Mill

CAM

CAMWorks
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2 Axis Mill Basics

Model part in
SOLIDWORKS/import part

B — @ Simulate toolpaths

0y Generate toolpaths

h 4

-

Change to CAMWorks
Feature tree

Adjust operation No
parameters as needed

Are
toolpaths

h 4

-

- Define machine/change
controller parameters

. Yes
Generate operation

h

plan
T W Post process

@ Define Stock

Define machinable
features (AFR & IFR)

N

Transmit file into CNC




2 Axis Mill Basics

Tabs for SOLIDWORKS/ CAMWorks Feature Tree tab
CAMWorks Solids Trees
> 9
'8 A\
G B & & T
4
%) MILL2AX 1 (Default<<Default> _Display State1>)
History
Sensors

’ Annotations
§§ Material <not specified>
(1] Planel
[1] Plane2
(1] Plane3
I_, Origin
’ éﬂ Base - Triangle
» GD Base - Rectangle
» @ Pockets
» @ Cut - Holes
» ﬂ Pocket Boss'
» ‘ﬂ Rim
4 ‘D Tri- foss'

» (@ Tri- Pock's Graphics area

ltems under the Feature
Manager Design tree
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CAMWorks Cc_)mmand Manager CAMWorks menu

Edit View Insert Tools CAMWorks CW 2019 Utilities Window Help

) [CAMWorks NC Manage 3 TN

wJ% Configurations
3 Machine [Mill - Metric] CAMWorks
) Stock Manager[6061-T6] '
Ji. Coordinate System [Not Defined]

&) Recycle Bin

CAMWorks y
Operation tree 4

ltems under
CAMWorks Feature CAMWorks

tree Feature tree




2 Axis Mill Basics

Define the Machine

== Mill Machine " Turn Machine ®©! Mill-Turn Machine [E Wire EDM

Machine [o] @ [

Tﬂ;hE Tool Clib] Post Processor I Posting] Setup l Rotary Axis] Tilt Axisl

Available machines

=2, Mill Machines Select

:5:'4“3::?';:8[“0 Machine name : Mill - Metric
Mill 5 axis - Metric Machine ID :
=" Tum Machines
Turn Single Turret - Metric
Turn Dual Turret - Metric Machine type : Mil
gl Mill/Tum Machines
Mill-Turn Single Turret - me
Mill-Turn Dual Turret - met Max. feedrate : 16500.000mm/min

= E Wire EDM Machines Max. spindle speed : 12000.000rpm
Wire EDM - metric

Milling Machine Metri
Machine duty : Medium duty

Number of axis : None




Axis Mill Basics

Tool Crib tab of Machine Dialog Box

Machine

Machine ToolCrib  Post Processor Posting Setup  Rotary Axis — Tilt Axis

Tool crib
Active tool crib : Tool Crib 2 (Metric)

[Usage[Stn. o[ Tool Type [ ] Comment [ bia. (mim |
[ 1 feew [owicestisioc o
2 Fetend [14[ioMMCRBZFL22L0C 16 [
5 riena Jis[rawmcrean sstoc 12 o
B 1V N T —
[ | 5 |Fetend |zé[zomMcRBZFLIELOC [0

& [Certor Gl {4 |ovhi X 800G 155 CENTERBRIL Jo [0
| | 7 [BaNose |a2|ammcRBAFLEMislOC (4 |2
| [BaliNose |64 |[1OMMCRB4FLEBM22L0C (10|
[ | 9 [BaiNose [ss[t2vmcRB4FLBM25L0C (12 |6
Bore 73 |ADJUSTABLE BORE 1MM - 127MM[1 |0
11

Countersink |3 |5MM HSS 90DEG COUNTERSINK 0

=
[ | 12 [Facemu |2 [sovmerLFACEMLL |
<

Add Tool... Edit Tool... Remove Tool Update Tool Save Tool Crib...

