Kerf Bent Clock Front Toolpaths in MasterCAM

Open the MasterCAM application and open your clock door geometry file.
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For 2D geometry such as we have, there are 2 main types of tool paths. The first one is a
contour. In a contour toolpath the tool bit will follow a path. The path can be one piece of
geometry or multiple pieces of geometry linked together end to end (this is called a chain).
When the geometry is selected you must either pick the single option or the chaining option
(multiple objects laid out end to end) before you select the geometry. We are going to
complete three contour toolpaths on the three singular pieces of geometry. The second type of
toolpath is a pocket. A pocket toolpath will make a cavity inside the selected geometry. For the
clock front, we do not need a pocket toolpath, but you will use them when we get to the box.

To start the toolpaths, go to Toolpaths/contour
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The Chaining dialog box should appear.

MasterCAM prompts you to select the
geometry you want to associate with
the toolpath. Instead of chaining, the
circle is only one object, so click on the
single option.

Then click on the inside circle
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Once the inside circle is selected (it should turn white and
" have a green arrow on the right side of it) click on the green
. IS check box (ok) to finish the selection. O
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In the 2D Toolpaths — Contour dialog box, please enter the following information:
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Basically, we just set up the parameters for the
contour cut. We still need to set the depth of the
cut. But, the only Cut Parameters that should be
turned on are the depth cuts (set at .125). It
should look like the picture on the left.
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To set the depth of the cut, please enter the below values. In the Linking Parameters tab
the values are “Absolute” and the depth is a -.75.
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Now we can finally hit the OK check to enter all these values and
MasterCAM will draw the contour toolpath on the circle.




Result:

You should see a blue
toolpath inside the inside
circle. The blue toolpath
represents the center of the
tool. If your drawing/toolpath
does not look like this, please
get assistance.

The second toolpath is similar to the first. It will be a contour with the same cut parameters and same
tool, but we will not go all the way through the piece. This time we will make a rabbit, so the depth will
be -3/8” or -.375.
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File Edit View Analyze Creste Solids Xform Machine Type [Toolpaths | Screen Seftings Help

1PEH&BE 9
P : A
NN G T e R, [ FPNERy ggf;?
% | [-454711 Y | 635549 z oo
= = =
Ribbon Bar =
Operations Manager [E2][E3] -]

PE E4EE AIPREE BeNYED

Toolpaths | Solids

=8B Machine Group-2

w-1l1 Properties - Techno Router

=88 Toolpath Group-2

- 1-Contour (20) - [WCS: TOP] - [Tplane: 1

L) parameters
#1-0,5000 STRAIGHT - 1/2 STRATGI
Geometry - (1) chain(s)
Toolpath - 349K - CLOCK FRONT.NC -
+ Options.... - Off

4

4

44

< n b

Create contour toolpath

c@ Eppe e Eewn 8 2 [6-0-96| /%7

[

% Trim...

¥ Tool Manager...

Gview:TOP

PR H@EE-
HEL/B-2%9 8-0-4-
(& @

Drill... 5 ==
" B -gge -] a7

EIEES

Block Drilling...
Pocket...
Face...

Saw ..

2D High Speed

Engraving

Surface Rough
Surface Finish

LRDFHa!

Surface High Speed
Muttiaxis...

FBM Drill...
FEM Mill...

Circle Paths
Transform...
Nesting...
Manual Entry..

Point...

Wireframe

BEHLONEET

Import NCT

Material Manager...

T "

o

1.6973
Inch

WCS:TOP T/Cplane:TOP

10 | ¥ Level 1 v Attributes | o v e— -~ | WG

Groups | 1] 7

erat]

olpg

ginl

Inside -

200PM | |
9/16/2015 | |

e BB ™R D

Select Contour chain 2

Click on the outside circle

Once the outside circle is selected (it should turn white and
have a green arrow on the right side of it) click on the green
check box (ok) to finish the selection.




