe entities new
ones will be created automatically and the original entities will remain.

Do pou want to move the defining wireframe entities?

Fig. 50

47 Top (WCS) | (Alt-1).

click Translate

Translate |*

Fig. 49

Delta

Translate

Mova Copy Jom

Dls!ance beteen

| € Tatdl distance

X g =]
AC [T o¥ =]
e E

rFomd T

M~ %2

"X e ol
2 s =]

i~ Preview

K

I~ I Regen I Fit

Altributes
[~ Use Mew Attibutes

v | Q| 2|

Fig. 48
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P. Rotate Solid.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

On the Transform tab | TRANSFORM

click Rotate

VN

Rotate [

Drag a window selection around all to select all and click End Selection | @€ ss=ten | (EN-

TER), Fig. 51.

In Rotate dialog box set:
Copy * Fig. 52
Number of Steps S|
Rotation Angle ﬁ_ 180
Click OK |8

Right click the graphics win-

Make window
selection

dow and click Clear Colors

B0
=
| =l

Save | b1 (Ctrl-S).

T

1I
fove Copy Join
R e

M Iﬂ 5 Anole betwesyy
S
z

= Tiotal sween

&
N

557 e =11

i+ Rotate " Translate

Preview
’7|7 Regen [~ Fit

Attributes
’7 [~ Use New Altrbutes

v | Q| 2|

Fig. 52

(o]

-
)4

Fig. 54
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Q. Machine Type and Stock Setup.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Step 8.

Step 9.

Change to the Isometric View. Right click in the graphics win-

dow and click | Isometric (WCS)

(AIt-7).

If necessary, display Toolpaths Manager. On the View tab

WVIEW

click

E Toolpaths

(Alt-0).

If Machine Group is not displayed in
the Toolpaths Manager, Fig. 55 on the

Machine tab = MACHINE | "click Ma-
A
chine| ,;, |> Default from the menu.

Expand Properties in the Toolpaths
Manager and click Stock Setup,

Fig. 55.

Confirm Stock Plane is Top, Fig. 56.

Confirm Display is checked.

Key-in for X, Y and Z stock dimen-

sions:
X 8
Y 8
Z .75

Confirm Stock Origin coordinates:

X0
YO
70

Click OK

v

in the

Machine Group Properties. s <

Toolpaths v

B hix EhSEcal |7
B A v‘Ee?‘IEI‘I—T

E!--EE Maching Group-1

B-1lL Properties - TECHMO DAYINCI 3 A%
2

Machine Group Properties 1'
" Files | Tool Settings  Stock Setup |
Stock Flane
=1 ~
Shape
* Rectangular = Solid [y |
' Cylindrical " File I j E
Aris
wix Ty CZ
v Display5 v /I\ o
¥ Fit screi 2.0 8.0
s S
& i frame ‘,/ J: S
..
 Solid = =7, >~
- G o ~. Ta
"t 4 7
Stock Origin /L}‘T:\/’ /,‘y‘-i\tz L
In view S ~ - 075
coordinates = - . ¥ - 5 \' &
= -~
« 0o SN
s 0.0
Z |00
ks
Select comers...l Bounding box | HEl extents |
AllSufsces MScids | AlEniies | Unselectal |
[ Use Machine Tree
v|%| 2]

Figi

57
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R. Dynamic Mill Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

enter nem N name Y
On the Tool Daths tab TOOLPATHS in the 2D group click Dy_ C:\Users\Documentsimy meam201 75MILLAN..
@ |TRAY
namic Mill =) vl ®| 2|
Dynamic ...
] ] ] Fig. 58
Click OK V’ in the NC name dialog,
) x %
Flg' 58'  Chaingeomety———————————
M achining regions I @ @ |
. . s . o 5l @
SeleCt MaChlnlng reglons bUtton m 7~ Machining region strate;
Chain Options dialog box, Fig. 59. 9 Sriiis
" From outside
— Open chain extension to stock——
Select Chain [(CR€| in Chaining dialog : o2 e st
. Tangent
bOX, Flgo 60. " Shartest distance
. X Avoidance regions
Click any geometry of each pocket to chain o & | ®|
all pockets and click OK | & |in Chain st
dialog box, Fig 61. o k| @ |
Containment regions
m | @& |
Click OK in the Chain Options box, P
Fig 62. o k| ® |
Preview chains El
. T ?
Chain all pockets I . x 2
for machining - I Don't show this dialog again this session
regiions - i
& Fig. 59 x
~Chain geamety————————————
B tdachining regions
. - N G | @ |
- o  Machining region strategy ————
-7 ~ 4 Stay inside
. i S " From outside
- “ - - i~ Open chain extension to stack ——
X o7 = Mone (ignore stock)
-

