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,' MhaspX.exe () CNC Software, Inc. (v8.01) =

SIM type: (D HASP (®) NetHaSP

r ode: () Local

Update code file |

14 Mastercan = Mill level 3 Fead

14 Mastercam » Lathe level 1

14 Mastercam = wire

14 Mastercam ¥ Design Update

14 Mastercam » Solids

14 Mastercam » Router Pro Active licenses
Stop

After the
ok

computer “reads”
the nethasp,
these programs
should show up.
If not ask your
instructor. Serial number:

User type: Educational

7a0g

Start date: Unlimited

End date: Unlimited

Maintenance expiration date: 431205
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Open the MasterCAM application, it should look something like below.
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First thing is to figure out what you are making....Using the measurements from your plans or
your adjusted measurements from your plans, you will draw your geometry (geometry is a
generic term for lines, arcs, etc. in a computer drawing program). This geometry must be drawn
in the 1t quadrant of the coordinate system, so positive x and y. The placement of the
geometry matters since we will later be cutting out the part using the CNC Router. The CNC
Router uses the coordinates from where you draw the geometry.

F9 will display the x/y axis such as:
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To start a project, we need to set our specific CNC router and set up the stock sizes. MasterCAM can
write NC code for different manufacturers of CNC equipment. Our router is called a Forest Scientific
Velocity 3 axis mill. MasterCAM will write the correct type of code as long as we pick the correct
machine definition. Currently the only computer with this machine definition is the one hooked to the
CNC router, so please just pick the default, then your instructor will change it at the CNC machine. This is
a critical first step, without a machine definition, the CNC router will crash....litterly the tool bit will dive
into the table top. Goto Machine Type/Mill/Default.
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The result: there should be one machine group (“Machine Group -1”) that says “Properties — Mill
Default”, if there is other Machine Groups, right-click and delete them.
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Setup the stock:

Enter the measurements for your
piece, I'm putting in 11 (y), 22 (x),
1.5 (z) for my measurements for
the project. I’'m not including the
extra stock for the screws to hold
it down to the router.

Set the stock origin by clicking on

this corner.

-

Check “Display”

Click the Green Check Mark (OK)

After you click ok in the stock setup, you should see a red dashed rectangle that represents your stock.
Zoom in or out so that you see the whole piece. If you hit F9 on the keyboard, that will display the x,y,z

axis.
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Entering Geometry

It’s time to start drawing some geometry, so figure out the measurements you want to cut on your
piece. I'm going to start with the measurements that bound the sculpted seat. I'm going to start the
sculpted seat 2” from the sides and go % deep in the middle of the seat. That should be enough
measurements to build the geometry. Using the line tool, start at the origin and draw a line from the
edge of the seat to where the sculpted seat will start (2” in my case).

3% Mastercam Mill 8
FILE EDT VIEW ANAWZE CREATE SOLIDS MODELPREP XFORM MACHINETYPE TOOLPATHS SCREEN SETTINGS HELP

O . O PLIDSS T & @-0- 087 / V- NEEIE =11
Linetool [, _ . PR

L/ VX BSREBAND Y BE- HEASE-¢¢0 Q- §-&- 117

X |2.11365 -]y [-0.02976 sz [00 e XK@ | W (&3 EE| 10 R » BN
o Nl R %3 = [20 “[2D (Z] [oo <[] 1100 [] fe=e O v P
> = Line distance or length
~» Toolpaths v Rx

K "x"x
= | Specify the first endpoint |

4 B--EE Machine Group-1
-, =111 Properties - Mill Default A ) A L. .
ol B ot Using the line tool. Click on the origin as the first

Tool settings .
W &> stock setup endpoint. Follow the prompts on the screen. Then
2 oolpa’ roup-. . . . .

: - O; il enter the length of your line in the distance field, and
» then anchor the line horizontal, like this. MasterCAM
* will sketch the line first (light blue). To draw it hit
., . .

3 enter again (then it should turn dark blue).
b
i
»
-K
‘a Y

—t
$ < > X
q:

WCS: TOP T/Cplane: TOP

N It’s hard to see, but it turned dark blue.

.| Toolpaths | selids Top

w

WCS: TOP T/Cplane: TOP




Then do the same procedure to draw across the front of the seat. This time we are going to start at the
end of the last line and draw across the distance we want the sculpted part to be (18” in my example).
After the second line is drawn, draw a third line from the end of the second to the edge of the seat (2” in
the example).