[[] Tool crib has sub stations
Tool crib priority
[[] Use tool crib tools only
Available tool cribs
| Tool Crib 1 (Metric) Empt
Tool Crib 2 [Metric — "
Tool Crib 3 [Metric) Assemblies Name: Tool Crib 2 (Metric)

MNo. of stations : 20

Tool library

Save Tool... Delete Tool




2 Axis Mill Basics

Edit TOOI Parameter Dialog box Edit Tool Parameters

Mill Tool  Mill Holder  Station

Preview
Machine — X Toolusage: 0 %
Machine ToolCrib  Post Processor Posting Setup  Rotary Axis  Tilt Axis Tool type : :?:@EE@:::: ik l
Tool crib SR
Active tool crib: Tool Crib 2 [Metric) Sub-type : Rough & Finish

Usage| Stn. Ho.| Tool Type | ID Comment Dia. (mm) |R ~ . " .
1 |FlatEnd |10 |6MM CRB 2FL 18 LOC 5 0 Cut diameter (D1]: E
2 |FlatEnd |14 [10MM CRB 2FL 22 LOC 10 0 i -
3 |FlstEnd |16 |12MM CRB 2FL 25 LOC 12 0 Shank dia (D2] : E
4 |FlstEnd |13 |16MM CRB 2FL 32 LOC 16 g/
5 |FlstEnd |24 |20MM CRB 2FL 38 LOC 20 End radius (R): 0in s
6  |Center Dril |4 |6MM X 60DEG HSS CENTERDRILL |6 0
7  |BallNose |42 |4MM CRB 4FL BM 14 LOC re 2 -
&  |BallNose |64 |10MM CRB 4FL BM 22 LOC 10 5 Flute length (L2) E
9 |BallNose |65 |12MM CRB 4FL BM 25 LOS 12 6
10 |Bore 73 | ADJUSTABLE BORETAM - 12.7MM |1 0 Shoulder length (L4) : E
11 |Countersink |3 |5MM HSS S0DEG COUNTERSINK |5 0
12 |Face Mill |2 |50MM SEEFACE MILL 50 0. Overall length (L1) : E
< >

| Add Tool.. ||| EdtTool. | |RemoveTool| | Updste Tool | | Save Tool Cib.. No. of flutes :

[ Tool crib has sub stations Tool material : Carbide
[ Tool crib priority - Hand of cut
[J Use tool crib tools only [ Cutting par Lt ‘ @ Right O Left
Available tool cribs DUtpL"t lhl‘OUgh : [ Tlp v I
Tool Crib 1 (Metric) Empt elect

Tool Crib 3 [Metric) Assemblies Name: Tool Crib 2 (Metric)

No. of stations : 20

Tool library

| NewTool. || SaveTool. | | DeleteTool |




2 Axis Mill Basics

Tool Select filter dialog box

S Tool Select Filter
. Preview
Machine - X Tool Wpe + Bore bl v
Machine ToolCiib  Post Processor Posting Setup  Rotary Azis  Tilt Axis
Tool crib Filter by ;
Active tool crib : Tool Crib 2 (Metric)
Usage| Stn. No.| Tool Type | ID Comment Dia. (mm) |R A Diameter om ‘ ~ ‘ 0 Sm
1 Flat End 10 |BMM CRB 2FL 19 LOC 6 1]
2 Flat End 14 |10MM CRB 2FL 22 LOC 10 0
3 Flat End 16 [12MM CRB 2FL 25 LOC 12 g/ Niv Qin 4iﬂ
4 Flat End 158 [16MM CRB 2FL 32 LOC 16 End Radius uin = [ 9N
5 Flat End 24 |20MM CRB 2FL 38 LOC 20 1]
6 Certer Drill |4 |6MM X 60DEG HSS CENTERDRILL |6 0
7 Ball Nose 42 |amh CRB 4FL BM 14 LOC 4 2 TOOI mate rial : 3
8 Ball Nose 64 [10MM CRB 4FL BM 22}0( 10 5 E] Carblde 0.2in
9 Ball Nose 65 |12MM CRB 4FL B/M/Qg LOC 12 6 |
10 Bore 73 ADJUSTAQL«E’EORE MM - 12700 |1 0 ) )
11 |Countersink |3 |5MMHSS 90DEG COUNTERSINK |5 0 Holder Designation BT-30 f
12 Face Mill 2/(5051M SFL FACE MILL 50 0 0 ﬁn
< > = '
V| Pratrusion Length l i ‘ . \ i ‘
Edit Tool... Bemove Tool Update Tool Save Tool Crib... 9 Qin 6in
L_| Tool crib has sub stations
Tool crib priority Mill (inches)
[[] Use tool crib tools only
Available tool ciibs ID| ToollD  |Min Bore Dia|Max Radius Cut Depth|Radius Adjust Range |Effec Cut Len|0
R i 1 [t BRS-0.040-0.500 0.040000 0010000 0500000 0200000 4.
Tool Crib 3 [Metric) Assemblies Name: Tool Crib 2 (Metric) 2
No. of stations : 20
Tool library
New Tool... Save Tool... Delete Tool
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Posting tab of Machine Dialog Box