" Tangert
" Shartest distance

Avoidance regions

o u | ®|

Alr regions

o b | @

Containment regions

o b @

Entry chain

o | ®

Freview chains | “l

Ve %

?

S

™ Don't show this dislog again this session

Fig. 62
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Step 7. Select

Toolpath Type ‘ ¥

from the tree
control and
confirm:

Step 8.

Dynamic Mill
toolpath

Machining
regions 6
Fig. 63.

Select Tool
from tree con-
trol and:

Click Select
library tool
Fig. 64.

[N 2D High Speed Toolpath - Dynamic Mill ﬂ
=l r Chain geometry
Tocl ‘ El mn
o 5 D ; —ﬁ . I achining regions
Holder Dynamic Mill __Aea Mil Dynamic Peel Mill
Contour 6 l% &b
& Stock
= Cut Parameters ~ Machining regNgPstrategy
@ Depth Cuts % Stay inside
Entry Mation
- Break Through " From outside
[ Linking Parameters
Home # Rel. Paints  Open chain extension to stock
' Mone [ignore stock]
Arc Filter / Tolerance ™  Tangant
Pl Cs
CoTI:;t[W ! ™ Shortest distance
Canned Test -
4 I » Avwoidance regions
Quick View Settings @ L\g | ®
Tool 34 FLAT EM... Air regions
Tool Diameter 075
Comer Radius 0 o M E
Feed Rate 64176 Containment regians
Spindle Speed 713
Coolant ot m  k | @
ToolLength 0O .
Entry ch
Length Offsat 241 T enan
Diameter Off.. 241 m b &
Cplane / Tpl.. Top
Avis Combin...  Default EE H
= edited
@ - disabled v | ® | 0 | P |
2
.
Fig. 63
[N 2D High Speed Toolpath - Dynamic Mill x|

