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Chapter 1 Tools and Job Setup

H1ne JJRMIERE

The “Tool Parameters” menu is the first parameter window to appear when
generating a toolpath. From this menu you can determine the tool to use
for the operation and all related information such as feeds and speeds. You
can also define and edit tools from various places in MasterCAM.

The Job setup window lets you determine stock size, toolpath
configuration settings and more.

1.1 Tool Parameters

It allows you to enter tool settings for the current operation, many of
which directly affect the NC code for the post processor, shown as the
fig. 1-1.

Tool parameters IContow pnr-curx]
Left ‘click on tool to select; right 'click’ to edit or define new tool

Tool # Tool name Tool dia !20 o Corner lOvO
Head # Feed rate iTS&E Program # 'IJ Spindle IISD‘B

1111

Dia. Plunge ilSY 03937  Seq llUO Coolant |off -
Len. Retract |15-03937 Seq. inc. I2
i ‘hange NCI..
omment
ZI [ Home p ] [~ ket point l e ;nju-,zJ
e | P ycplee. | el displey ]
[~ To batch [ LHasdi
Fig.1-1 Tool parameters
1. Tool#

This parameter instructs the system what tool number to use in the NC
program (T1, T2, T3, etc...).

The tool number can be input automatically from a tool library or you can
enter your own tool number. The CNC machine looks at the tool number
and associates it with a specific diameter, length offset, and diameter offset
in the control’s tool register. This information can then be used to calculate
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cutter compensation in control.

As a common practice, the tool number is usually the same as the
“Diameter offset number” and the “Length offset number”.

Notes:

If you use the same tool number for more than one tool, you may receive a
warning when posting the NCI file about generating a tool change.

To use the tool number stored with a tool in the library, you must deselect
the “Assign tool numbers sequentially” option on the Job Setup dialog
box. If this option is on, the system looks for the highest tool number in
your current tool list and adds 1 to create a new tool number. Shown as
the fig. 1-2.

i Job Setup

[ Display stock
r ¢

elect nrixin..l dect comlrs.4l Bounding box]‘ HCI extents ‘

Toolpath Configuration
v Output operation comments to HCI

Tool Offset Registers

et Dimste

¥ Generate toolpath immediately o Add
v Save toolpath in MCS file { fromitag)
[ IV Assign tool mumbers nqwtidlﬂ Poed Calwdats ia
[ Warn of duplicate tool mumbers & Material ™ B dosl
[ Use tool’s step, peck coolant R
Maximam RPM {5000

" Search tool librery when entering tool 1
[ Heed number equals tool number 7 Adjust feed on arc move

Minimum arc feed }'L. o

Material
ALURINUM o = 2024 il
o Post Processor i
— = act | |
Fig.1-2 Assign tool numbers sequentially
2. Head #

In the case of a machine tool with multiple tool changers this setting lets
you specify the head (current) number.

3. Dia. offset number

This parameter is used by the machine tool in conjunction with cutter
compensation (G41, G42) to determine the diameter offset on the part.
The diameter offset is stored in the control and can be retrieved by using
for example (D1, D2, etc...).The number specified in this parameter
corresponds to number that follows the letter D.

As a common practice, the Diameter offset number is the same as the
“Tool number” and the “Length offset number”.

AAMEE.

AEWEE%YSs “7JR
HEMNHES” (DR
FEIES) K “T]
AKEAIES” HF.

i I
AMEMSHE, EFE
4bFE NCI TR, K
FEIDARHEN
B,

13 Fl ht A7 AE T B PR
IR SRR, 7
TAE ¥ X i HE
THIEE “9ksE5rAc T
HEM” Em., WX
LWL, RGHK
FRLRTIRFIERD
BAKTIRSH,
| FrEERKIIAS
. WA 12,

2. 71k8
HERAZETI AR
73 Zh BE 9 0 T A s
o, % BRI E
TR pAD 5=
3. ZJTEHEZRHWES
FEI LA, %
SR T B RANE
5 (G41. G42) Bte
i/, UIseMNTH
ERTI R ERE.
JIRHBHANER



4. Len. offset

Can be used by the post processor in place of the tool number to select the
length offset register in the control.

5. Feed rate

When this parameter is selected you can set a value that will control the
speed of the cutter.

This parameter is also calculated by the system, when a specific material is
chosen.

6. Plunge rate

This parameter allows you to change the plunge rate of the tool, which
applies to moves in the Z direction only.

It is also automatically calculated by the system when a specific material is
chosen.

7. Retract rate

This parameter controls the speed of the retract movement of the cutter
(how fast it move out of the material).

This rate applies to retracting tool movements in the Z direction only.