Machine

Machine ToolCrib Post Processor Posting Setup Rotary Axis  Tilt Axis

Define coolant from
(O Tool (®) Post processor

Define tool dia & length offsets from
(O Tool (® Post processor

Subroutines

[ ] Output subroutines for patterned features

Parameter Value
Program number 1001
Part Thickness 40 .0000mm|
Saxis Arc Deviation 0.02540mm
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Stock Manager Dialog box

Stock Manager

Material : 6061-To
Material : 304
304 Stock Type
Stainless Steel

Stock Type

@%e@

Co;::::ate System a C [MI SeleCt SketCh

/7Y Biind
Gedfmm ]2 m
1 & :

Extrude Sketch

Bounding Box Offset A

Load default  Set as default

Stock Manager Dialog box
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Define Machinable Features

—-{E8 Hole Group1 [Drill]
@ Hole1 [Drill]
-{@) Hole2 [Drill
-{@) Hole3 [Drill
-{[@) Holed [Drill
Drill,

Defining machinable features automatically:

Nl

Hole Group



2 Axis Mill Basics

General Mil Features Display Simulation Update File Locations

Facet deviation : | 0.0005in = Reset Al
Spline deviation : |0.001in =

[C] Force facet regeneration

Faceting

Extract machinable features

Feature types Remove on rebuild
Holes Holes
Non holes Non hales
Boss Boss

[C] Part perimeter Part perimeter options
Tapered & fileted Open pocket type

Multi surface pockets Boss type

Selecting Feature Types to be recognized by SOLIDWORKS CAM
when EMF command is executed




2 Axis Mill Basics

Define Machinable Features

2.5 Axis Feature: End Conditions

Defining Features Interactively -
2.5 Axis Feature: End conditions dialog box G a

End condition - Direction 1

End condition - Direction 2

Feature Profile




2 Axis Mill Basics

2.5 Axis Mill Features

Rectangular Slot

Rectangular Pocket

Feature types Obround Boss

[ Holes

Rectangular Boss

Irreqular Slot 2.5 Axis Pocket

El Non holes Counterbore
E] 8 Multi-stepped Hole
0ss
— i Countersunk
MFace Hole
"""" Rectangular
[ Part perimeter Corner Slot Hole

] T apered & filleted

Multi surface pockets Irregular Corner Slot

Circular Boss

Obround Pocket Irregular Pocket

Irregular Boss




2 Axis Mill Basics

Generate Operation Plan

Length () 1.9635in Preview TechDE ID ;| €05

-4 Mill Part Setupl [Groupl]
&2 Face MillL[T12 - 2 Face Mill]
w-4g Rough MillL[T04 - 0.75 Flat End]
g% [Rough Mill2[TO3 - 0.745 Flat End]|
@B Contour Mill1[T04 - 0.75 Flat End]
@-g%g Rough Mill3[T03 - 0.745 Flat End]|
@-gy Rough Mill4[TO1 - 0.25 Flat End]
@-[B5 Contour Mill2[T01 - 0.25 Flat End]
[-3f- Center Drill1[T17 - 1/2 x 90DEG Center Drill]
-l DrillL[T18 - 0.75x135.00° Drill]
@-gg Rough MillS[T04 - 0.75 Flat End]
@-[B Contour Mill3[T04 - 0.75 Flat End]
[)-3fs Center Drill2[T19 - 3/4 x 90DEG Center Drill]
-z Drill2[T20 - 0.6875x135.00° Drill]
&g Rough Mill6[T04 - 0.75 Flat End]

Width (W) : 1.9635in 1) Rough Mill

Tool ID : 76

Tool diameter : 0.750 in

Tool Type : Flat End

Tool material : Carbide

XY Feedrate : 0.000 in/min

Z Feedrate : 0.000 in/min
Spindle Speed : 0.000

Rapid plane distance : 1.0001

Depth (D) : 0.3937in

Qin

Bottom radius (R) : Qin

Finish radius (R1) : 0.196%in

Istands : 0 SRt s Lo (@) Countersink Hole 1 [Drill] J) Open Pocket! [Rough-Finish]
% achining depth : O in ’
[ Tihctigh Xt allowance ;0010 in ® - |MSHolel [MSH1Ggehl [ Contour Mill[TO1 - 0.25 Flat End]
Falipnanse SEEHY P @ Counterbore H Parameters... -4 Mill Part Setup2 [Group2]
@ Irregular Slot1 [ Dattam & ng; Face MiII;[TlZ - 2 Face Mill]
Strategy: Coarse v @ Rectangular Sl (-] Rough Mill7[T04 - 0.75 Flat End]