Toolpath Type =

Tool

Hn\de&
- Stock
[ Cut Parameters
i@ Depth Cuts

Entry botion
& Break Through
= Linking Parameters
Home / Rel. Points

ArcFilker / Tolerance —

4

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

34 FLAT EN...
075

0

E4176

13

0if

Top
Default

# ‘ Assembly Na... | Tool Name

| Holder Mame ‘

4

Select library tool, I

™ Tobatch

Right-click for aptions

I Filter Active: Filter... |

Tool diameter: |0.75

Cormer radius: |0.0

Toal name: I 3/4 FLAT ENDMILL

Tool #: |24 Length offset; Iz‘ﬂ
Head #: |1 Diameter offset; |2‘ﬂ

Spindle direction: | Cw -

Spindle speed |T13
SFM IW 39.9869
Retract rate: IB 476

¥ Fiapid Retract

I~ RETFE

Feed rate: IE 4176
FPT: ID.DD23
Flunge rate: IE-‘ﬂ 76

™ Force tool change

Comment

B In

Fig. 64
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Step 9 . Cllck 285 % Tool Selection - C:\Users'PubliciDocumentsshared Mcam20174Milly Tools Mill_Inch.tooldb x|
1/4 FLAT CAUsers\Public\Dac, . MillInch taaldh |
ENDMILL ‘ # ‘Assamb\y Name | Tool Mame | Holder Mame | Dia. | Cor. rad. | Length | H Flutes | Type | Rad. Ty... | - Filter
. o2 - 1/32 FLAT ENDM... 0031.. 00 0375 4 Endmill ... Mone [% Filer it
and click il 280 1716 FLAT ENDM 00625 00 037s 4 Endmill .. None lher ctive
j 3/32 FLAT ENDM... 0093 0.0 0378 4 Endmill ... None 22 of 427 tools
OK 1/8 FLAT ENDMILL 0125 00 037 4 Erdmill .. Mo
. 5/32 FLAT ENDM... 0156.. 0.0 0375 4 Endmill ... Mone Display mode
Flg. 65. 3/16 FLAT ENDM 4 Erdmill  Mene  Tools
. 4 " Assemblies
7] 516 FLAT ENDM... 1 Erdmill & Both
. bo287 378 FLAT ENDMILL 0375 oo 075 4 Endmill ... Mone
e 13/32 FLAT END 0405 00 08 4 Endmill .. Nore | | |
Step 10. Back in 'z P S i A i 3 -2
4
Tool page .
pag Fig. 65
set:
D High Speed Toolpath - Dynamic Mill ﬂ
Feed rate 40 ‘ ¥ LW
Plunge rate 20 T T ——
F. 66 Tool diameter. |0.25
1 . # | AssemblyNa.. | ToolN Halder
g. I [ AssemblyNa... | ToolName | Holder Mame | o [
285 = 1/ FLATE.
Stock
Cut Parameters Tool narme: |1/'4 FLAT EMDMILL
i Depth Cuts
Entry Mation Tool #: 285 Length offset |255
- Break Through
- Linking Parameters Head #: |0 Diameter offset |255
Home / Ref. Paints
ArcFilter / Tolerance —
Planes [WCS)
e Cinolant . I =
Canned Test e I~ RCTF Spindle dirsction: | T
« | - : 5l Feed rate: [40.0 s Spindle specd: [2733
jick View Sett FPT: II] o047 SFh IT 39,9869
st el Right-click for options
Toal X 14 FLATEN.. Flunge rate: IZU-U Retract rate: I8 N7
Tool Diameter  0.25 Select library toal... [~ Filter Active Eilter... |
Corner Radus 0 [ Force tool change' [v Rapid Retract
Feed Rate 40
Spindle Speed 2139 ezt
Coolant [al3 LI
ToolLength 25
Length Offset 285 LI
Diameter O 285 ™ Tabatch
Cplane / Tpl.. Top
Avis Combin...  Default
= edited
@ - disabled V’l xl e}l P |
—"

Fig. 66
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Step 11.

Step 12.

Select Cut
Parameters
from tree con-
trol and set:

Cutting meth-

od Climb
Stepover 45%

Stock to leave
on walls and
floors 0

Fig. 67.

Select Depth
Cuts from tree

control and set:

Check
Depth cuts

Max rough
step .2
Fig. 68.

[N 2D High Speed Toolpath - Dynamic Mill

Y HE|®

- Toolpath Type
Toal
- Holder

-

= Cut Para
& Depth Euls~

------- Entry Mation

& Break Thraugh
Linking Parameters

- Home / Ref. Paints

AycFiter / Tolerance. —
Flanes [w(CS)

Coalant

Canned Test

;I—I;l;I

Quick View Settings

Tool 1/4 FLATEN...
Tool Diameter  0.25
Comer Radius 0

Feed Rate 40
Spindle Speed 2133
Caolant Off
ToolLength 25
Length Offset 285
Diameter Off.. 285
Cplane / Tpl.. Top
Avis Combin...  Default

= edited
& = dizabled

Cutting methad

N

=
Tip comp Tip _l
Approach distance  |0.0 Eattom left -

First pass offset

k4

First pass feed reduction

Corwentional feed rate

Stepover 450 s % 01125
it toolpath radius 100 0.025
 Gap size

"~ Distance

* % of tool dismeter

Cut order optimization

— Motion < Gap size. Micro lift IMﬁt3'|ﬁ| >
ID 1]
m k

Micio lift distance Stock to leave on walls

9 9

Back feediate Stock to leave on floors

Motion > Gap size, retract
“Never

J

Fig. 67

[N 2D High Speed Toolpath - Dynamic Mill

- Toolpath Type =
Toal
- Holder

& Stock
- Cut Parameters

------- Entry Matior}

& Break Thraugh
Linking Parameters

- Home / Ref. Paints

AycFiter / Tolerance. —
Flanes [w(CS)