8. Program number

This parameter lets you specify a program number for the NC code.

9. Starting/ incremental sequence number

Most post processor can be instructed to omit sequence number from the
NC program by setting the values for Sequence Number and Increment
parameter to 0.

The numbers can also be change by using the Renumber function under
the File—Next Menu area. To set the default sequence number and
increment, use questions 104 and 105 in the *. PST file.

10. Corner radius

The “Corner Radius” parameter sets the cutter corner radius for bull nose
cutters (1.,0.020 corner break).For flat tools, the system this value to 0,
while this value is set to 1/2 the cutter diameter for spherical tools. Shown
as the fig. 1-3.

Corner radius
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Fig.1-3 Corner radius
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11. Spindle speed

The “Spindle Speed” option lets you set the value for the cutter’s spindle
speed.

12. Coolant

The “Coolant” parameter activates a roll-out screen that displays your
options for coolant.

13. Rotary axis

This window lets you swap X or Y movement for rotary movement. After
swapping the X or Y axis for rotary motion, the “Rotary Diameter” feature
lets you determine your machine’s rotary axis diameter. Shown as the
fig. 1-4.

Botary Axis : e x|

| O Asis substitution
il

e
-RewpaRs—————

§ " PRotate aboutX axis (" Rotate aboutY axis (* Rotate about Z axis

.mmnﬂﬁf SIS s, SRS e A

Fig.1-4 Rotary axis

(1) Rotation type

In this area you can select the rotation type from three options.

Rotary axis positioning indexes the part about the selected rotary axis to
a tool plane and remains in that tool plane. The tool then moves in 3 axes
(XYZ) through the toolpath.

3Axis replaces the X, Y, or Z motion with rotary motion, also called polar
conversion. The part move about the rotating axis and the tool remains
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parallel to the axis of rotation .Used for toolpaths on the face of a part.
Axis substitution replaces the X or Y axis for 3-axis toolpaths. The part
moves about the rotating axis and the tool remains perpendicular to the
axis of rotation. Used for toolpaths on cylinders.

(2) Rotary axis

If you chose “Rotary axis positioning” or “3 axis” for the rotation type,
these options let you choose to rotate the part around the X, Y or Z axis.

Shown as the fig. 1-5.

(3) Substitute X or Y axis

This parameter lets you replace the X or Y axis with the rotary axis
(typically called the A or B axis).The options chosen will be based on how
the rotary axis tool is positioned on the machining table.

(4) Rotation direction

This feature lets you set the rotation direction to clockwise or
counterclockwise. Shown as the fig.1-6.

14. Reference points
This window gives setting for the tool’s reference point, shown as the

fig.1-7.

Approach: Sets a point that the tool moves to coming from the home
position and before the first move in the toolpaths.

Retract: Sets a point that the tool moves to after the last move in the
toolpaths and continues on to the home position.

Fig.1-5 Rotated about X axis

Fig.1-6 Rotation direction
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XYZ: Specify the approach or retract point’s coordinates.
Select-Pick the reference point from the graphics screen.

Reference Points A l"

| ¥ Appioach [k ¥ Retract

% [oo = x foo ]
= o0 o | _Z_l oy [oo v
f . ’IJD v Z {EI,U v

< !
Select... ] "J Select... i

* Absolute | Absolute

" Incremental ¢ Incremental

From Machine | v| 8| 2]

Fig.1-7 Reference points

15. Miscellaneous values

This box contains options to set the default values of miscellaneous
variables in the post processor. New values entered will be written to the
NCI file at the start of each operation. Shown as the fig.1-8.

Biscellancous velues e e B : |
; Woik Coordinates [0-1=G92, 2=G545]  [2 Misc. Fieal 1] i oo Y
| Absolute/Incremental, top level {0=4B5, 1=It[{ | Misc. Real[2) oo~ il

Reference Retum [0=628, 1=G:30] — Misc. Real 3] oo
Misc. Intege: [4] b Misc Realla] T foo
Misc. Integer [5] o Misc. Real [5] foo
Misc. Integer [6] o Misc. Real [6] oo
Misc. Integer [7] C— Misc. Real (7] foo
| Misc. Integer 8] [ | Misc Real[8] oo
Misc. Integer [3] T | Misc. Fleal (9] oo
Misc. integet [10] o Misc. Real [10] [oo
r‘g;;ﬁ&a Settopostvaes | SettoOpeiouts |[ o | | 2 |

Fig.1-8 Miscellaneous values

1.2 Job Setup

This window allows the user to set up specifications for the current job,
such as defining the stock. Shown as the fig.1-9.