Result:
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After you have the above 3 lines, it’s time to go into 3D. The dynamic rotation tool will let you rotate the
view, or you can use the front WCS and/or top WCS buttons to go between different views.
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Once you are familiar with the dynamic rotation, front, iso, and top view buttons. Please to the front

view.
Result:
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construction plane, this is important. The T/C plane is currently “FRONT” This is the plane
you are drawing in (yes, you can draw in a different plane than your looking at). Most of
the time people will be in an ISO view and want to draw on the top or the front of the
part, so they will change the T/C plane.




Now we want to draw a line from the top, middle of the seat down to the bottom of the sculpted part of
the seat. In my example that will be %4”. So get the line tool, and click on the center of the center line,
and draw down your distance.

If you rotate the view with dynamic rotation or hit the ISO button, it should look like this:

Now we are going to draw a 3-point arc from the end of the middle line, to
the end of the vertical line, and then to the other end of the middle line.
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Please click on the 3-point arc tool.

Then click on the 3 points | described
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The next step is to create a surface from the arc. This is a simple surface called a draft surface. For
MasterCAM to draw it correctly, there is a little bit of prep-work first. | like to be in an ISO view so | can
see everything, but when you go to an ISO view your C/T plane (construction plane) is generally set to
top. If we draft a surface in a top construction plane, the surface will go up or down, but we want it to
go forward or back, so we need to change our C/T plane to front while in an ISO view. So go to an ISO
view. Then change the C/T plane to front with the Front construction plane button.
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Next, we can create the surface. Go to Create/surface/draft
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Then:
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You now have a surface to assign toolpaths too. Result:
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Toolpaths:

For 3D geometry such as we have, there are 2 main types of tool paths. The first one is a
surface rough toolpath. In a surface rough toolpath the tool bit will try to “hog-out” the
majority of the material in a timely manner. The path usually only will follow one surface. The
same surface can be used a drive surface for the finish pass too. The drive surface is the surface
the tool bit is trying to cut to and shape. A finish toolpath will try to make the surface as smooth
as possible. There are settings we can change to adjust the ridges left. This toolpath will take a
long time to actually cut.

Before you assign any toolpaths, the construction plane must be set to top. If not the tool will
try to cut the front of the workspace. So you probably can just change your C/T plane to top, or
if you want to go to top view first then an ISO, that should work too.
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To start the toolpaths, go to Toolpaths/Surface Rough/Parallel

ﬁ Mastercam Mill X8 :\materials2\sclpted benchibench 2016 xB.moe-8
FILE EDIT VIEW ANALYZE CREATE SOLIDS MODELPREP XFORM  MACHINETYPE TOOLRPATHS — SCREEM  SETTINGS  HELP

DFEHES HE @O0OR PP ASDH 90 F&g H contour. B ST INEE
T orill.. .
£/ @D BN X R IRT RSN LB (¢C® T-§ A
[E Pocket.
-5.08302 6.93279 0.0 e T "
X | Iy | 1z | 5 race. K3 RE(DID
[ Ribbon Bar 2D High Speed
] [E| Engraving
~» Toolpaths
- Surface Rough
%y | T ¥ *- = G -
‘ .‘k k|Tw Ix g ] ? N Surface Finish
- Tl | vaDo§F(a Surface High Speed
v | =-BB Machine Group-1 J Multiaxis... Flowline...
E +- 111 Properties - Mill Default Contour...
» Toolpath Group-1 a FEBM Drill... Restmil
W FEM ML estmifl..
ﬂ Pocket...
% W Stock Model.. Plunge...
L Circle Paths
L3
[F Transform...
S
!ﬂ Nesting...
.. F Manual Entry...
v
::: + Point.
+ F’ Trim...
9 Wireframe
'% Import MCI
T Tool Manager...
-K s Material Manager...
k] = L probe..
o kv
£ >
G X
L
+| Toolpatns | solids 150
Select Boss/Cavity

() Boss
@ Caviy €=
= () Undefined

, Click cavity, then the check

v | %]

Erer new N nome S

C:AUzerssmmarmarsDocumentshmy mcams6LR 0L,

Enter an appropriate name
for the toolpath in this
window

b armor's bench

v ][ % ][ 2




)} Mastercam Mill X8 I\materials2\sclpted bench'bench 2016 x3. mox-8
FILE EDIT VIEW ANAWZE CREATE SOLIDS MODELPREP XFORM MACHINETYPE TOOLPATHS  SCREEM  SETTINGS HELP