Coalant

Canned Test

;I—I;l;I

Quick View Settings

¥ Depth cuts o

Max rough step: 0

# Finizh cuts:

Finish step: 0.0

1%

™ Use island depths

™ Subpragram
[ Tapered walls

% fsaluts = [rcremental

Tiaper angle

|sland taper angle

Tool 1/4 FLATEN...
Tool Diameter  0.25
Comer Radius 0

Feed Rate 40
Spindle Speed 2133
Caolant Off
ToolLength 25
Length Offset 285
Diameter Off.. 285
Cplane / Tpl.. Top
Avis Combin...  Default

= edited
& = dizabled

I Idland facing

20

Dwerlap:

e

Stock above islands:

Fig. 68
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Step 13.

Step 14.

Step 15.

Step 16.

Select Entry
Motion from
tree control
and set:

Plunge angle
10
Fig. 69.

Select Linking
Parameters
from tree con-
trol and set:

Clearance 1

Depth -.65
Fig. 70.

Click OK

w/ in
Dynamic Mill
dialog box.

Allow
Mastercam to
calculate the
toolpath.

=

[N 2D High Speed Toolpath - Dynamic Mill

¥ W

| B o

ic Filter / Tolerance ™

4

Quick View Settings

Tool

Tool Diameter
Comer R adius
Feed Rate
Spindle Speed
Conlant

Tool Length
Length Qffset
Diameter Off
Cplane / Tpl...
Avis Comnbin...

= edited
& = dizabled

TAFLATEM..
nzs

o

40
2124
[al3

25
285
285
Top
Default

e Toolpath Type -
o Tool Entry method
Holder ’7 IHe\iH only
& Stock i~ Chain geometny
- Cut Parameters ()
v Depth Cut:

nking Parameters IHstia s
+ Home / Ref. Paints Trachoidal loop radiis

Additional slat width

I Center helix on point

Z clearance
' Plunge angle

" Entry pitch

I Entry feeds / speeds

Ramp feed rate

Ramp spindle speed

[well before cut spindle speed

Step 17. Save

(Ctrl-S).

[N 2D High Speed Toolpath - Dynamic Mill

TE

| B

Fig. 69

Toal
Holder

Stack

+ Toolpath Type

- Cut Patameters

oo Diepth Cuts
=+ Entry Mation
< Break Through

Home / Rel. PO

- Planes [WC5)
- Coolant
- Canned Text

4

- drc Filter / Tolerance —

[v  Clearance...

&+ Absolute

~

T Increms

Quick Yiew Settings

_I—I_’l;I

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

= Retract. . | 0.25

% Absolute © Incremental

Feed plane.. | 01

Tool

Tool Diameter
Carmer R adius
Feed Rate
Spindle Speed
Caolant

Taol Length
Length Offset
Diameter OIf...
Cplane # Tpl...
Az Combin

= edited
@ = disabled

1/4 FLAT EM
0.25

=

40
2133
Off

25
285
285
Top

D efault

" Absolute 15 Incremental
lupufstuck..l 0o
& sbsolube  C Incremental
Depth.. | -B5
==  Absolue % \ncleh
v | ®| S| 2|

Mastercam 2017
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S. Contour Toolpath.

Step 1.

Use Alt-T to turn off toolpath display.

(=K

Step 2.  On the Toolpaths tab TOOLPATHS i the 2D group click Contour cont
Step 3. Click Chain oo (C) in Chaining dialog box, Fig. 71. =L B
. (& G|

Step 4. Click both outside edge geometry to chain both, Fig. 72. The chain [Coum 0]

arrow should point clockwise around each chain. If a chaining O oo 0|

directions arrow is pointing in the opposite direction - click Reverse

<}+} , Fig. 71. Confirm chains!