After you hit the OK button for selecting geometry for the toolpath, the 2D contour toolpath window
pops up. This should have all the same settings we set for the first toolpath except for the depth. So you
can check all the cut parameters and see if they are the same (they should be, if not just enter the same
information for the last contour). Once you check the cut parameters, go to linking parameters and
enter the depth of -.375.
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Result:

You should see a second blue
toolpath inside the second
circle. The blue toolpath
represents the center of the
tool. If your drawing/toolpath
does not look like this, please
get assistance.

Now it’s time for the plow for the dial and clock movement. This plow is represented by the small
vertical line in the center of the clock front geometry. It is still a contour toolpath, so the procedure is
similar. The only difference is the cutter compensation needs to be turned off, so the center of the
cutter follows the line.

Go to Toolpaths/Countour
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- Then hit OK

This contour tool path properties are similar to the other ones, but we need a couple of changes. So
follow along and enter the following information into all the windows.

#% 20 Toolpaths - Contour

2

VIHWE

I A

g—
0 g r/ N\
: ) E

E)E = 0

..... s D | Chain geormetry

. Contour Pocket Facing Slat Mill

E Cut Earameters i h ®
. epth Cuts =

-@ Lead In/Out

-& Break Through
-& Multi Passes

v Tabs

= Linking Parameters

b Home / Ref. Points

----- &rc Filter / Tolerance
----- Flanes [WC5)

----- Coalant &
4 I 3

Quick Yiew Settings

Tool 1/25TRAIG. ~
Tool Diameter 0.5
Comer Radius 0




6
| ¥

2D Toolpaths - Contour

Cut Parameters
Depth Cuts
@ Lead In/Out
& Break Through
& Multi Pazzes
- Tabs
[=J Linking Parameters
[ Home / Fef. Points
----- Arc Filter / Talerance
----- Planes [wCS)
----- Coalant
« 1 3

m

# ToolMame  Dia.
® 1/25T.. 05 00 20

Cor.rad. Length #1

2

The same tool we used last
time should be active. This is
correct.

Quick Yiew Settings

142 5TRAIG.
Tool Diameter 0.5

Comer Radius 0

Feed Rate 200

Spindle Speed 18000
Coalant On

Tool Length
Length Offzet

Diamneter Off...
] [ 3

Tool

PR

-~

m

v = edted
& = disabled

2

Right-click for optionz

[ Filter Active

Select libramy tool...

[ Ta batch

2D Toolpaths - Contour

Vi

Tool dia: 0.5

Comer radius: 0.0

Tool name:
Tool # 1

Head # -1

Feed rate: 200.0
FPT: 0.0056

Plunge rate: 100.0

[ Force tool change

Comment

1/2 STRAIGHT BIT

Len. offset: 1

Dia. offset; 1

Spindle direction:

Spindle speed: 18000
SFM 23560209

FRetract rate; 100.0
[7] Rapid Retract

Toolpath Type -
Tool
Haolder

m

& Lead In/Out

& Break Through

@ Multi Passes

& Tabs

Linking Parameters
Home / Ref. Paoints

&rc Filker / Tolerance
Flanes [WCS)

Coolant 7
1 [l ¥

Quick Yiew Settings

Toal 1/2 STRAIG.
Tool Diameter 0.5

Corner Radius 0

Feed Rate 200

Spindle Speed 18000
Coolant On

Tool Length
Length Offzet

Diameter OFfF...
] 1 3

»

m

—_ =

« = edited
& = dizabled

Compenszation type
Contour type [ 2D

Compenszation direction Right d)

@ 0

Tip comp
Optimize cutter

5

Infinite look, ahe

cutter on the line.