DFHASA BE BOAR PRPIIATS PG - - 0-SOAFL /Y- N|ZH R EE-

+ @O AR Y X RN ETRAAID A - EE  HEASE (SR8 F-E- 1S B -

X [251 |y [ |z [o0 [F 0 X -@ (% %5 - [ DSBSy
o Ribbon Bar s
N .
% Toolpaths . End selection (green check),
EHS Dk ELE click after you click the surface z
. B .
+ | =88 Machine Group-1 (}
EII - Toibosivini g
" “
3 MasterCAM prompts you for the =%
.-

' drive surfaces, click on the %
&

g surface, then the green check .
L] "
a (this will end the selection -
& process) N .
% e s
S ~ 5

i v

: Toolpaths | Solids

RYESE.
N

TOP T/Cplane: TOP

% Mastercam Mill X3 aterials2\scipted benchibench 2016 x8
FILE EDIT VIEW AMNALYZE CREATE SOLIDS MODELPREP XFORM MACHINETYPE TOOLPATHS  SCREEN  SETTINGS  HELP
DEHEs HE BOA PP D%S T - Q- 0-FO0SF /S V.
GO BN X BINERLND V- EE EHEASE- SRS
X [363318 | ¥ [1769115 | Z [o0 [ o > -@ %W | T 3| W-| -
Ribbon Bar
Tool paths Toolpath/surface selection >

Kk "k Tx Drrive

v m
oo ine Gr
=-gg Machine Gr [0] |CAD file...
Proper’
2 Toolpa'
o

Check
>

Containment boundary
0

Approximate starting point

MasterCAM wants to check that
you wanted 1 drive surface. The
other surface types we don’t

need.

Then hit the check mark

Be@d-HO-28 7d@ -2-8a209%

Z
i
< >
X

Q4 27

'x Toolpaths | Solids =0

'WCS: TOP T/Cplane: TOP



*

Surface Reugh Parallel

Toolpath parameters  Suface parameters  Rough parallel parameters

H Assembly Mame Tool Mame  Holder Mame Tool name: | 1/2 BALL ENDMILL |
Right- click in this
white space, and go Tool dia: Comer radius: -
to tool manager hew tool..
Eenaerd {:olant... Spindle direction:
Edit assembly names...
Tool manager... (Mill_inch) =l Retract rate:
Miew s 0l change Rapid retract
Arrange tools >
< Re-initialize feeds & speeds
Feed speed calculator...
Save parameters to defaults file
Select library tool...
Reload pararneters from defaults file
Axis Combo’s (Default (1)) Misc values... Tool display... | Ref paint...
[ To batch Home pos.. []| Rotary s... Planes... Canned text...
® 2
J-u_gh1 3¢ Tool Manager
1 paral
Machine Group-2 + @& =Toolusedin an operation (Part)
# Tool Name Dia. Cor.rad. Length #Futes Type Rad. Type
¥ 3/4BA. 0. 0375 20 2 Sp... Ful
[ Fitter Active
C:\Users\P.. \ROUTER_INCH.TOOLS-6 “—‘b'ﬁfV
# Tool Name Dia. Cor.rad. Length # Flutes Type Rad. Type - ;
i ¥ 29 1/8BALLCU... 0125 00625 20 2 Spherical Full
] 1/4BALLCU.. 025 0.125 20 2 Spherical Ful
¥ o5 FBBALLCU.. 0375 01875 20 2 Spherical Full
b | € 256 1/2BALLCU.. 05 025 20 2 Spherical Ful [ Fitter Active
= ¥ 57 5/8BALLCU.. 0625 03125 20 2 Spherical Full
—| |¥EE BA 0 i 0 — Fitier...
s
¥ o5 T/BBALLCU.. 0875
el | |8 260 "EALCUT. 10 | Find the % ball cutter, or
—| % 251 1-1/2BALLC.. 15 ) . |
¥ 2 2'BALLCUT.. 20 spherical cutter, then click on the
¥ o263 1/8 BULLNOSE 0.125 th . ht L tl I k
R g 265 1/4 BULLNOSE  0.25 up arrow on e rignt. Lastly clic il =
4 on the check. ’ v g
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~ Surface Rough Parallel bt

Toolpath parameters  Surface parameters  Rough parallel parameters

# Assembly Mame  Tool Name  Holder Mame Tool name: |3‘M BALL ENDMILL |

oz - I4BAL. - Tool # Len. offset:
Head # D Dia. offset:

Cha nge the: Tool dia: Comer radius:

feed rate to 200
plunge rate to 30

Spindle direction:
Spindle speed:
Retract rate:

Rapid retract

Just check the rest of this window, all
the defaults should be correct and
your % ball cutter should be active.