_ Direction of chain
determines which side of
- _*_\ ‘chaln tool cuts!
Chalr;\ar;‘;w P 1
clockw1se - P
Chain arrow/
clockwise -
Fig. 72
Fig. 71

Step 5. Click OK ¥” in Chaining dialog box
Step 6. In the 2D =

Toolpaths Con-

tour dialog box e T =

COnﬁIm Contour Prcket Facing Slat Mill Chain gearmnetry

2 Chains B G Y

Fig. 73. B ey

& Tabs
[+ Linking Parameters
------- Home / Ref. Paints—]

o rc Filter / Tolerance
e Planes PWCS)
Coalant

LI—I_’l_I
Quick View Settings
1A FLATEN...

Toal

Tool Diameter
Comer R adius
Feed Rate
Spindle Speed
Conlant

Tool Length
Length Qffset
Diameter OF
Cplane / Tpl...
Avis Comnbin...

= edited
@ = disabled

0.25

]
E4176
1063

Top
Default

v | ®%| O]

7

-

4

Mastercam 2017
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Step 7.

Step 8.

Select Tool
from the tree
control and:

Confirm 285
1/4 FLAT
ENDMILL

Feed rate 40

Plunge rate 20
Fig. 74.

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. 75.

[N 2D Toolpaths - Contour

RICTIEX:

el

Toolpath Type =
e
Holder

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

e darc Filber / Tolerance

e Planges [WES)

e Cinolant -
a0
Quick View Settings

Tool 1/4 FLATEN...
Tool Diameter  0.25

Comer Radius 0

Feed Rate 40

| # ‘ Assembly Na... | Tool Name

Tool diameter: |0.25

| Holder Mame ‘

b =5

|

Corner radius: 0.0

1/4FLATE.. ‘

Tool name: |1.v‘4 FLAT EMDMILL

Tool #: |285 Length offset: |255
Head #: |0 Diamneter offset |255

Spindle direction: ICW' i

Feed rate: |4U.U Spindle speed IW 083

| =]

Select library tool

FpT: [0.0034

Plunge rate;: IZU-U s

™ Force tool chang

SEM |59 3607
Retract rate: I8 476

[~ Rapid Retract

Right-click for options

[ Filter Active Filter. |

Spindle Speed 1059 Gzt
Coolant of =
ToolLength 25
Length Offset 285 LI
Diameter Off.. 285 ™ Tobatch
Cplane / Tpl.. Top
Avis Combin...  Default
= edited
@ - disablad V,l xl e}l P |
2
.
Fig. 74
[N 2D Toolpaths - Contour x|
Toolpath Type =
o Tool
Holder Compenzation type Iwaar vI
Contaur type 2D hd
Deth Culs‘ Compenzation direction Left e d & 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
Haome / Rel. Points— around cormers ISharp jv
[v' Infinits look ahead
e darc Filber / Tolerance
Internal cormer IU 0
EIG”IES [WCS) rounding radius
‘oolant _';|
External comer IU 0
LI—I C break radius o]
Quick View Settings Max depth variance II] 005
Tool TAFLATEM..
Tool Diameter  0.25
Camer Radius 0
Feed Rate 40
Spindle Speed 1063 Stock to leave on wallz oo l
Caolant oif ‘_
ToolLength 25 Stock to leave on floors [ili]
Length Offset 285 ~ =
Diameter Off.. 285
Cplare / Tpl.. Top
Az Combin...  Default
v = edited
@ - disablad ‘V,l xl e}l P |
2

Fig. 75
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Step 9.

Step 10.

Select Depth
Cuts from tree
control and set:

Check Depth
cuts

Max rough
step .2

Check Keep
tool down
Fig. 76.

Select Lead
In/Out from
tree control
and set:

Uncheck Lead
In/Out
Fig. 77.