. >l ; .
N B Generats Oberstion Plan -9 Rough Mill8[T02 - 0.375 Flat End]
Strategy deseription : | B Irregular Siotz [ 3 P 15 Contour MillS[TO1 - 0.25 Flat End]

Spindie attribute : Finish B Rectangular Slc Save Operation Plan... i1 Rough MillO[TO4 - 0.75 Flat End]

Taperinformation — ough h(5) [ Rectangular Po %1 /Rough Mill10[T03 - 0.745 Flat End]|
ame . Rough(VoluMil)-Rough.. S 58] Obround Pocks Create Group... -{B§ Contour Mill6[T04 - 0.75 Flat End]
- - . 1 -0.3937in : . . :
Rough-Finish | [5B) Irregular Packe ) New 2.5 Axis Feature... Operations sharing the tool
~Finish- ¥ : 01969 i = :
SRS " &) Recycle Bin &) Mew Multi Surface Feature...
Z:1,9635in
New Hole Machining Operations >
OK Cancel Help
GoTo > Feature Instances..,

Operations For...

Strategy set to Coarse for Rectangular Pocket feature in Parameters dialog box



2 Axis Mill Basics

Adjusting Toolpath Parameters

Operation Parameters

Tool F/S Roughing NC Feature Options Advanced Posting Optimize
Pocketing
Pattern : | Zigzag
i Pocketin
Pocket Out

Spiral In
Spiral Out
Plunge Rough
Offset Roughing
Automatic Anale [ ]

Suppress top fillet

High Speed...

Roughing tab of Operation Parameters dialog box




2 Axis Mill Basics

Simulate Toolpath

Simulate Toolpath

Simulate Toolpath Dialog box == o [R5

eeeee

Display Options

Options




2 Axis Mill Basics

Post Process Toolpaths

N DR N = —
|

NC Code A
[STATION TOOL TYPE DIAMETER CORNER RADIUS DESCRIPTION A

)

ENDMILL  020.00 20mMM CRE 2FL 38 LOv
ENDMILL  O10.00 10MM CRE 2FL 22 LOn
CENTER DRILL 020.00 20MM X 20DEG CRE
DRILL 020.00 20.0mm JOBBER DRILL)
ENDMILL 012,00 12MM CRB 2FL 25 LOn
ENDMILL 01600 16MM CRB 2FL 32 LOn
FMDMIL O0A.O0D AMM CRR 2F1 1910C ¥

>

Options

Post Processor Details A

Controller:|  CaprogramData\SOLIDWORKS\SOLIDWORKS CAM 202

Parameter Value A
Machine Name MILL TUTORIAL
Controller Type FANUC TYPE
Z Home 508.00000mm
Traverse Rate 250




QI ER S N E R

Mill Setup
v X

Entity A
-

Associate

@] Finish

2 Axis Mill Basics

Machining direction indicated by triad
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Inserting Additional Mill Part Setups

Underside of the part



2 Axis Mill Basics

create a Group Feature:

1. I X
-8 %p Part Setup Edit Definition... Edit Feature Group
fﬁ Pattern > Available features : Feature list :
/® Parameters... Iregular Corner Slot1 Irregular Corner Slot1 [Rough F
@ Irregular Corner Slot2 [Rough F
é El Generate Operation Plan
/
B[ | Create Group...
% @) 2.5 Axis Feature...
é & Multi Surface Feature...
i
v Associate
] [ Cancel ] [ Help ]
2.5 Axis Mill Operations >
GoTo » Edit feature Group Dialog Box

Top Part Setup

»

Feature

Irregular Corner Slot [2] v




2 A - M - l I B - =l- & Mill Part Setupl [Groupl]
x I s l as I cs |+| Lﬂ Rough MIll1[T05 - 20 Flat End]
P ;s IEH Rough MilI2[T05 - 20 Flat End]

[ Hole Group1 [Dril] @-‘&u Rough Mill3[T01 - 6 Flat End]

| m L,JI Rough Mill4[T05 - 20 Flat End]
LJ] Rough MIll5[T02 - 10 Flat End]
LJ] Rough MIll6[T03 - 12 Flat End]
|_|] Rough MIll7[T05 - 20 Flat End]
J-1) Rough Mill8[T01 - 6 Flat End]

{B5 Contour Mill1[T01 - 6 Flat End]

: E Open Pocket1 [Rough-Finish]