< > | Comment

Right-click for options

Select library tool... O Tool fiter

Ads Combo’s (Defaut (1)) Tooldisplay... [ Fef oot
[] To batch | Rotary ads... | Planes... | |Cannedtext... |

z
L (V] %2

X o -
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~ Surface Rough Parallel X

Toolpath parameters  Surface parameters  Rough parallel parameters

Absolute Incremental

Use clearance only at the Go to the surface parameters tab,

start and end of operation Stack to leave [1) and jUSt check the values, the
| Rex | 03 | % dnve defaults should be correct.

Stock to leave 0y
(® fbsolute () Incremental on check

;o | | Feed plane... | |D.'I | Tool containment
T Compensate to: [11]]

Otbsolte @lncemental 0 G conter (O Outside

| Top of stock...| 0.0 Additional offzet 0.0
Abzolute Incremental

[] @ Direction...

("
<«
P
)
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= Surface Rough Parallel x

Toolpath parameters  Suface parameters  Rough parallel parameters

Total tolerance... || | |Max. ﬁepover| |U-4 |

angle
Max stepdown:

Plunge control

Go to the rough parallel
@ Allow mutiple plunges slong cut parameters tab, and just check

{7 Cut from one sids the values, the defaults should be
() Cut from both sides correct.

[] Use approximate start poirt
] Allow negative Z motion along suface
[+] Allow posttive Z mation along suface

Cutdepths.. | | Gapseftings.. Advanced seftings...|

Then hit the check

This should draw the toolpath

wnxn?ﬂ,

K

Result: After you hit OK, you should see masterCAM draw the toolpaths. The blue lines represent the
center of the %” cutter when it is cutting material, and the yellow lines represent the center of the
cutter when it moves between geometry.




Time for the finish toolpath. Go to toolpaths/surface finish/parallel

3% Mastercam Mill X8 \materials2\scipted bench\bench 2016 ¥8.mo8
FILE EDIT WVIEW ANAWLZE CREATE SOLIDS MODELPREF XFORM MACHIMETYPE TOOLPATHS ~ SCREEM  SETTINGS HELP

&8 Blend...

i 7 manual Entry...

OFHE8s HE BD& PL A'Y% 90 Fdg E Contoun BEBFL /- |7 N
T Drill.. .
$ /OO B X PR ARSI Y NEY IS
[E Pocket.
X [298304 |y 1047949 | Z [o0 5 race. B3 M- |-k (D0
e Ribbon Bar 2D High Speed 3
B B Engraving
~» Toolpaths v Ax
. Surface Rough
[ 4 ¥ ¥ = o ¥ -
" Rk [T Ix [ S 6|2 Surface Finish 3 Q Farallel...
EB|Y Al S |5 Fl Surface High Speed s -
- :
D= EE Machine Group-1 J Multiaxis. . .. Radial...
m 11 Properties - Mill Default Project..
s =88 Toolpath Group-1 @ FeMoDril.. &
1 - Surface Rough Parallel - W W FEM M. Ay Flowline...
ﬂ Parameters Q Contour...
n #313 -0.7500 ENDMILLZ 5 ‘ Stock Model... % Shallow.
. Geometry -
‘?‘ B2 Toolpath - 122,9K - bench Circle Paths [3 4{ Penil...
" S [E Transform... S Leftover...
- TH Hesting... &5 scallop...
.I
v
::: +  Foint..,
» ‘F’ Trim...
@ Wireframe 3
% Import MCI
B
. T Tool Manager...
% Material Manager..
A probe..

H 29~
3

The geometry selection process is the same from the rough toolpath.

)! Mastercam Mill X8 I\materials2\sclpted benchibench 2016 x8. mo-8 - & X

FILE EDIT VIEW ANALYZE CREATE SOLIDS MODELPREP XFORM MACHINETYPE TOOLPATHS  SCREEMN  SETTINGS HELP
NEHas B B0A PRASS 90 fddd ¢ 0-0-808F /7-|7 N1 HEDE-
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X [253974 |y [r2m | Z [00 50X - @ %% |3 M|/ BS [

e 3 Ribbon Bar ‘;.
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% Toolpaths s Er.1d selection (gr.een check), -
rECS S TY EENP click after you click the surface Q;
v | =8B Machine Group-1 5
i e G
+
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:: MasterCAM prompts you for the %
. . &
' drive surfaces, click on the é
e
. surface, then the green check 5
t1 (this will end the selection };
® process) T =
% vd %
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- v