Internal comer
rounding radiuz

In cut parameters, change the
compensation type to OFF.
This will put the center of the

Max. depth vanance 0.005
Stock to leave on walls 0o
Stack to leave on floors 0.0

ao

v % @[2]




E= o

i " 2D Toolpaths - Contour

¥iE

----- Toalpath Type -
----- Taol
----- Huolder

m

& Break Through
@& Multi Passes
& Tabs

Linking Parameters ~ —
Horme / Ref. Paoints

----- &rc Filter / Talerance
----- Flahes [WCS]

----- Coolant -
4| il 2

Quick View Settings

Taol 1/25TRAIG. ~
Tool Diameter 0.5
Comer Radivs 0
Feed Rate 200
Spindle Speed 18000
Coolant On

m

Toal Length 3
Length Offset 1
Diarneter Of... 1

4| n k

+ = edited
& = disabled

# Finish cuts:
Finizh step:
[ Keep toal down

[ Subproaram

@) Absolute

I] # ' 2D Toolpaths - Contour
R

I ¥

0.05

Incremental

Depth cut order

@ Bycontour () By depth

[ Tapered wallz
0o

v %G| 2]

Toolpath Type
Tool
Huolder

Cut Parameters

& Lead Ind0Out
& Break Through
& Multi Pagzes

m

& Tabs

Home ¢ Ref. Points

Arc Filter # Talerance

Ll ool o

All the other cut parameters should be
off (they should have the little red Q

next to them).

Tool Diameter 0.5
Comer Radius 0
Feed Rate 200
Spindle Speed 12000
Coolant On
Toal Length 3
Length Offzet 1

1

Diarneter OI...
4| n k

Flanes [WCS)
Coolant ¥
4| i 2
Quick View Settings
Taal 1/25TRAIG. ~

m

v = edited
& = disabled

[ Subprogram
(@) Absolute

Incremental

Lepth cut arder

() By depth

@ By contour

[ Tapered walls
n.a

v %G| 2]
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8 ' 2D Toolpaths - Contour

Vi

»

----- Toolpath Type
..... Taol

----- Halder

=+« Cut Parameters

: Depth Cuts
& Lead In/0Out
& Break Through
& Muli Passes

m

----- Arc Filker / Talerance
----- Flares [WCS)

----- Coolant %
4 1 3

Quick View Settings

Tool 142 STRAIG.
Tool Diameter 0.5

Corner Radius 0

Feed Rate 200

Spindle Speed 18000

»

m

Coalant On
ToolLength 3
Length Offset 1
Diarneter QF.. 1 -
4 [ 3
= edited
= dizabled
" =

v

v

Clearance... 2.0
@ Absolute Incremental
Usze clearance only at the
start and end of operation
Fletract, . 0.25
@) Abszolute Incremental
Feed plane. . 01
@ Absolute Incremental

Top of stock... | 0.0

Most of the values should be
the same as before, please
check. Then enter the depth of
-.375 and hit the green check.

@ Absolute Incremental
Diepth... -375
@ Absolute Incremental

This should draw the toolpath, you probably will not see the toolpath since the center of the cutter
follows the line. So you probably just see the line unless you are in a different view.

Result:




3% Mastercam Router X6 Fimaterials 1\bent clock\000 FRONT FOR WIRTER UP.MCX-6 /' If you go to an isometric view you should see the
File Edit View Analyze Creote Solids Xform Machine Type Toolpaths Screen Settings HV
. toolpath depth cuts.

¢ H&E9 A BEDRIELIGIYR V[T @-90-05 ¥
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Ribbon Bar
Opsrations Manager B

Toolpaths | Solids

—-EE Machine Group-2
i1l Properties - Techno Router
=28 Toolpath Group-2
=% 1 - Contour (2D) - [WCS: TOP] - [Tplane: 7
-] Parameters
~ W #1-0,5000 STRAIGHT - 12 STRAIG|
[l Geometry - (1) chain(s)
-2¥ Toolpath - 34.9K - CLOCK FRONT.NC -
/¢ Options... - Off
=~ 2 - Contour (20) - [WCS: TOP] - [Tplane: 1
5] Parameters
B 1-0.5000 STRAIGHT - 1/2 STRAIG
B Geometry - (1) chain(s)
£S5 Toolpath - 17.6K - CLOCK FRONT.NC -
.+ Options... - Off
=¥ 713 - Contour (2D) - [WCS: TOP] - [Tplane:
{T] Parameters