@ Rectangular Slot1 [Rough-Rough{Rest)- Finish]
@ Rectangular Slot2 [Rough-Rough(Rest)- Finish]
@ Obround Pocket1 [Rough-Finish]

5 @ Rectangular Slot3 [Rough-Rough{Rest)- Finish]

Features recognized by AFR

-l?t |+1 ]+\ |+

-
Sorting and Sequencing Operations 1[5 Contour Mill2[T04 - 16 Flat End)
O gpupwoncscan e wireae E— #-[B5 Contour Mill3[T01 - 6 Flat End]
2 Stock Manager[6061-T6] .
s [ = | 5[5 Contour Mill4[T03 - 12 Flat End]
@-3f Center Drill1{T13 - 10MM X 30DEG Center Drill] :
salepiim 81 v sort by &- 3] [ Contour Mill5[T01 - 6 Flat End]
-4 Rough MIllL{TOS - 20 Flat End] | Operation type = i . >
&5 Contour MIILTOL - Fint n) o [#)- -}.F Center Dnll1[T13 - 10MM X 90DEG Center Dnill]
54 Rough Mill2[T05 - 20 Flat End] Rough Mil S
(g Rough MII3[TOL.- 6 Fat én T —— <
B el —— | -yt Drill1[T14 - 8.7x118" Drill]
® tﬂ_;n Rough Mill4[T05 - 20 Fiat End] ggtntersink : 35
5 He Dol s  @-gtkr Ream1[T15 - 9 Ream]
-t Rough MIllS[T03 - 12 Flat End] oo
e @ Recycle Bin
-y Rough Mill8[TO01 - 6 Flat End] Area Clearance
@-[B5 Contour MillS[T01 - 6 Flat End] gl Lﬁ;’e‘ o t_ ft rt_
&) Recycle Bin SRES f
Operations generated using GOP command New Sorting Sequence pera ions arier so Ing
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<-4 Mill Part Setupl [Groupl]

-1 Rough Mill1[T05 -
iy Rough Mill2[TO5 -
g Rough Mill3[TO1 -
w-flg Rough Mill4[TO5 -
-4 Rough Mill5[T02 -
-ileg Rough Mill6[T03 -
&g Rough Mill7[T05 -
gy Rough Mills[T01 -

-5 Contour Mill1[T01 -
& {__[E‘j Contour Mill2[T04 -
- Contour Mill3[T01 -
w-{&5 Contour Mill4[T03 -
@-[B5) Contour MillS[T01 -

) -ﬁ.{ Center Drll1[T13 -

20 Flat End]
20 Flat End]
6 Flat End]
20 Flat End]
10 Flat End]
12 Flat End]
20 Flat End]
6 Flat End]

6 Flat End]
16 Flat End]
6 Flat End]
12 Flat End]
6 Flat End]
10MM X S90DEG Center Drill]

gl Drill1[T14 - 8.7x118° Drill]
gty Ream1[T15 - 9 Ream)

...&) Recycle Bin

Operations after sorting

Toolpaths generated for all operations

= & MI” Part Setupl [Groupl]
%) [Rough Mill1[T05 - 20 Flat End]|
E Open Pocketl [Rough-Finish]
@ Rectangular Slotl [Rough-Rough(Rest)- Finish]
; @ Rectangular Slot2 [Rough-Rough(Rest)- Finish]
@ Rectangular Slot3 [Rough-Rough(Rest)- Finish]
= |_||__ough MilI3[TOL - 6 Flat End]]
@ Rectangular Slotl [Rough-Rough(Rest)- Finish]
@ Rectangular Slot3 [Rough-Rough(Rest)- Finish]
- |L_| Rough Mill5[T02 - 10 Flat End]]
P @ Rectangular Slot2 [Rough-Rough(Rest)- Finish]
|'_| rough MIllG[TO3 - 12 Flat Endﬂ.I
- [B5 |Contour Mill1[T01 - 6 Flat End]
E Open Pocketl [Rough-Finish]
@ Rectangular Slot2 [Rough-Rough(Rest)- Finish]
@ Rectangular Slot3 [Rough-Rough(Rest)- Finish]
o) B Contour Mill2[T04 - 16 Flat End]
& {E‘] Contour Mill4[T03 - 12 Flat End]
- i{- Center Drill1[T13 - 10MN X 90DEG Center Drill]
)
&

+

-tk Drill1[T14 - 8.7x118° Drill]

-k Ream1[T15 - 9 Ream)]
&) Recycle Bin
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