2y 29

2.7599 in
Toolpaths | Solids 150 Inch

P T/Cplane: TOP
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FILE EDIT VIEW ANALYZE CREATE SOLIDS MODELPREP XFORM  MACHIME TYPE TOOLPATHS  SCREEN  SETTINGS  HELP
DEHEs HE B0A PP ST T - Q- 0-FO0SF /S V.
/@O BN X BINERLNT N EE- HEASE S RE
X [363318 | ¥ [1769115 | Z [o0 [ % ' > - @ e | T x| W
Ribbon Bar
Tool paths Toolpath/surface selection >
Drrive

k Tk X
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=5 EE Machine Gr
(-1l Proper
é---88 Toolpat
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MasterCAM wants to check that
you wanted 1 drive surface. The

other surface types we don’t

Check

Containment boundary

Approximate starting point

Be@d-HO-28 7@ -2-8 2200

Q427

¥ Toolpaths

Solids

S TOP T/Cplane: TOP

Surface Finish Parallel

need.

Then hit the check mark

Toolpath parameters  Surface parameters  Finish parallel parameters

H Assembly Name  Tool Mame  Holder Name Tool name: |3~"4 BALL ENDMILL |

B oz - YV4BAL. - ool o
Head # D Dia. offzet:

Change the: Tool dia: Comer radius:

feed rate to 200
plunge rate to 30

Just check the rest of this window, all
the defaults should be correct and
your % ball cutter should be active.

Spindle direction:
Spindle speed:
Retract rate:

Rapid retract

|«

> | Comment

Right-click for options

Select library tool... O Tool fiter

Aoz Combo’s (Default (1))

Misc values. ..

[ To batch

ofEm=] |

Tool display... O Ref point....
Planes... | | Cannedtext... |

v % | 2




Surface Finish Parallel

Toolpath parameters  Surface parameters  Finish parallel parameters

O | Clearance... 20 Tip comp
Absolute Incremental
Use clearance only at the %

start and end of operatian Stock to leave

Tip vu

on drive
0.:25
Reiraet. . Stock to leave (o
@ Absolte O lncremertal  on check Go to the surface parameters tab,
I_ Fecdiplana) Tool cortainment and just check the values, the
— Compensate to: ()]
Obsoite @ ncremental TGN ) Duteide defaults should be correct.
| Top of steck...| 0.0 Additional offzet 0.0
Absolute Incremental
Regen... Direction...
® 7
~X
Surface Finish Parallel * 1
Toolpath parameters  Surface parameters  Finish parallel parameters

Total tolerance... Mz stepover...
Cutting method | Zigzag ” Machiring Go to the finish parallel

angle .

parameters tab, and just check
[ Use approximate start poirt the values, the defaults should be
correct.
[ | Depth limits... Gap settings... | |Advanced settings... Then hit the check

This should draw the toolpath




Result: After you hit OK, you should see masterCAM draw the toolpaths. The blue lines represent the
center of the %” cutter when it is cutting material, and the yellow lines represent the center of the
cutter when it moves between geometry.

To verify the toolpath, please select all Toolpaths in the operations toolpath manager and click verify.
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Verify Mastercam Simulator - 0B x

View  Verify » @
=l= @ stop Conditions ~ I "] Toolpath Stock I Q @b 1 3
b =
CIME 3% coliision Checking ~ Tool [ Initial Stock 4 4 = = I
Color . B Tool X Tool Workpiece Multiple = Read from Saveto Resetto
loop @ Materisl Cuting ~ | Components~ | [] Workpiece [J] Fixtures Workpiece | Defaults Defaults Defauits
Mode Playbaci Visibility Focus Defaults

4 Move Info ~
Move ID 7354 of 7354
Move Type Rapid Linear Mc
Operation N Surface Finish P
Operation N 1D: 2 (2 of 2)
Tool Mumbe #313 - 3/4 BALL
Tool Orienta 0.000; 0.000; 1.0
Toel Position 2.042; 11.950; 0

4 Toolpath Info
Feed Length 6942.003
Feed Time  34min 43.98s
Min/Max X 2.042 f 19.958
Min/Max ¥  0.050 / 11.950
Min/MaxZ  -0.500 / 0.250
Rapid Lengtl 69.579
Rapid Time 8.35s

The play button will play the
verification.

NC Code G0
R 00090000 |
Lo_: W

¥l (TP s

After you hit the play button, and you should see your part cut out virtually. Please show your Mr.
Marmor.