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 1/4 FLATEN...
Tool Diameter  0.25
Comer Radius 0

Feed Rate 40
Spindle Speed 1063
Conlant Dff
ToolLength 25
Length Offset 285
Diameter OF. 285
Cplane / Tpl.. Top
Avis Combin...  Default

= edited
@ = disabled

—Iv Depth cuts

I ax rough step:

# Finish cuts: 0

Finish step: 0.05

¥ Keep tool down

[ Subprogram
& shsofute

€ neremental

Depth cut order
' Bycontowr ¢ Bpdepth

[~ Tapered walls

Tiaper angle:

—

Fig. 76

[N 2D Toolpaths - Contour

R i Y=

- 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 1/4 FLAT EN...
Tool Diameter  0.25

Comer Radius
Feed Rate 40
Spindle Speed 1069
Coolant Qff
ToolLength 25
Length Offset 285
Diameter Off... 285
Cplane / Tpl.. Top
Az Combin..  Default

o

= edited
& = disabled

T Lead In/Out
[¥ | Enter/esit 2PN

¥ Erfiy

it in closed contours

r Line
= Perpendicular

—

% Tangent

Length

Ramp height

A
Radius

0.0
o000 % IU 25
IHEI 0
IU ]

Sweep

Helix height

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

™| Flunge after first move

™| Oyeride feedrate. [40.0

| Adiust start of contaur,
Length

= Evtend &% Sharten

¥ | Gouge check

“

l= =

L1

[z =

Overlap 0.0
¥ Exit

L

&
" Perpendicular, & Tangent

Length 1000 % oz

Fiamp height

A

Fadius 1000 % [0z
Sweep

Helix height

1117107

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

= | Fetract before last move

™| Duveride feediate. [a0.0

| Adjust end of contaur

& Shorten

&

Lenagth

) Estend

v | %8| Q| 2

Fig. 77
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Step 11.

Step 12.

Step 13.

Step 14.

Select Break

[l 20 Toolpaths - Contour

Through from ‘ VI |8

tree control
and set:

Check Break
through

Break through
amount .01
Fig. 78.

Select Linking
Parameters
from tree con-
trol and set:

Depth -.75
Fig. 79.

Click OK

oA

Save H

(Ctrl-S).

- Toolpath Type &
Tool
- Holder

Cut Parameters
i Depth Cuts
@ Lead IndOut

- Linking Parameters
Home / Ref. Paint

- A Filker / Tolerance
Planes fw/CS)

Coolant

Quick Yiew Settings

Tool 1/4FLATEN
Todl Diameter  0.25

Corner Radius
Feed Rate 40
Spindle Speed 1069
Coalant Off
ToolLength 25
Length Offset 285
Diameter Off... 285
Cplare / Tpl.. Top
Aziz Combin.. - Default

=

«  =edied
& = disabled

—Iv Break thiough

Break through
amount

0.01

Fig. 78

M 2D Toolpaths - Contour

VHE &

------ Toalpath Type =
o Tool
-+ Holder

-+ Cut Parameters

" Linking Parameters
fe Home / Ref Po&

A Filter # Tolsrance
Planes C5S)
Coolant

ﬂ—l_ﬂLI

Quick Yiew Settings

Tool 1/4 FLAT EN...
Tool Diameter  0.25
Comer Radius 0

Feed Rate 40
Spindle Speed 1069
Coolant Qff
ToolLength 25
Length Offset 285
Diameter Off... 285
Cplane / Tpl.. Top
Az Combin..  Default

= edited
& = disabled

[

[T Clearance |2.U

* Absolite  © Incremental

™| Use clearance orly at the
start and end of operation

=3 Retract... ID.ZE

" Absolute % Incremental

Feed plane. IU.Z

" Absolute % Incremental

Top of stock... IU.U

i+ Absolute 1 Incremental

ﬂl 07 s

I~ Absolute % Increme

v | %] Q|

Fig. 79
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T. Verify Toolpaths. e .