1

A I g

11

TE LsEG BIPEE BeNYEA

¥ =1-0.5000 STRAIGHT - 1/2 STRAIG
I Geometry - (1) chain(s)
§ Toolpath - 18, 4K - CLOCK FRONT.NC -|
--(' Options... - Off

GLHEHTONEET

%

i}

1.6973
d [} [l Gview:ISO WCS:TOP T/Cplane:TOP Inch

For help, press Alt+H. 3D | Gview | Planes Z 0.0 > [0 ¥ Level 1 v | Attributes 4 w —m » | WCS || Groups | |!]|?

B IalLGH] »8 MemmmRenDo 2

For the next procedure we want to verify the toolpath, basically we are going to virtually cut the piece
on the computer. So we are going to look at the geometry and toolpaths in a 3D view so we can see
what is going to happen better. Go to an isometric view if you did not already, zoom in\out, and center
the work piece so it looks something like what is below.




To verify the toolpaths, do the following:

3% Mastercam Router X6 [\MATERIALS 1\BENT CLOCK\DOOR DEMO FOR WRITEUP.MCX-6
File Edit View Analyze Create Solids Xform Machine Type Toolpaths Screen  Settings Help

B = N SA BHOR BRIGIY Begm B &-@-

MM MR MM T LYY FL R IE N M

% | 67125 v | (475758 z! oo E?J [ an. ||Dn|;...|&§||n - -
Ribbon Bar

4]
=

Operations Manager

Toclpaths | solids
W% ERc1T |2 ?
%@

= --EE Machine Group-1
4111 Properties - Techno Router
= 88 Toolpath Group-1

D Parameters

..... ¥ #1-0.5000 STRAIGHT - 1/2 SNQAIGI
----- . Geometry - (1) chain(s)
.22 Toolpath - 26. 2K - DOCR DEMO FOR

1t click this green check to select all the toolpaths.

----- " Optians... - Off
=% 2 - Contour (20 - [WCS: TOF] - [Tplane: 1
E Parameters
¥ =1-0.5000 STRAIGHT - 1/2 STRAIGI
- I Geometry - (1) chain{s)

Toolpath - 13.3K - DOOR DEMO FOR ¥/
« Options... -Off

Then click this the Verify button.
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PE EBsEHEG AIPEE DeNYED

4

=R -#] 3 - Pocket (Standard) - [WCS: TOP] - [Tpl3
3 Parameters

#1-0.5000 STRAIGHT - 1/2 STRAIGI
- I Geometry - (2) chain{s)

E Toolpath - 19.0K - DOCR. DEMO FOR ¥
----- ,r‘ Options... - Off

Ll 1] [l Gview:ISO WCS:TOP T{Cplane:TOP

For help, press Alt+H. 30 | Guiew | |

sl A e [ o [ o=




To verify, click the play button, and your work piece should look like below. Please show your instructor
to receive credit.

[

o veri - &Ji
5 fy =
B LAl B
[ &l a
9 ' Yhd
B 3 Display control
0l Moves/step: 1
dl - Moves/iefiesh 1 - [Tplane: 1
B 1/2 STRAIG|
-
. ‘_ Update after each toolpath FRONT.NC 1
- [Tplane: 1|
g Stop options [rplane
A [ Stop on collision 1/2 STRAIG]
Sh tool ch
a ‘ [T Stop on tool change S—
| [T Stop after sach operation
R | - [Tplane:
. L [ Webose
3 1/2 STRAIG|

: [@ FRONT.NC -
0

Operation . 3

Toolpath: Contaur

Tool # 1

Tool label 142 STRAIGHT BIT

100%]

3D | Gview | Planes £ 0.0 > (10 |¥ Level 1 v |Attributes| & v ———

+ | WCS | | Grou|

Congratulations, you drew all the toolpaths you need for the clock front. Please show Mr.
Marmor so he can sign off on your completion of the process..