Bounding box

Use this feature to define the limits of the stock by finding the extents of
chosen geometry.
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Fig.1-9 Job setup

Select the entities around which the bounding box is defined then choose
“Done”.
The Job Step window display the stock boundaries and stock origin values.




Chapter 2 2D Toolpaths

2w HEJ)HIREE

Programming 2D&3D Contours, Pockets with Island avoidance, Drilling
and Facing toolpaths in MasterCAM is very simple and straightforward.
You just need to define what to cut and then instruct Mastercam how to cut
it using easy-to-fill parameter pages.

2.1 Contour

The Contour toolpath removes material along a cutter path that is defined
by a curve or a chain of curves (lines, arcs & splines). The “Contour”
function allows you to define an almost unlimited number between each
contour.

Define the contour;

Enter parameter. ‘
2Dimensional contours: Consist of lines, arcs, and splines lying in the
same construction plane. Shown as the fig.2-1.

2D

Side View

Top View

Fig.2-1 2Dimensional contours

3Dimensional contours: Consist of line, arcs, and splines that lie varying
Z depths in the current construction plane. The depth of the toolpath must
be set to “Incremental” so that it is relative to the actual depth of each
point on the contour. Shown as the fig.2-2.

3D

Side View

Isometric View

Fig.2-2 2Dimensional contours
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2.1.1 Contour Parameter(Shown as the fig.2-3)

Tool parameters Contour parameters I

E:l::mslhon m
i1 o : il -
{ ~ Compensation r—*—*—-j
L I lice (1o direction;  ILeft X
s \|iipts erd Jof ] A Ogemi el 1
[V Retract... I Im lT_np—_—:V] |!

Tip comp
(% Absolute { Incremental Roll cutter
ISharp 'l

d plene.. || 100 i ‘ L
4 [t [ Infinite ook shead

¢ Absolute (¢ Incremental

Linearization

[V Rapid retract tolerance
op of stock. I IU.U Max. depth
* variance
(¢ Absolute ( Incremental
XY stock
Depth. .. Ig_ 0 to leave
(_.__!(_ Z stock
* Absolute Incremental . Leave
Contour |2D __'_f [ BLES pacees ' [ ead! vty 1
e 2t |1 Ba [ s | i

)|

Fig.2-3 Contour parameter

1. Clearance

This option sets the height at which the tool will move to and from the
start position.

The absolute setting places all the clearance heights at the value specified
by the clearance parameter.

2. Retract

This parameter allows you to set the height that the tool will retract to
before the next too pass.

The absolute setting places all the tool retractions at the value specified by
the Retraction parameter.

Incremental will place each retraction at a Z depth relative to the current
top of the stock.

3. Feed plane

This parameter allows you to set the height that the tool moves to at a
rapid rate prior to changing to the plunge rate to enter the part. The tool
also raises to this height when moving between separate contour if a
clearance height is not input. This option is on by default.

4. Top of stock

This parameter sets the height of the material in the Z axis.

5. Depth

The Depth option allows you to specify the Z depth of the toolpath. This is
the final machining depth and the lowest depth that the tool will go into
the stock(shown as the fig.2-4). The depth of each cut (if multiple cuts are
used) is controlled by the “Depth Cuts” feature. The value specified here
should be based on the Z depth of the Z depth of the top of the part and
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whether “Absolute “or “Incremental” is used.

Top of the
part(Z=0)

- ——

s
Contour
depth(-0.5)

Fig.2-4 Depth

6. Cutter compensation in computer

This method is used to assign cutter compensation in the computer. The
generated toolpaths will display that compensation. Assigning cutter
compensation to left or right depends on the chaining direction (Cutter
direction). Shown as the fig.2-5.

Cutter Compensation Off

Cutter direction&) (D

Geometry

/O

Cutter

Cutter Compensation Left Cutter Compensation Right

Fig.2-5 Cutter compensation in computer

7. Cutter compensation in control

This option outputs G41 (cutter comp left) or G42 (cutter comp right) in
your NC program.

When using this feature in conjunction with Cutter comp in computer the
operator can compensate for any changes between the actual tool diameter
and the programmed tool diameter.

8. Optimize

This option eliminates arcs in the toolpath that are less than or equal to the
radius of the tool and helps prevent gouging. You can use this option
only if you turn compensation in computer off and set compensation in
computer off and set compensation in control to Left or Right.

9. Tip compensation

This parameter allows you to set cutter compensation to the tip or center of
the cutting tool(shown as the fig.2-6). This setting should match the
method used by the operator when touching off a tool (compensation to
the center of the tool the tip).When using flat tools, the center and tip is
identical.
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