Step 2. Click Verify 1‘@ in the Toolpaths Manager, Fig. 80. L

Step 1. Click Toolpath Group-1 in the Toolpaths Manager to select Dy- », %, 1, 1w Ev = 2
namic Mill and Contour toolpaths, Fig. 80. axm|van i"i @t

28 EE Machine Group-1
E| _|],|_ Properties - TECHMO DAVINCT 3 AXT

Tool settings
Stack setup
& Toolpath Group-1

é..
B- E? 1 - 2D High S¢ D Crynanic I

Step 3. Click Play ° (R) in VCR bar. éﬁﬂﬁ? panaers

------ - Geometry - (6] chain(s)
----- .88 Toolpath - 5134.6K - TRAY.N

Step 4. Note Total Time to run program under Toolpath Info in the Move EE-B 2 Cortour (20)- [WCs: el -

i Parameters

a #285 - 0.2500 EMDMILL1 FLs
I Geometry - (2) chainis)
----- .88 Toolpath - 40,9K - TRAY.ncd

List panel (roughly 28 minutes 22 seconds), Fig. 81.

Step 5. Confirm Contour toolpath is cutting outside green arc geometry, Fig. 80
Fig. 82.
[ Move Info
Step 6. Switch back to Mastercam (Alt-Tab). 4 Toolpath Info
Feed Length  1286.814
Feed Time 28min 21.55
Min/Max X -3.275 [ 3.275
Contour Min/Max ¥ -3.475 [ 3.475
toolpath Min/Max Z -0.760 [ 1.000
- Rapid Length  115.487
outside \ ‘ Rapid Time  0.69s
Total Length 1402.301

Total Time 28min 22.19s
[» Verbose ‘

Fig. 81

Contour
toolpath
outside

Fig. 82
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U. FBM Drill Toolpath Right Tray.

Step 1.

On the Toolpaths tab
group click Expand

TOOLPATHS

FBM Drill

D _

FEM Drill

, Fig. 83.

Step 2.

Step 3.
and set:

in the 2D

Click the right Tray solid, Fig. 84.

Select Hole Detection from the tree control

Confirm Limit search to plane Top

Fig. 85.

allery button = and click

Contour

-

-

Drill

©!

Dynamic ...

Els
Fig. 83

[N FBM Toolpaths - Drill

Face

= Hole 0k
- Hole Mappir&
eep Dirilling

- Spat Driling
h - Pre-drilling
B Hole milling

L@ Circle Mil
@ Helix Bore

....... Tools

- Linking Parameters

Additional zettings

- Coolant

- Aniz Combination

- Misc Yalues

------- Features
Legend

= edited

& = disabled

¥ Include blind hales
¥ Include chamfers
™ Include split holes

¥ Limit search to plane

Minimurn diameter

Maximum diameter

Top

I™ Set nomals toward tool plane h&ct

™ Delete ewisting features on detect

I 003125

i~ Co-auial holes
I achine co-axial holes with gaps:

IFrom 1 plane j

I 0o time: the dill diameter

T e

Sweep angle

' |gnore
1 Minimum
 Maimum
Anale

Step

L

Mastercam 2017

Fig. 85
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Step 4.

Step 5.

Step 6.

Select Spot
Drilling from
the tree control
and uncheck
Spot Drilling
check box,
Fig. 86.

Select Pre-
drilling from
the tree control
and uncheck
Pre-drilling
check box,
Fig. 87.

Click Detect

button w at

the top of the

dialog box to

find the holes,
Fig. 87.

[l FBM Toolpaths - Drill

EXT

[ Setup
5. Hole Detection
------- Hole kapping
eep Diiling
Sxeall Spot Dilling
- Pre-diiling ~

=& Haole miling

i Circle Mil

- Helix Bore
...... Tools

------ Linking Parameters
Additional setiings
- Coolant

+ Az Combination
- Misc Values

------ Features
Legend:
+ =edited
2 =disabled

I Spot diiling

~

1000 &%, percentage
of firished halz

0.375 Izw. depth

¥ | Combine Spot Drill nperations that share the same depth andjretract valies

™| Wse this bool For &l spot diill aperations

| 1m

N FEM Toolpaths - Drill

Fig. 86

%3 HE

= Setup
=] Hole Detection
H Hale Mapping
4 Deep Diiling
+ @ Spat Diiling
o
[E-€ Hole miIIing‘
& Circle Mil
2 Helix Bore
Todls
Linking Parameters
= Additional settings
: Caalant
Ay Combination
Misc Values
Features

Legend:
~ =edied
& =disabled

1 Pre-diiling

~

¥ | Pre-dill pilat holes anly

Finirurm
diameter

0.375

Increment

IU.ZE

=

I | Stock toleaye

I 0.015

v | %] O]

Fig. 87
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Step 7.

COl’lﬁI‘m 1 hOle [l FEM Toolpaths - Drill
with depth of ‘ﬂ |kl W %

.75 1s listed
and click OK

v |

Fig. 88.

[ Setup

- Hole Detection
Lo Hole Mapping
- Deep Diiling
@ Spot Driling
@ Pre-diilling

- Hale milling

& Circle Mil
- Helix Bore

onls
Linking Parameters
Additional settings
----- Coalant
------- Awiz Combination
------- HMisc Walues
STl f=atures

Legend:
~ = edited
@ =disabled

,. = Haule can be created
1 ='Warning - check toal
i) = SOLIDWORKS defined

" =Featue suppressed

Digplay all nomals

1 features, 0 selected

State I Hole type | Dia,

[Plane |21 | Depth

| ce | cs [ Bind | Spit | Finish taol

Dill 0125

| % 2

Top oo

075 s

Select comman featires |

SLOPRT: DRILL, 148, ..

Select coaxial features

v | %] Q]
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V. FBM Drill Toolpath Left Tray.

Step 1.

Step 2. Click the left Tray solid and params are all set so just click Detect button

[ FBM Toolpaths - Drill

On the Toolpaths tab

TOOLPATHS

in the 2D group click FBM Drill

'y

FEM Drill

Toolpaths
P D Ix BB ol |7

Haole Detection

Digplay all normals

Hole kapping
Deep Diiling
Spot Driling
Pre-diiling
Hole milling
i Circle Mil
- Helix Bore
...... Tools
Linking Parameters
ditional settings
Conlant

Az Combination

Misc Valuss

Legend:
= edited
@ = disabled

f. =Hale cah be created
%, =Waring - check tool
i) =5S0LDWORKS defined

" =Featue suppressed

State | Hole type | Dia.

[Piane  [Z1 | Depth

| 8 | cs | Bird [ Splt | Finish tool

X[ *| o

Selent common featires.

Select coasial features

v | | Q| 2

)

Fig. 90

Step 3. In the Toolpaths Manager Ctrl click both FBM Drill Toolpath
Groups to select both Toolpath groups, Fig. 91.

=

Step 4. Save

(Ctrl-S).

)\\\

| Fig. 90.

v 1

XM |[vacsd (T

E--EE Maching Group-1

-1l Properties - TECHNO DAYINCT 3 A%
i -[E5] Files

- @ Tool settings

O Stock setup

Tonlpath Group-1

1 - 2D High Speed (2D Dynamic I
D Parameters

s #285 - 0.2500 ENDMILL1 FLs
I Geometry - (6) chainis)
2% Toolpath - 5134.8K - TRAY.N
2 - Cantour (200 - [WCS: Top] -|
D Parameters

----- W #2355 - 0.2500 ENDMILLY FLs
----- I Geometry - (2) chain(s)
22 Toolpath - 40.9K - TRAY.ncd
- 3.3 FBM Dril

EHEES 4 - Peck Dril - [WCS: Top] - [Tple
D Parameters
----- W #32-0.1250DRIL - 1/3 DR,
- [B] Geometry - (1) Points
.22 Toolpath - 4.8K - TRAY.Acd -
2 FEM Drill-001

EF? 5 - FBM Drill
D Pararnetet
% 6 - Peck Dril - [WCS: Top] - [Tple
D Parameters
W #82 - 01250 DRILL - 1/5 DR
. Geometry - (1) Paints
B8 Toolpath - 4.8K - TRAY.ncd -

Fig. 91
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